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Mysterious circles at the golf course

You may have heard of mysterious crop circles appearing
all over the world and the theories about how they evolve.
Most of them assume that thesey are messages from outer
space or that they were made for cultural aspects. Maybe there
is a connection between crop circles and amusing student par-
ties. But could there be a more plausible explanation for the
formation of crop circles occurring naturally without external
forces?

Apparently, such crop circles are known to have different
causalities. The fairy circles of the Namib Desert are caused
by semi-volatile chemical compounds (Jankowitz et al. 2008).
Here no plant growth iscan be observed within the circle, but
grass plants usually grow at least twice as high compared to
the surrounding vegetation at the circumference of the circle.
Other fairy circles are caused by basidiomycetes establishing
turf grass disease, which withers certain grass species. For ex-
ample, the agarics Bovista dermoxantha and Vascellum cur-
tisii (both Lycoperdaceae) are identified as one of the causal
fungi of fairy rings by forming darker-green rings than the ad-
jacent turf (Terashima et al. 2004). While B. dermoxantha
was more injurious to bentgrass (Agrostis palustris) than
Zoysiagrass (Zoysia matrella), V. curtisii damaged Zoysia-
grass more severely than bentgrass, selectively leaving a third
grass species, bluegrass (Poa pratensis), behind. In contrast to
the fairy circles in the Namib desert Desert the fairy rings con-
nected with turf grass disease show pronounced plant growth
of a single grass species, which is more resistant to fungal at-
tack.

Last summer we were faced with a similar composite phe-
nomenon, where inside the circles a spot of vigorous plant
growth was observed alternating with a circular region of
complete loss of growth in the outer circle (Fig. 1). Interest-
ingly, the grass species growing in the inner circle phenotyp-
ically differed from the grass population growing outside the
peripheral lesion by the development of larger leaves and ob-
viously healthier grass plants. What could be the reason of
that phenomenon where enhanced plant growth gives rise to
growth arrest or vice versa. ? Which terrestrial microorgan-
isms play a role in that scenario? Are fungi entangled? Do
pathogenicity and adaptation processes play a role in that in-
teraction?
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The manager of the nearby
golf course in Muenchenroda
Thomas Bohn complained about
circular loss of his precious golf-
lawn (GP Golfpark “Am hohen
Rain” GmbH & Co. KG,
Muenchenroda 29, 07751 Jena –
Verein Golfclub Weimar-Jena
e.V., Germany). This curious in-
cident attracted the interest of the
crew of the Fungal Reference
Center in Jena, Germany. We vis-
ited the helpless man, made a few
photo documentations and took
grass samples from the dead grass
debris.

We found several microor-
ganisms in the rhizosphere of the
poalean species Agrostis
stolonifera (Fig. 2). The fungi
were associated with bacteria,
which are obviously major repre-
sentatives of the microbial com-
munity of the surrounding rhizos-
phere in soil. The bacteria
developed characteristic helical
colonies with spiral whorls origi-
nating from a common centre on
agar plates; an appearance, which
is characteristic for soil-inhabit-
ing bacilli like Bacillus subtilis, B. mycoides or B.
cereus (Fig. 2A). Two different fungi were success-
fully isolated from the rhizosphere (strain GP 1) and
herbal tissue (strain GP 2, Fig. 2B) of A. stolonifera.
The fungi were identified using molecular barcoding
and morphological analyses. The DNA of both fungal
isolates was amplified with the primer pair ITS1 and
ITS4 (White et al. 1990) to amplify the ITS1, 5.8 S
and ITS2 rDNA. This fragment was sequenced after
transformation into Escherichia coli K12. Through
BLAST searches (blast.ncbi.nlm.nih.gov/Blast.cgi)
the two fungi were unequivocally classified as
Mortierella elongata Linnem. for strain GP 1 recov-
ered from the rhizosphere, and Fusarium avenaceum
(Fr.) Sacc. (sexual stage: Gibberella avenacea R.J.
Cook) for strain GP 2 isolated from the plant tissue.
The nucleotide sequences are deposited in GenBank
under accession numbers FJ980457 for the strain GP
2 of F. avenaceum, and FJ980458 for the strain GP 1
of M. elongata. GP 1 and GP 2 were deposited in the
strain collection of the Fungal Reference Centre as

FSU 9721 and FSU 9722, respectively.
The results were independently verified by mor-

phological characterization using the keys of Zycha et
al. (1969) and Wollenweber & Reinking (1935). We
found characteristic macroconidia (Fig. 3) and spo-
rangia on elongated sporangiophores, which were 200
– 400 µM in length (Fig. 4). Because there are no in-
dices of a phytopathogenic potential of Mortierella
we strongly assume that Fusarium avenaceum was the
causative agent of the grass damage. Fusarium ave-
naceum is well known to grow parasitically in herbal
tissues of monocots causing the symptoms of root and
stem rot (Fig. 2A; Voigt 1995).

Fortunately, Mr. Bohn had different grass species
grown on his golf course. That is why circular loss of
plant growth by the sensitive grass species Agrostis
stolonifera and A. capillaris susceptible to F. ave-
naceum, as well as pronounced growth of the resistant
grass species Festuca rubra in the middle of the un-
ordinary grass circles was detected. The manager,

Fig. 2. Isolation of microorganisms from the rhizosphere of Agrostis
stolonifera. A: Spiral colonies from Gram positive bacilli encircle the root
of the grass plant, B: The pathogenic ascomycete Fusarium avenaceum
(perfect stage: Gibberella avenacea) develops aerial hyphae.

Fig. 1. Lawn lesions at the golf course in Muenchenroda. A: general
overview, B: close-up view. Lawn lesions make it more difficult to get a
hole-in-one.

Continued on following page
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who assumed that fungi were
causing the grass damage symp-
toms, used a Fungicide called
“Signum®” (BASF®) for three
years. But every year the symp-
toms reappeared. Consequently,
we recommended him a fungicide
called Swing Gold® + Caramba®
(BASF®), which inhibits the ex-
pansion of Fusarium spp. more
efficiently and promotes the
health of the microbial communi-
ty in soil by promotion of
Mortierella spp. which are antag-
onistic to invasive fungal
pathogens.

In this case, fairy circle-like
damages in the grass lawns were
the result of undernourished and
poorly ventilated grass, causing
an imbalance of the microbial
community in the soil and render-
ing it more susceptible to fungal
attack. There was certainly no
need to believe in supernatural
powers or to suspect artful stu-
dents. It was just a fungus in ac-
tion requiring scientific explana-
tion for the “mysterious” grass
damage symptoms.

Fig. 4: Morphology of Mortierella elongata. A: Colony morphology devel-
oping lobed mycelial regions, B: Sporangium (arrow) with sporangio-
phore of Mortierella elongata lacking a conspicuous columella.

Fig. 3. Morphology of Fusarium avenaceum. A: Colony morphology is
characterized by white mycelia and pinkish pigments which are released
in the surrounding substrate, B: Multicellular, sickle-shaped (falciform)
macroconidia typical for the genus Fusarium.



Now that Spring is in
full swing, I am again head-
ed to Australia to continue a
first macrofungal inventory
of the world’s largest sand
island (Fraser Island, a
World Heritage listed site)
with Nigel Fechner. Some
300 collections were docu-
mented earlier in February
with many first reports for
the continent as well as new
distribution records and un-
described taxa. Also, I will
be attending the 5th Aus-
tralian Fungimap conference
to be held in New South
Wales in late May. Con-
vened every other year, the
not-for-profit organization
endeavors to map and
voucher the mycota of Aus-
tralia using over 100 well-
characterized target species.
Have a look at the website
http://www.rbg.vic.gov.au/
fungimap_/welcome/. It is
truly a unique and remark-
able project.

As noted previously, Marc Cubeta and the Program
Committee (Fred Spiegel, Tom Horton, Andrew
Miller) for the annual meeting in Snowbird later this
summer are arranging a program covering a broad spec-
trum of topics. In addition to 12 symposia and several
paper sessions, there are a number of workshops, social
events and field trips (17!). Local liaison, Brad Kropp,
has made sure the MSA will be at the forefront. As usual,
the MSA will hold its annual foray (Uinta Mountains),
ably organized by Don Ruch, breakfast business meet-
ing/awards presentation, and banquet/auction. This latter
is an all participating society event, so the possibility ex-
ists for this to be an even bigger affair than in the past.
Be sure and get those books, photos, unneeded collecting
gear, and/or any other potential; auction items to Betsy
Arnold. Betsy has told me that MSA members are even
more generous than usual with submissions for the auc-
tion. Please keep sending her those one-of-a-kind, idio-
syncratic treasures. It’s getting close to the early regis-

tration deadline (30 June), so
make sure and go to the
meeting website at http://
2009.botanyconference.org/;
you will find details on early
registration, accommodation
choices as well as the lists of
abstracts, symposia, mixers,
field trips and workshops.
Again, please be aware that
Tom Bruns (MSA Vice
President) is a co-organizer
for a Saturday-Sunday
workshop on statistical ap-
proaches for fungal ecology.
There’s lots going on, so be
sure to get registered.

On March 21, the Exec-
utive Council of MSA held
its mid-year meeting at the
New York Botanical Gar-
den. Many upgrades to My-
cologia were noted especial-
ly with regard to electronic
manuscript submission via
Allentrack, and notably a
Publish Ahead of Print fea-
ture available at

www.mycologia.org to see what’s In Press! Despite the
global economic downturn, the society’s finances appear
to be holding up well. The newly formed Conservation
Committee staffed by Greg Mueller, Sharon Cantrell,
Mike Castellano, and David Minter have succeeded in
getting Fungi listed as a target group worthy of global
conservation efforts. This is no small feat and they are to
be congratulated on their fine effort.

I strongly encourage the various specialty commit-
tees to make their expertise and presence known via the
MSA website. Finally, I am especially pleased with all
those members who have volunteered their time and ef-
forts at keeping the MSA in the mainstream. Thank you!
Again, please do not hesitate to email or call me with
your ideas, suggestions, and concerns during the year. If
at all possible, please support the products and services of
our Sustaining Members. Thanks very much.

—Roy Halling
President
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MSA BUSINESS
From the President’s Corner . . .

Roy Halling, President
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MSA Council has completed two email
polls (2009–08-09) since my last report, ap-
proving the nominations for MSA Honorary
Fellow and MSA Honorary Member submit-
ted by MSA Honorary Awards Committee
Chair Martha Powell.

New Members: It is my pleasure to ex-
tend a warm welcome to the following new
(or returning) members. New memberships
will be formally approved by the Society at
the Annual Business Meeting at Snowbird
Utah in 2009.
• Canada: Donald Belisle, Jen Kim Walk-

er, Emma Harrower, Brian John Pickles
• China: Zhi-wei Wang
• France: Marc-Andre Selosse
• Germany: Kerstin Hoffmann, Tanja

Trampe
• Hong Kong: Po Fun Peter Chan
• Mexico: Violeta Patino Conde, Luis Felipe Montiel, Pa-

tricia Velez
• Slovenia: Rok Tkavc, Polona Zalar
• Sweden: Elisabet Ingrid, Cecilia Sjokvist
• United States: Cassandra M Allsup, Anthony Stuart

Amend, Primrose Jean Boynton, Lisa Costello, Mariana
Del Olmo Ruiz, Jerry Destremps, Nicholas Dowie, Ivan
Philip Edwards, Dimitrios Floudas, Ashley Hawkins,
Joshua J. Hemenway, Sarah Hopkins, Alfredo Justo,
Jennifer Kilic, Stephanie Kivlin, Chris Kleine, Laurel
Kluber, Diane J. Lagman, Louis James Lamit, Helen
Lau, Mary Lucero, Mia Rose Maltz, Jack W. Mcfarland,

Katherine R Mohatt, Stephen James Mondo,
Shannon S Nix, Yazmin Rivera, Marianela
Rodriguez-Carres, Nicholas Rosenstock,
Imke Schmitt, Sabrina Denise Setaro, Eliza-
beth Thomas, Ina Timling, Ryan S
Woolverton, Geoffrey L Zahn

Emeritus candidates: There have been
two applications for emeritus status by long
standing members James L. Harris
(Austin, TX) and Tuomo A. Niemela
(Helsinki, Finland). Emeritus status is con-
ferred upon retired or retiring members who
have at least 15 years good standing with the
Society.

REMINDER: MSA Directory Up-
date: Is your information up-to-date in the
MSA directory? The Society is relying more
and more on email to bring you the latest
MSA news, awards announcements and

other timely information, and our newsletter. To ensure that
you receive Society blast emails and the Inoculum as soon as
it comes out, and so that your colleagues can keep in touch,
please check the accuracy of your email address and contact
information in the online directory. This can be accessed via
our web site at www.msafungi.org. If you need assistance
with updating your membership information, or help with
your membership log-in ID and password, please contact our
Association Manager at Allen Press, the always-helpful Kay
Rose at krose@allenpress.com.

—Cathie Aime
MSA Secretary

maime@agcenter.lsu.edu

MSA Secretary’s Email Express

The MSA abstracts for this year’s joint MSA-BSA
meeting are published in this edition of Inoculum. Please
note these are only the abstracts by MSA members. The ab-
stract book containing abstracts of all presentations at the
meeting will be published by BSA and available to purchase
at the conference

Some changes have been incorporated to make Inocu-
lum easier to read online. Find the article you want to read in
the “In this Issue” list on the front page. Click on the title and
you will go straight to that article. To return to the front page,
simply click anywhere on the page that you are on and you
will go back to the first page. Also all web addresses are hy-
perlinked so you can click on the link to be taken directly to
that webpage.

Another change is in the publication dates. From January
2009, Inoculum will be published in even numbered months:
February (issue 1), April (issue 2), June (issue 3), August
(issue 4), October (issue 5), December (issue 6). The dead-
lines for submitting material will be the 15th of odd numbered
months: January, March, May, July, September, November.

If you have any comments or suggestions to improve In-
oculum or some content you wish to see added, please let me
know. If you would like to submit an article or have any
news or classifieds etc for Inoculum, please send your mate-
rials to me at jinx.campbell@usm.edu. Do not send materials
to Allen Press. All submissions should be sent as attach-
ments, preferably in Word. If you submit pictures, these need
to be sent as separate JPGS or GIFFS, not embedded in the
word document. Please do not send your submission in the
body of the email.

If you would like to review a book or CD, please contact
Amy Rossman at Amy.Rossman@ars.usda.gov. She will
send it to you, you write the review, and then you can keep
the book. Titles for review can be found in the Mycologist’s
Bookshelf section.

—Jinx Campbell
Inoculum Editor

jinx.campbell@usm.edu

Editor’s Note

Cathie Aime
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Distinguished Mycologist: Tim Baroni
Timothy J. Baroni started his mycological journey in

1972 at Humboldt State College, received his PhD in
Botany/Mycology in 1979 from the University of Massachu-
setts, Amherst and today is a State University of New York
Distinguished Professor. Specializing in agaric and bolete
systematics, Baroni has received nearly $1 million in fund-
ing from numerous sources, including the National Science
Foundation and The National Geographic Society, to support
his research on biodiversity of macrofungi in the Neotropics,
North America and Australasia. He has published over 60 ar-
ticles in at least a dozen different peer-reviewed journals de-
scribing five new genera and over
85 new species of agarics and bo-
letes with a host of US and interna-
tional co-authors. Baroni’s enthusi-
asm for undergraduate teaching
earned him a State University of
New York Excellence in Teaching
Award (1990) and a SUNY College
at Cortland Dr. Rozanne Brooks
Dedicated Teaching Award (2002).
SUNY Cortland, which only offers
undergraduate degrees in Biology,
has seen over 40 students learn
hands on mycology in Baroni’s lab-
oratory in topics ranging from histo-
chemistry, cytology, mating studies,
culture/growth studies, scanning
electron microscopy as well as the
basic techniques in mycological
systematics. A few of his students
made careers in mycology, others
continued on for medical degrees,
PhDs or other professional careers.
Baroni has also taken the opportuni-
ty to teach or help teach short cours-
es in mycology in countries such as
Belize, the Dominican Republic and
Venezuela. In addition to his awards
for teaching, the State University of

New York has bestowed upon Baroni several other awards
over the past decade (2002 and 2008 – Excellence in Re-
search Award, 2003 – Chancellor’s Recognition Award for
Exemplary Contribution to Research and Scholarship). Tim
served as Treasurer of the Mycological Society of America
from 1992-1995, as an Associate Editor of Mycologia (1997-
2000), on several society committees and as President of the
society from 2001-2002. As Tim has commented, being hon-
ored as Distinguished Mycologist by the Mycological Socie-
ty of America is the pinnacle of his professional career.

Congratulations to the MSA Distinctions Award Recipients — 2009

MSA DISTINCTIONS COMMITTEE, 2008-9; JAMES KIMBROUGH, CHAIR
The Mycological Society of America is pleased to announce the recipients of this year’s distinctions

awards. Please join us at the MSA Annual Meeting in Snowbird, Utah (July 25-29) to honor these and
other fellow mycologists as they receive our Society’s most prestigious awards.

2009 DISTINCTION AWARDS

Tim Baroni
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Andrew S. Methven’s enthusiasm and dedication to
teaching botany, mycology, and lichens in the Department of
Biological Sciences at Eastern Illinois University has en-
hanced the learning experience of a large number of under-
graduate and graduate students. Andy began his scientific ca-
reer with a B.S. in Botany at the University of California at
Davis, followed by a M.A. in Ecology and Systematic Biol-
ogy at San Francisco State University under the tutelage of
Harry Thiers, and doctoral studies on basidiomycete system-
atics at the University of Tennessee, Knoxville under the
guidance of Ron Petersen. Andy began his professional ca-
reer as an assistant professor at Eastern Illinois University in
1987 where he currently holds the position of Professor and
Curator of the Cryptogamic Herbarium. During his tenure at
Eastern he has supervised 19 undergraduate research projects
and 12 Master’s thesis candidates, 5 of whom have gone on
to receive a Ph.D. In addition to a full schedule of research,
teaching, and committee work in support of students at East-
ern, Andy has ably served the Mycological Society of Amer-
ica on the Education, Job Placement, Liaison with Amateur
Mycology, and Student Awards committees. Andy’s teach-
ing has always extended beyond the classroom and most
would say he is happiest when he is in the field with students.
For the last ten years he has taught a popular field course at
the Highlands Biological Station. In the words of one of his

students, “Andy was a very knowledgeable, patient and un-
derstanding instructor, often in the laboratory with us late in
the evening, helping us key things out and confirming our
identifications.”

Weston Award for Teaching Excellence: Andrew Methven

Brian D. Shaw received his PhD in 2000 from Cornell
University under the direction of Harvey Hoch. Shaw pursued
his post doctoral training at the University of Georgia with
Michelle Momany. He has held as appointment since 2003 as
an Assistant Professor in the Department of Plant Pathology
and Microbiology at Texas A&M University where he is also
a member of the Program for the Biology of Filamentous
Fungi. Shaw’s promotion to Associate Professor with tenure
will take effect in September 2009. He teaches two fungal bi-
ology classes at Texas A&M at the 600 and 200 levels. Shaw
has authored 17 research papers and four review papers in the
past 12 years. His 2008 papers in Molecular Microbiology
and Eukaryotic Cell have placed his program at the forefront
of a new line of research investigating a role for endocytosis
in hyphal growth and cell shape. His research program is sup-
ported by federal funding from the National Science Founda-
tion to study the evolution of regulation of conidiation and the
United States Department of Agriculture to study fungal
pathogenesis in maize. Shaw is currently an Associate Editor
for Mycologia and served as a councilor for Cell Biology and
Physiology with MSA from 2004-2006. Shaw was a member
of the MSA Cell Biology and Genetics committee form 2004-
2008 and chaired the committee in 2008. He has chaired or
co-chaired three symposia at MSA annual meetings over the
past seven years. Shaw received an MSA graduate fellowship
in 1999 and three separate travel awards form MSA between
1997 and 2002.

Alexopoulos Prize, Outstanding Early-Career Mycologist: Brian Shaw

Andrew Methven

Brian Shaw
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ACEVEDO, MANUEL*1, CANTRELL, SHARON A.1 and PEREZ-
JIMENEZ, JOSE R.2
Accountability of fungal molecular signatures from microbial mats
in TRFLP profiles
Diversity studies conducted in Puerto Rico using traditional techniques
has documented a total of 36 species of known fungi from hypersaline
microbial mats. Some species are common across layers, sites and sea-
sons, such as Cladosporium cladosporioides, C. dominicanum, C.
fusiforme, C. sphaerospermum, and Hortaea werneckii. Others, such as
species of Aspergillus, Penicillium and Preussia, are found during the
rainy season and the oxic layer of the mats. Also, we have been docu-
mented the fungal diversity using TRFLP and clonal sequencing.
TRFLP can illustrate the community structure based on profiles of phy-
lotypes after the digestion of the amplicons with a restriction enzyme.
But the technique will not provide identity for the phylotypes. The goal
of this study is to evaluate TRFLP profiles generated from pure cultures,
in silico digestions and environmental samples. ITS-amplicons (~10 ng)
were digested with Hae III and analyzed with GenMapper on an ABI
3130 automatic sequencer. The ITS region was sequenced for all isolat-
ed cultures and were cut in silico to obtain the expected peak pattern and
fragment sizes. Results from TRFLP analysis showed that isolates from
the same species give the same TRF pattern, also different genera
showed different patterns indicating that peaks are unique for the species
analyzed. In silico digested sequences showed profiles similar to the en-
vironmental samples. Both TRFLP profiles and in silico digestions
showed multiple peaks, which can represent a problem at the moment
of estimating richness of TRFLP profiles from environmental samples.
Preliminary results from digestions at different times (30, 60, 90 and 120
min) showed that at 30 min samples are under-digested and at 120 min
samples are over-digested. Profiles from 60 and 90 min are identical.
Future work will optimize the digestion protocol to achieve a good ac-
countability of fungal molecular signatures obtain in TRFLP profiles
from environmental samples. Poster
1Universidad del Turabo, Department of Biology, School of Science and
Technology , P.O. Box 3030, Gurabo, PR, 00778, Puerto Rico 2Univer-
sidad del Turabo, Interdisciplinary Research Institute, P. O. Box 3030,
Gurabo, PR, 00778, Puerto Rico

ADAMS, GERARD*1, CATAL, MURSEL1 and TRUMMER, LORI2

Widespread distribution of Phytophthora alni ssp. uniformis in
Alaska
Dieback and mortality in grey alders (Alnus incana ssp. tenuifolia) have
become widespread in Alaska, recently. In Europe, a similar disease sit-
uation has been occurring in A. incana and A. glutinosa stands that has
been attributed to root and collar rot by subspecies of P. alni. In 2007,
our lab discovered P. alni in Alaska: the first report of this pathogenic
species in North America. The occurrence of P. alni was of concern, and
previously the USDA Forest Health Technology Enterprise Team had
developed a model assessing the risk of introduction, spread, and estab-
lishment of the pathogen in the United States. Therefore, a more exten-
sive sampling of alder stands was initiated in southcentral and interior
Alaska to determine if the species was restricted to the locations of orig-
inal discovery, and whether it was moving along specific water courses.
Rhizosphere soils from alder stands and watercourses were baited with
rhododendron leaves to trap Phytophthora species. After incubation
leaves were washed and shipped to the laboratory for isolation on selec-
tive media. Isolates were subcultured for DNA extraction, amplification
of ITS, and identification by sequencing. Thirty two isolates of P. alni
ssp. uniformis were collected from 11 geographically distributed stands.
Only one isolate was obtained from bait floating in a water course, the
Tanana River, out of 81 watercourses sampled. Soil isolates were from
four plots in southcentral Alaska along the Kenai and Russian Rivers
and seven plots in the interior, including a plot in Fairbanks, three plots
between Delta Junction and Fairbanks along Hwy 2, two between Slana

and Tok along Hwy 1, and one near Denali National park on Hwy 3.
The species is widely distributed and difficult to isolate. Poster
1Michigan State University, Plant Pathology , 107 CIPS building, East
Lansing, MI, 48824, USA 2United States Forest Service, Forest Health
Protection, Alaska Region, 3301 C Street, Suite 202, Anchorage, AK,
99503, USA

AMEND, ANTHONY S*1, SEIFERT, KEITH A.2, SAMSON,
ROBERT A.3 and BRUNS, THOMAS1

Spores indoors: a pyrosequencing look at what fungi the cat
dragged in
Changes in building practices stimulated largely by increased oil prices
have led to construction of tightly sealed buildings which are prone to
developing moisture problems that promote fungal growth. Concurrent-
ly, increased use of immunosuppressant drugs and the advent of AIDS
have led to an increased frequency of human fungal infections, includ-
ing infections caused by species not previously considered pathogenic.
For these reasons it is important to begin to characterize the presence,
prevalence and roles of the indoor fungi with whom we interact daily.
While real-time PCR assays have been developed to detect the most
common and demonstratively pathogenic taxa, most studies of indoor
fungi use culturing methods to characterize indoor fungal assemblages.
Both of these methodologies inherently restrict the detectable diversity
to a limited and phylogenetically narrow set of taxa. Conversely, indoor
fungal diversity detected by direct DNA sampling techniques is only be-
ginning to be explored. Here, we characterize the fungal diversity in set-
tled indoor dust from nearly 100 samples from every inhabited continent
and Micronesia. Nucleotide sequence data from the ITS1, ITS2 and D1-
D2 regions of the large subunit rDNA were sequenced using the Roche
454 Titanium pyrosequencing platform. This multilocus bar-coding ap-
proach enables analyses of taxonomic and phylogenetic diversity of in-
door fungal assemblages at a sampling depth of thousands of reads per
locus per sample. In parallel, high-throughput culturing efforts enable
isolation of voucher specimens for subsequent barcode referencing. We
compare the taxonomic and phylogenetic diversity detected among loci
and analyze global patterns of distance-decay of assemblage similarity.
Furthermore, we test the hypothesis that fungal species distribution is
scaled to substrate. Methods used to determine assay sensitivity and de-
tection thresholds of various spore morphologies are discussed. Oral
1University of California, Berkeley, Department of Plant Biology, 321
Koshland Hall, Berkeley, CA, 94720, USA 2Biodiversity (Mycology &
Botany), Agriculture & Agri-Food Canada, Eastern Cereal and Oilseed
Research Centre, 960 Carling Ave., Ottawa, Ontario, K1A 0C6, Cana-
da 3CBS Fungal Biodiversity Centre, P.O. Box 85167, 3508 AD ,
Utrecht, The Netherlands

ANDREW, CARRIE J*1 and LILLESKOV, ERIK A2

It’s a matter of time and location: above- and below-ground re-
sponses by ectomycorrhizal fungi to elevated CO2 and O3 across
four years
Atmospheric carbon dioxide (CO2) and tropospheric ozone (O3) contin-
ue to increase since industrialization. Changes in the concentrations of
these two gases can cascade through ecosystem trophic levels, affecting
the growth and reproduction of heterotrophic organisms. Since ectomy-
corrhizal fungi require carbon from their host(s), they can be especially
sensitive to changes in primary production due to altered CO2 and O3concentrations. Here we compare the production and community re-
sponses by ectomycorrhizal fungi to elevated CO2 and O3 at two time
points: 2003 and 2006. Since ectomycorrhizal taxa can allocate differ-
ent amounts of their carbon into mycorrhizas, mycelium and sporocarps,
we provide ectomycorrhizal fungal response above- and below-ground
for both sampling years. During 2003, elevated CO2 and O3 affected the
productivity of ectomycorrhizal sporocarps as well as the community
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composition. Regardless of these aboveground effects, CO2 and O3 con-
centrations did not affect the belowground ectomycorrhiza communi-
ties, partly due to greater taxa diversity belowground than aboveground.
During 2006, elevated CO2 and O3 continued to affect sporocarp pro-
ductivity while the effects of CO2 and O3 on community composition
abated. The belowground communities were even more diverse than
they were in 2003. We captured a dynamic time period for the respons-
es of ectomycorrhizal fungal communities to elevated CO2 and O3. Oral
1Michigan Technological University, School of Forest Resources and
Environmental Science, 1400 Townsend Dr., Houghton, MI, 49931,
USA2USDA Forest Service, Northern Research Station, Forestry Sci-
ences Laboratory, 410 MacInnes Dr. , Houghton, MI, 49931, USA

ARNOLD, A.E.*1, MIADLIKOWSKA, JOLANTA2, UREN, JANA
M.1, DEL OLMO-RUIZ, MARIANA3, HOFFMAN, MICHELE T.4,
GAYA, ESTER2 and LUTZONI, FRANCOIS2

Evolutionary perspectives on the origins of endophytic fungi
Endophytic symbioses in above-ground tissues are more ubiquitous
among plants than are mycorrhizal associations, and comprise an aston-
ishing diversity of species. In contrast to long-held views regarding their
likely descent from pathogens, endophytes appear to have arisen multi-
ple times across the evolution of Fungi in lineages that live in close as-
sociation with algal photobionts in lichen thalli (i.e., endolichenic fungi).
Large-scale surveys focusing on endophytes in phylogenetically diverse
hosts in boreal and temperate montane systems suggest diffuse co-evo-
lution, with branching patterns at a broad scale matching between major
lineages of terrestrial plants and major lineages of Pezizomycotina. Our
studies also suggest secondary colonization of early-arising plant line-
ages (e.g., bryophytes) by recently evolved fungi and reveal local radia-
tions of the same major fungal lineages - but different species assem-
blages - in related hosts across their native ranges. These results contrast
markedly with (1) the neotropics, where endophyte communities in all
plants, regardless of the phylogenetic position of the host, appear domi-
nated by more recently evolved fungal classes (e.g., Sordariomycetes);
(2) non-native plants, which in many cases differ from related, co-oc-
curring natives in their endophyte assemblages; and (3) various aspects
of mycorrhizal symbioses. Hypotheses regarding the origins and
uniqueness of the endophytic symbiosis in the above-ground tissues of
plants will be explored. Oral
1University of Arizona, Division of Plant Pathology and Microbiology,
Dept. of Plant Sciences, 1140 E. South Campus Drive, P.O. Box
210036, Tucson, AZ, 85721, USA2Duke University, Department of Bi-
ology, 139 Biological Sciences Building, PO Box 90338, Durham,
North Carolina, 27708, USA3The University of Arizona, Department of
Plant Sciences, Division of Plant Pathology and Microbiology, 1140 E.
South Campus Drive, Forbes 303, Tucson, AZ, 85721, USA4University
of Arizona, Department of Plant Sciences, Division of Plant Pathology
and Microbiology, 1140 E. South Campus Drive, Forbes 303, Tucson,
AZ, 85721, USA

AULT, KORI K.*1, WAGNER, R. STEVEN1, PINKART, HOLLY C.1
and JOHNSON, JAMES E.2
Using DGGE To Assess Phylotype Diversity Of Organisms On Am-
phibian Embryos
Water molds, primarily in the genus Saprolegnia, have been implicated
in large-scale mortality of amphibian embryos. Historically the water
molds involved in these die-offs and used in studies of ecological fac-
tors that contribute to amphibian die-offs are left unidentified or identi-
fied as only one of three species (S. ferax, S. parasitica or S. diclina).
However, recent work indicates that the diversity of organisms infecting
amphibian embryos may be significantly higher than what was previ-
ously known. These recent studies also indicate that the morphology of
Saprolegnia species is unreliable and not indicative of phylogeny; there-
fore, molecular-genetic methods must be employed to uncover the bio-
diversity of these organisms. We used the technique Denaturing Gradi-
ent Gel Electrophoresis (DGGE) of the Internal Transcribed Spacer 1
(ITS1) to assess the diversity of fungi and water mold species on am-
phibian eggs from a single pond in central Washington. Unlike tradi-

tional morphological methods of identification, which have proven in-
effective, and isolation methods, which often recover only the fastest
growing taxa, DGGE allows us to quickly capture more of the diversity
of organisms associated with a single amphibian embryo. In this study,
we found that most infected eggs contain multiple bands representing
different phylotypes. In contrast to the three species traditionally identi-
fied, we also found as many as ten different phylotypes associated with
infected embryos. This technique shows great promise in rapidly screen-
ing phylotype diversity on individual amphibian embryos. Poster
1Central Washington University, Biological Sciences, 400 E. Universi-
ty Way, Ellensburg, WA, 98926, USA2Central Washington University,
Biological Sciences, 400 E. University Way, Ellensburg, WA, 989826,
USA

AVIS, PETER
“Epidemic” growth of mycorrhizal fungi in the face of nitrogen
deposition?
Epidemic growth of pathogenic fungi can greatly alter ecosystems (e.g.,
chestnut blight in North American forests) but the causes and conse-
quences of similar population expansion of mycorrhizal fungi are not
well understood. Although unexpected, global change events such as in-
creased nitrogen deposition (a significant concern in regions downwind
of major centers of industry and agriculture) can result in the apparent
expansion and dominance of some species of mycorrhizal fungi despite
overall decreases in mycorrhizal fungal diversity. While linked to
changes in the environment, this kind of growth seems contrary to mu-
tualism theory and leaves many questions: Are mycorrhizal fungi that
increase in abundance in response to nitrogen addition assisting plants
with services other than nitrogen uptake (e.g. phosphorus instead)? Are
they cheaters of the mycorrhizal symbiosis for the fixed carbon of their
host plants? Do these mycorrhizal fungi disproportionately affect
ecosystem processes like nutrient cycling and carbon storage? Do close-
ly related fungi respond in similar ways? This presentation will address
these questions by examining ectomycorrhizal associations in environ-
ments with increased nitrogen supply and discuss potential implications
to the plant community and ecosystems, the phylogenetic significance
and on-going investigations of these fungi. Oral
Indiana University Northwest, Biology, 3400 Broadway, Gary, IN,
46408, USA

BARNES, IRENE*1, KIRISITS, THOMAS2, WINGFIELD,
MICHAEL J.3 and WINGFIELD, BRENDA D.4
Diagnostic markers reveal two species of Dothistroma in Hungary
Two different fungal pathogens having similar morphology cause Doth-
istroma needle blight (DNB) of pines. These are Dothistroma pini which
occurs in the U.S.A., Russia and Ukraine and D. septosporum which oc-
curs widely in the Northern Hemisphere and has been introduced into
Southern Hemisphere pine plantations. During a population study of D.
septosporum isolates from Hungary, microsatellite markers indicated
the possible presence of a second species of Dothistroma. The aim of
this investigation was to identify the causal agent of DNB occurring on
Pinus nigra in Hungary. Samples were collected at two areas in the
Highlands of Lake Balaton. Single conidial isolations were made from
single conidiomata on a needle, several conidiomata on the same needle
and conidiomata from different trees. DNA extracted from these cul-
tures and directly from conidiomata on needles was screened with a
combination of four different markers. These included Dothistroma
species-specific mating type primers, sequencing the rDNA ITS region,
a species-specific ITS-RFLP and a diagnostic microsatellite marker
(Doth_A). The species-specific ITS-RFLP profiles and the Doth_A
marker indicated that D. septosporum and D. pini were present at both
collection sites in Hungary. These results were confirmed with the
rDNA ITS sequence data. The analyses further showed that both DNB
pathogens can occur on the same tree, the same needle and even in a sin-
gle conidioma. The mating type primers revealed the presence of both
MAT1 and MAT2 for D. septosporum but only the MAT2 for D. pini.
We report, for the first time, the occurrence of both DNB pathogens in
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the same area. Furthermore, D. pini is recorded for the first time in Hun-
gary and Central Europe. The molecular markers applied in this study
were sufficiently robust to identify and differentiate between the two
DNB pathogens, both in culture and using DNA extracted directly from
conidiomata on needles. Poster
1Forestry and Agricultural Biotechnology Institute (FABI), Department
of Genetics, University of Pretoria, Pretoria, 0002, South
Africa2Institute of Forest Entomology, Forest Pathology and Forest Pro-
tection, Department of Forest and Soil Sciences (DFS), University of
Natural Resources and Applied Life Sciences, Vienna (BOKU), Vien-
na, Austria3Forestry and Agricultural Biotechnology Institute (FABI),
Department of Genetics,, University of Pretoria, Pretoria, 0002, South
Africa4Forestry and Agricultural Biotechnology Institute (FABI), De-
partment of Genetics, University of Pretoria, Pretoria, 0002, South
Africa

BARONI, T. J.*1, LODGE, D. J.2, LINDNER, D. L.3, AIME, M.C.4,
GINNS, J.5, RYVARDEN, L.6 and MINNIS, A. M.7
Doyle’s Delight, the Maya Mountains in Belize - yet another four
new genera identified
Continuing evaluation of the 30 or more new taxa discovered on the
2007 expedition to Doyle’s Delight in the Maya Mountains of Belize,
has revealed four of these entities to be new genera of Basidiomycota, 3
agarics and 1 new genus of polypores. The morphological features for
each of these taxa clearly indicate they cannot be placed into existing
genera, and attempts to consign these organisms into a phylogenetic
framework reveal that they do not fit within existing clades using nlsu
(and ITS) sequences either. We propose the following new genera of
Agaricomyetes, Nubicola, Pachytrama and Neotrogia, and the new
polypore genus Aurantiopileus to accommodate these distinctive taxa
from this cloud forest of the Maya Mountains. The salient morphologi-
cal features will be illustrated and brief synopses and discussion for each
of these new genera, including phylogenetic placement will be present-
ed. We now know of 5 new genera from Doyle’s Delight, including the
previously published Arthromyces (Lyophylleae, Agaricomycetes). We
will discuss the reasons why this particular area in Central America is
such a hotspot for discovery of novel macrofungi. Poster
1State University of New York - College at Cortland, Biological Sci-
ences, PO Box 2000, Cortland, NY, 13045, USA2USDA - Forest Serv-
ice, Northern Research Station, PO Box 1377, Luquillo, PR, 00773-
1377, Puerto Rico3USDA - Forest Service, Forest Products Laboratory,
Center for Forest Mycology Research, One Gifford Pinchot Dr., Madi-
son, WI, 53726-2398, USA4Louisiana State University Agricultural
Center, Department of Plant Pathology and Crop Physiology, 302 Life
Sciences Bldg., Baton Rouge, LA, 70803, U.S.A.51970 Sutherland Rd.,
Penticton, BC, V2A 8T8, CANADA6University of Oslo, Department of
Botany, PO Box 1045, Blindern, Oslo, N-0316, Norway7USDA - ARS,
Systematic Botany & Mycology Laboratory, Room 304, B011A, 10300
Baltimore Ave., Beltsville, MD, 20705, USA

BARTZ, FAITH*1, DANEHOWER, DAVID2, TAYLOR, NICK3 and
CUBETA, MARC4

Investigation of the metabolic control over phenylacetic acid pro-
duction by Rhizoctonia solani AG-3, and the physiological respons-
es of a plant host
The soil fungus Rhizoctonia solani can cause seedling diseases on many
plants in natural and agricultural ecosystems. Production of the plant
growth regulators phenylacetic acid (PAA) and its hydroxy (OH) and
methoxy derivatives contributes to the host infection process. However,
little is known about how these compounds affect host plant physiolo-
gy. To determine if PAA and a derivative could cause plant responses
similar to those of Rhizoctonia infection, PAA or 4-OH-PAA was added
to Murishige and Skoog’s medium in concentrations ranging from 0-7.5
mM. Four replicate vessels of each medium were sown with 5 tomato
seeds, and seedlings were assessed for root necrosis over 12 days of de-
velopment. The percent area of root necrosis was positively correlated
with concentration of both PAA and 4-OH-PAA, though the severity
and location of necrosis within the root system differed for the two com-

pounds. This demonstrates that host responses to PAA and its derivative
are consistent with Rhizoctonia disease symptoms. A second objective
was to quantify the influence of carbon catabolism on production of
PAA by R. solani. The biosynthetic pathway for PAA production shares
two metabolic intermediates with the pathway for quinic acid (QA) ca-
tabolism. To test the hypothesis that induction of the QA pathway can
lead to sequestration of these shared intermediates and reduce PAA pro-
duction, 11 field isolates of R. solani AG-3 were grown in Vogel’s min-
imal medium amended with either 25 mM QA or no QA. PAA and de-
rivatives were quantified by gas chromatography. In support of our
hypothesis, PAA production was reduced in the QA treatment, but var-
ied with isolate. This shows that modifying the carbon content of this
pathogen’s growth environment can reduce production of PAA via
metabolic regulation. Improved understanding of this mechanism may
lead to novel approaches to suppress Rhizoctonia disease. Oral
1North Carolina State University, Plant Pathology, Campus Box 7612,
Raleigh, NC, 27695, USA2North Carolina State University, Crop Sci-
ence, Campus Box 7620, Raleigh, NC, 26795, USA3North Carolina
State University, Plant Pathology, Campus Box 7612, c.o. Faith Bartz,
Raleigh, NC, 27695, USA4North Carolina State University, Plant
Pathology, Campus Box 7567, Raleigh, NC, 27695, USA

BENTIVENGA, STEPHEN P.*1, KUMAR, T.K. ARUN2, KUMAR,
LETICIA2, CELIO, GAIL J.3, ROBERSON, ROBERT W.4 and
MCLAUGHLIN, DAVID J.2
Cellular organization in germ tube tips of the Glomeromycota: the
taming of Gigaspora.
The fine structure of fungal hyphal tips often is phylogenetically in-
formative. In particular, morphology of the Spitzenkörper varies among
higher taxa. To date, no one has thoroughly characterized the hyphal tips
of members of the phylum Glomeromycota. This is partly due to diffi-
culty growing and manipulating living hyphae of these obligate sym-
bionts. We observed growing germ tubes of Gigaspora gigantea, G.
margarita, and G. rosea, using a combination of light microscopy (LM)
and transmission electron microscopy (TEM). We used a variety of op-
tics for LM (phase contrast, differential interference contrast, and con-
focal laser scanning), using both transmitted and fluorescent light with
the lipophilic dye FM4-64. For TEM, we used both chemical fixation
and freeze-substitution. Spores were surface disinfested and germinated
on cellophane sheets overlaying water agar prior to processing and
viewing. We also germinated spores in agar in inverted cover glass cul-
ture chambers. To date, we have not detected evidence of an organized
Spitzenkörper, either using LM or TEM techniques. Germ tubes of all
species were extremely sensitive to manipulation. Healthy germ tubes
often showed rapid bidirectional cytoplasmic streaming, whereas germ
tubes that had been disturbed showed reduced or no cytoplasmic move-
ment. Actively growing germ tubes contain a cluster of 10-20 large (0.5
- 1.0 µm dia.) spherical bodies approximately 3-8 µm behind the apex.
The bodies, which we hypothesize are lipid bodies or vacuoles, move
rapidly in healthy germ tubes. These bodies disappear immediately after
any cellular perturbation. Freeze-substituted cells showed superior
preservation of the two-layered cell wall when compared to cells that
had been chemically fixed. Freeze-substitution also revealed at least
three distinct types of putative vesicles near the tip. Our work empha-
sizes the ephemeral nature of cellular organization, and the need for as
little manipulation as possible to observe germ tube structure accurate-
ly. Poster
1University of Wisconsin Oshkosh, Department of Biology and Micro-
biology, 800 Algoma Blvd., Oshkosh, WI, 54901, U.S.A.2University of
Minnesota, Department of Plant Biology, 250 Biological Science Cen-
ter, 1445 Gortner Ave., St. Paul, MN, 55108, U.S.A.3University of Min-
nesota, Imaging Center, College of Biological Sciences, 123 Snyder
Hall, 1475 Gortner Ave., St. Paul, MN, 55108, U.S.A.4Arizona State
University, School of Life Sciences, P.O. Box 874601, Tempe, Arizona,
85287, USA
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BIDARTONDO, MARTIN I.
Specificity in mycorrhizal symbioses
Untangling the patterns of specificity in species interactions is funda-
mental to understanding how local and global biodiversity is organized
and maintained over both ecological and evolutionary time scales.
Specificity is a multifaceted and relative concept, encompassing from
dependency and obligacy to range and receptivity that can have far-
reaching ecological and evolutionary consequences. For instance, in
mycorrhizal symbioses, narrow receptivity implies low ecological re-
dundancy whereby a particular fungus is essential for the establishment,
survival and/or diversification of a plant. This realization can turn the ta-
bles on plant conservation by throwing the spotlight on individual key-
stone fungi. I will survey and synthesize high specificity patterns re-
cently uncovered in the symbiotic interactions between basidiomycetes
and liverworts, arbuscular mycorrhizal fungi and non-photosynthetic
plants, ectomycorrhizal fungi and trees in heathlands and forests, and
basidio- and ascomycete fungi and orchids. Oral
Imperial College London & Royal Botanic Gardens, Kew, TW9 3DS,
England

BLAIR, JAIME E.*1, MARTIN, FRANK2 and COFFEY, MICHAEL3

Resolving the phylogeny of Phytophthora infestans and relatives
using loci derived from complete genomes
Phytophthora infestans is a world-wide pathogen that causes significant
disease on a number of economically important crops, including many
solanaceous species. There are four species closely related to P. infes-
tans, including one (P. andina) of potential hybrid origin. A recent phy-
logenetic analysis of the entire Phytophthora genus using eight nuclear
loci was unable to resolve the relationships among P. infestans and its
close relatives. Here we have used complete genome sequences to iden-
tify and develop new markers for phylogenetic analysis and population-
level studies within this subclade. Eight nuclear and six mitochondrial
loci have been sequenced from ~65 isolates. Preliminary results suggest
concordance between nuclear and mitochondrial phylogenies. A hybrid
origin for P. andina is also suggested, with P. infestans as one parental
lineage; the second parental lineage however remains unresolved. Oral
1Franklin & Marshall College, Department of Biology, P.O. Box 3003,
Lancaster, Pennsylvania, 17604-3003, USA2Usda-Ars, 1636 East Alisal
Street, Salinas, CA, 93905, USA3University of California, Riverside,
Plant Pathology and Microbiology, 3206 Webber Hall, Riverside, CA,
92521, USA

BOEHM, ERIC W.A.*1 and SCHOCH, CONRAD L.2
Sequencing of five nuclear loci indicates that spore morphology is
not a synapomorphic character state in the Mytilinidiaceae (Mytilin-
idiales, Pleosporomycetidae, Dothideomycetes, Ascomycota)
We are interested in whether morphological features historically used in
the delineation of species in the Mytilinidiaceae are phylogenetically in-
formative in the context of sequence-based phylogenies using both cod-
ing and non-coding regions. Fungi classified in the genus Mytilinidion
and the genus Lophium typically possess strongly laterally compressed,
connivent, erect conchate ascomata, reminiscent of miniature bivalve
mollusks. They differ however in the shape of their spores. A natural
morphological transition series exists, whereby short phragmospores
(e.g., M. resinicola & M. tortile) grade into elongate phragmospores
(e.g., M. mytilinellum & M rhenanum), which in turn lead to scole-
cospores (e.g., M. australe & M. scolecosporum), the latter defining sub-
genus Lophiopsis sensu M.L. Lohman, culminating finally in the fili-
form spores seen in the genus Lophium (e.g., L. elatum). Surprisingly,
sequence data from the ITS, nuSSU, nuLSU, TEF1 and RPB2 clearly
indicate that within the genus Mytilinidion spore shape is not a synapo-
morphic character state. Thus, scolecospores have evolved at least twice
within the family. Also, short versus elongate phragmospores do not
segregate into separate clades. Lastly, the genus Lophium is ancestral to
the genus Mytilinidion, with filiform spores preceding phragmospores &
scolecospores in the Mytilinidiaceae. The lack of support for subgenus
Lophiopsis, and the lack of spore homogeneity within a clade, thus il-

lustrates a case of convergent evolution in spore morphology within this
family. Oral
1Kean University, Biology Department, 1000 Morris Avenue, Union,
NJ, 07083, USA2National Center for Biological Information (Gen-
Bank), National Library of Medicine, National Institutes of Heath, 45
Center Drive, MSC 6510, Bethesda, Maryland, 20892, USA

BONITO, GREGORY* and VILGALYS, RYTAS
Multigene phylogeny of truffes in the genus Tuber
The genus Tuber, known commonly as ‘the true truffles’, are highly val-
ued for their delicious and beguiling underground fruitbodies. These ec-
tomycorrhizal fungi that are found in association with gymnosperm and
angiosperm tree hosts as well as with some orchard species. In spite of
their notoriety, the taxonomy of Tuber species is still in a confused state.
By employing multi-locus DNA sequences (i.e. ITS, LSU, RPB2,
EF1a) phylogenetic relationships and species concepts of Asian, Euro-
pean and North American Tuber species were assessed. Tuber was well
supported as monophyletic (and sister to Choiromyces) and nine major
clades were resolved (Aestivum, Excavatum, Magnatum, Rufum,
Melanosporum, Macrosporum, Gibbosum, Puberulum, Maculatum).
Although 85 Tuber species have previously been described and validat-
ed, Tuber could have well over 130 species. Several new Tuber species
and phylogeographic inferences for the genus will be discussed. Oral
Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708, USA

BRADY, SUSAN*1, ARLT, JOHN2, CAROLAN, LANA2,
QUITADAMO, IAN1 and JOHNSON, JAMES E.1
Yakima WATERS: Students Investigating a Pathogenic Water
Mold
Yakima WATERS is a National Science Foundation sponsored, region-
al program designed to promote integration of interdisciplinary science
research into K-12 public school classrooms. Each WATERS team in-
cludes a Central Washington University graduate student fellow, a fac-
ulty mentor, and a local K-12 teacher. The goal of this collaboration is
to encourage the incorporation of relevant watershed-based research
into the science classroom. The WATERS team at Ellensburg High
School has implemented immersive, research-focused field trips and in-
quiry-based classroom activities and labs that emphasize topics related
to amphibian declines. Amphibian populations throughout the world are
declining and disease has been identified as an important contributing
factor. A number of fungi and fungus-like organisms including the
water molds, particularly in the genus Saprolegnia, have been implicat-
ed in causing amphibian disease and mass mortality events. Using this
background knowledge, 10th grade biology students conducted student
lead research projects investigating the biology of water molds. Students
were encouraged to ask their own questions and follow the scientific
method. Each student research team developed hypotheses and designed
their own experiments. Students investigated a variety of topics includ-
ing: the effects of different isolation conditions on the recovery of water
mold biodiversity; growth rates with respect to different environmental
conditions such as nutrient type and concentration, temperatures, and
pH; tropisms in response to different food sources; and factors influenc-
ing chemotaxis and electrotaxis of zoospores. Students collected and an-
alyzed data, drew appropriate conclusions based on their data, and eval-
uated their findings in the broader context of amphibian decline. Poster
1Central Washington University, Department of Biological Sciences,
400 East University Way, Ellensburg, WA, 98926, USA2Ellensburg
High School, 1203 East Capitol Avenue, Ellensburg, WA, 98926, USA

BUSHLEY, KATHRYN E.* and TURGEON, B. GILLIAN
Modular Evolution of nonribosomal peptide synthetases
Non-ribosomal peptide synthetases (NRPSs) are multimodular enzymes
that make non-ribosomal peptides (NRPs) through a thiotemplate mech-
anism independent of ribosomes. NRPs have important roles in both de-
velopment and niche-specific success of filamentous fungi in addition to
the well-known, useful, biological effects on other organisms including
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antibiotic, immunosuppressant, antitumor, and virulence-promoting ac-
tivities. The modular structure of NRPSs, consisting of repeated units of
Adenylation (A), Thiolation (T), and Condensation (C) domains, allows
for both rapid evolution of novel genes, as well as flexibility in biosyn-
thetic strategies. The mechanisms by which these genes evolve are like-
ly complex, involving tandem duplication, duplication and loss, recom-
bination, gene conversion, and fusion/fission of modular units (either
single domains or A-T-C modules). We have addressed this issue, using
several phylogenetic approaches in two datasets: 1) among homologs of
the relatively conserved NRPSs that biosynthesize intracellular
siderophores found in all filamentous ascomycetes and some basid-
iomycetes and 2) among NRPSs found in sequenced genomes of close-
ly related species. Our results suggest that 1) tandem duplication of com-
plete A-T-C units represents the most plausible explanation for the
generation of multimodular genes, 2) loss and/or swapping of A do-
mains involved in substrate recognition may represent a mechanism for
rapid evolution of new compounds, and 3) genes conserved across fila-
mentous ascomycetes are also conserved in closely related species,
while others appear more prone to rapid duplication and rearrangement.
Poster
Cornell University, Plant Pathology & Plant-Microbe Biology, 334
Plant Science Building, Ithaca, NY, 14853-5904, USA

CANTRELL, SHARON A.*1, ACEVEDO, MANUEL1, DUVAL,
LISABETH1, GUNDE-CIMERMAN, NINA3, SOLER, MANUEL1

and TKAVC, ROK3

Fungal signatures from hypersaline microbial mats
Microbial mats are a laminated organo-sedimentary ecosystem, found in
a wide range of habitats. Fluctuating diel and seasonal physicochemical
gradients characterize these ecosystems, resulting in both strata and mi-
croenvironments that harbor specific microbial communities. We have
used traditional and molecular techniques (TRFLP, TTGE and cloning)
to document the presence of fungi within tropical and temperate hyper-
saline microbial mats. In this study we evaluate how the fungal com-
munity changes through time and space, and its possible role in the
degradation of complex carbohydrates (EPS). Microbial mat samples
were taken from April 2006 to January 2008 in two natural lagoons in
Puerto Rico, and in Slovenia from May to September 2008. Traditional
and molecular techniques show strong spatial and temporal hetero-
geneities. Higher abundance of isolates and phylotypes are observed
during the wet season and diversity decrease from the top (oxic) to the
bottom (anoxic) layers. Cladosporium, Aspergillus, and Penicillium are
among the more common species detected with both traditional and mo-
lecular techniques, while Acremonium species have been detected only
by cloning. Enrichments of mat slurries and xanthan (a model EPS)
without antibiotics (full community), show faster degradation than en-
richments with antibiotics (fungal community). This suggests that the
degradation may be the result of the consortium of organisms (bacteria
and fungi) that characterize these ecosystems. Our research suggests that
fungi thrive in these hypersaline consortia and may participate in the car-
bon cycle through the degradation of complex carbohydrates. Oral
1Universidad del Turabo, Department of Biology, School of Science and
Technology , P.O. Box 3030, Gurabo, PR, 00778, Puerto
Rico2University of Ljubljana, Biotechnical faculty, Biology Depart-
ment, Vecna pot 111, Ljubljana, SI-1000, Slovenia3University of Ljubl-
jana, Biotechnical faculty, Biology Department, Vecna pot 111, Ljubl-
jana, SI-1000, Slovenia

CAPPELLO, SILVIA1, BARONI, TIMOTHY J.2 and CIFUENTES,
JOAQUIN*3

The genus Phlebopus (Boletales) in tropical ecosystems in Mexico
Poroid Boletales are important ectomycorhizal partners mostly in tem-
perate regions, but some poorly or understudied taxa of boletes are also
found in tropical forests. In Mexico 212 species of boletes in 20 genera
have been recorded for the entire country, with 41 species known from
subtropical mesophytic forests and 12 from tropical rain forests. A re-
view of the literature reveals that there are presently no records of Phle-
bopus species from Mexico. A recent revision of all bolete collections

housed in the ENCB, FCME and UJAT herbaria turned up three distinct
Phlebopus taxa: Phlebopus beniensis, Phlebopus portentosus and Phle-
bopus sp. This third species appears to be a new and endemic taxon in
Mexico. Descriptions, images and a key to the species of Phlebopus of
Mexico will be presented. Poster
1Ujat, Dacb, Av. Universidad s/n, Villahermosa, Tabasco, 2005, Mexi-
co2SUNY - College at Cortland, Dept Biological Sciences, PO Box
2000, Cortland, New York, 13045, USA3Unam, Herbario Fcme, Facul-
tad de Ciencias, Ciudad Universitaria, Ciudad de Mexico, DF, 04510,
Mexico

CATING, R. A. *1, PALMATEER, A. J.1 and HOY, M. A.2
Culture methods for growth and sporulation of Pseudocercospora
dendrobii, P. odontoglossi, and a Pseudocercospora isolate from
Bulbophyllum orchids
Some cercosporoid fungi are notorious for slow growth and reduced
conidial production when grown on artificial media. While some species
may grow and sporulate readily in culture, others require special media,
light, or temperature for growth and spore production. In this study, sin-
gle-spore isolates of P. dendrobii, P. odontoglossi, and an undescribed
Pseudocercospora isolate from Bulbophyllum orchids taken directly
from diseased orchids were grown on V-8 medium at 15, 20, 25, and
30°C and under 12L/12D or 8L/16D photoperiods. Culture diameter
was measured every two days and the cultures were examined for spores
after 10 days of growth or, in some cases, every 24 h. The successful
growth and sporulation in axenic culture of these orchid pathogens will
allow pathogenicity and host-range studies, morphological studies, and
phylogenetic analysis based on molecular data. Poster
1Tropical Research and Education Center, University of Florida, Plant
Pathology, 18905 SW 280 St., Homestead, FL, 33031, United States
2University of Florida, Entomology and Nematology, 970 Natural Area
Drive, Gainesville, FL, 332611, United States

CAVALCANTI , LAISE H1, BEZERRA, ANDRÉA C2 and DI-
ANESE, JOSE C*3

The Cerrado myxobiota: an overview
Starting in the early 1960’s myxomycetes have been recorded in differ-
ent regions covered by the Cerrado biome, the second largets in Brazil
with over 207 million hectares. This paper deals with the assembly of an
updated checklist of the Cerrado Myxomycota. Three subclasses and six
orders of the Class Myxomycetes are represented by 78 species within
20 genera distributed in 10 families. Distribution maps will complement
to the checklist. Oral
1Universidade Federal de Pernambuco, Centro de Ciências Biológica,
Laboratório de Mixomicetos, Recife, Pernambuco, 50670-900, Brazil
2Universidade Federal de Pernambuco, Centro de Ciências Biológicas,
Laboratóriode Mixomicetos, Recife, Pernambuco, 50670-900, Brazil
3Universidade de Brasilia, Fitopatologia, Campus Universitario Darcy
Ribeiro, Asa Norte, Brasilia, Distrito Federal, 70910-900, Brazil

CIFUENTES, JOAQUIN* and VAZQUEZ-ESTUP, ROSALVA
Mexican alpine-subalpine macrofungi from El Ajusco Peak and
Sierra Chincua in the Monarch Butterfly Biosphere Reserve, Mex-
ico
The alpine-subalpine flora of NE Mexico is relatively widespread over
7 disjunct and insular refugia (peaks over 3500 m) and have been well
documented. Instead mexican alpine-subalpine macrofungi have never
been reviewed and only scattered records of some are available.
Through 2004-2008 recent collections of macrofungi from alpine-sub-
alpine forest in the western mountains of Valley of Mexico (El Ajusco
Peak) turned up some typical Northamerican and European alpine-sub-
alpine macrofungi morphotaxa. The forest explored have been under
Mexico City growth pressure during the last three decades and a lost of
plant biodiversity have been recorded. Based on literature and Mexican
herbaria review a list of Mexican alpine-subalpine macrofungi was ob-
tained and compared with our records from macrofungi collections in
the western mountains of Valley of Mexico and our records from an ex-
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tensive collection of macrofungi made a decade ago from the well pre-
served area of Monarch Butterfly Biosphere Reserve. With these data
the richness, biogeographic affinities and potential biodiversity loss of
Mexican alpine-subalpine macrofungi are discussed. Poster
Unam, Herbario Fcme, Facultad de Ciencias, Ciudad Universitaria, Ciu-
dad de Mexico, DF, 04510, Mexico

COMAS, LOUISE*1 and CALLAHAN, HILARY2

Co-evolution of plant-fungal interactions
There is growing appreciation of plant-fungal interactions as important
forces structuring communities and affecting ecosystem processes.
Nearly all plants form associations with fungi and have since the first
plants colonized terrestrial landscapes. This symposium will explore the
history and nature of these interactions; how they have directed plant-
fungal co-evolution; and how they affect community interactions and
ecosystem function. Oral
1Penn State University, Horticulture and Intercollege Program in Ecolo-
gy, 102 Tyson Building, University Park, PA, 16802, USA2Barnard
College, Columbia University, Department of Biological Sciences,
3009 Broadway, New York, New York, 10027, USA

CRIPPS, CATHY L*1 and HORAK, EGON2

Global view of ectomycorrhizal fungi on Salix in Arctic-alpine habi-
tats: Implications for a shift in microbe function with predicted
shrub expansion
The Arctic-alpine biome makes up 8% of the earth’s land yet in most
areas ten species of higher plants comprise over 90% of the biomass. In
the northern hemisphere this includes primarily sedges and woody
plants such as Salix, Betula and Dryas which host ectomycorrhizal
(ECM) fungi. The diversity of ECM fungi that associate with woody
plants in Arctic-alpine habitats is limited and includes primarily Agari-
cales with a circumpolar distribution. Therefore, a significant portion of
the earth’s primary productivity depends on a limited set of mutualistic
fungi that survive in harsh AA habitats and benefit a few host plants. Di-
verse ECM genera for Arctic-alpine Salix spp. are: Amanita, Cortinar-
ius, Entoloma, Hebeloma, Inocybe, Laccaria, Lactarius and Russula.
Below-ground studies add less diverse but possibly more abundant
Cenococcum, Sebacina, Tomentella species and ascomycetes. A priori
knowledge of ECM fungi is necessary to identify key species and de-
lineate individual roles in tundra habitats. A survey of ECM with Salix
in the Rocky Mountain alpine identified 70 species in comparison to
Svalbard high Arctic 72, Arctic Greenland 150 and the alpine Alps 199;
many are common to all areas. Diversity in ECM functioning is less well
known; some alpine Hebelomas degrade complex polymers and other
ECM fungi access inorganic P via phosphatases. Tundra habitats are a
mosaic of vegetation types with compositionally and functionally dis-
tinct microbial communities supported by different mycorrhizal types
e.g. arbuscular with grasses and forbs, ericoid with ericaceous plants, ar-
butoid with woody ericaceous shrubs and ECM with Salix, Betula and
Dryas mats. Current studies suggest shrubs are expanding in the arctic
tundra; inherent in this change are shifts in relative abundances of myc-
orrhizal types. The potential for an increase in ECM fungi has implica-
tions for a fundamental shift in microbe functioning on a large scale in
AA habitats. Oral
1Montana State University, Plant Sciences and Plant Pathology Dept,
119 Plant Biosciences Building, Bozeman, MT, 59717-3150,
USA2Nikodemweg 5, Innsbruck, AT-6020, Austria

DAHLBERG, ANDERS
Conservation and red-listing of fungi: lessons from Scandinavia
and Europe
National red-listing of larger fungi in Europe has developed substantial-
ly since the first fungal Red-List in 1982, in large part because of a net-
work for European mycologists interested in conservation: the European
Council for Conservation of Fungi. Today, 31 countries have fungal
Red-Lists reporting the status of larger fungi; some countries are in their
3rd to 5th revision. These Red-Lists indicate that up to 20% of European
larger fungi are declining or extremely rare and hence threatened due to

changing and intensified use of forests and agricultural lands, or anthro-
pogenic nitrogen deposition. Red-Lists have no legal status in any coun-
try in Europe, but provide important knowledge about the status of
species and are one of several important sources of information that de-
cision makers can use to make political conservation priorities. The im-
pact of fungal Red-Lists is most significant in countries where the list is
official, where the evaluation is accomplished with official support, and
where the resulting information is integrated and communicated with
corresponding evaluations for birds, plants and other groups of organ-
isms. However, this is rarely the case and only a few European countries
formally consider fungi. The major reason is that fungi are not included
in any international agreement or in any regional listing of threatened
species. Current general conservation efforts without a doubt also sup-
port fungal biodiversity, but certain specific habitats and species are
overlooked. Conservation is largely a matter of reducing the complexi-
ty of biodiversity into operational targets. It is also a matter of pragma-
tism; we can either choose to voice existing fungal knowledge so that it
can be considered, despite being regarded as “insufficient” by some, or
we can choose to accept that fungi will be overlooked. I will share ex-
periences from Europe, particularly Scandinavia, and discuss the signif-
icance of compiling, analyzing and communicating knowledge about
fungi, to integrate fungal conservation into overall conservation and pro-
vide interactive benefits between conservation and science. Oral
ArtDatabanken, Swedish Species Information Centre SLU, P.O. Box
7007, Uppsala, Sweden

DAVEY, MARIE L.*1, NYBAKKEN, LINE2, DAY, MELISSA J.3,
KAUSERUD, HÅVARD4, OHLSON, MIKAEL1 and CURRAH,
RANDOLPH S.5
Bryophilous mycota: A little known reservoir of pathogenic and
degradative fungi
Bryophytes are a dominant component of the vegetation in arctic,
alpine, and boreal ecosystems; however little is known of the microbial
communities they host. The fungal biomass associated with three com-
mon bryophytes (Hylocomium splendens, Pleurozium schreberi, Poly-
trichum commune) was estimated using the fungal biomarker ergosterol.
The phyllosphere fungal community accounted for up to 4% of the dry
mass of host gametophytes, a significantly greater proportion than that
associated with co-occurring vascular plants. The fungal biomass asso-
ciated with bryophytes varied both with host species and tissue type, and
the observed differences in biomass may be a result of host anatomical
and physiological attributes, including microniche availability and
chemical host defenses, in addition to abiotic factors like moisture and
nutrient availability. Culture-based investigations of the taxonomic di-
versity of bryophilous fungi associated with bryophytes indicate com-
munity composition also varies between host species, and high levels of
previously unreported biodiversity exist among fungal associates of
mosses, including a number of previously undescribed species. In vitro
studies of the interactions between bryophilous fungi and their hosts
suggest they play significant roles in ecosystem dynamics and function.
Atradidymella muscivora, Kretzschmaria sp., and Acarosporium sym-
podiale have been identified as pathogens of mosses that may affect host
population dynamics and create small-scale disturbances in ecosystems.
Coniochaeta velutina, a known vascular plant pathogen, has been iden-
tified as a parasite of bryophytes, suggesting mosses may act as inocu-
lum reservoirs for pathogens and parasites of vascular plants. In vitro de-
composition studies indicate bryophilous fungi are capable of
decomposing both polyphenolic and cellulose components of bryophyte
cell walls underlining their role in carbon cycling in arctic, alpine, and
boreal ecosystems. Oral
1Norwegian Unviersity of Life Sciences, Department of Ecology and
Natural Resource Management , Postboks 5003, &#197s, 1432, Nor-
way2University of Joensuu, Department of Biology, Box 111, Joensuu,
80101, Finland3University of Alberta, Department of Biological Sci-
ences, CW405 Biological Sciences Building, University of Alberta, Ed-
monton, AB, T6G 2E9, Canada4University of Oslo, Department of Bi-
ology, Postboks 1066 Blindern, Oslo, 0316, Norway5University of
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Alberta, Department of Biological Sciences, CW 405, Biological Sci-
ences Centre, Edmonton, Alberta, T6G 2E9, Canada

DAVOODIAN, NAVEED*1 and RAJAKARUNA, NISHANTA2

Arbuscular mycorrhizal colonization of St. John’s Wort (Hyper-
icum perforatum) on adjacent serpentine and granite outcrops
Extensive work has been conducted on elucidating the influence of ul-
tramafic geologies on associated biota. In North America, the majority
of this effort has taken place in the western region of the continent. A
small but growing body of work, however, is developing for eastern
North America. Serpentine soils are derived from ultramafic rocks.
They are characterized by low levels of macronutrients, elevated levels
of heavy metals, and a calcium to magnesium ratio of less than one. Ar-
buscular mycorrhizal (AM) fungi form mutualistic associations with
members of most plant families and are key components of the rhizos-
phere. In this study, we compared the extent of AM colonization be-
tween specimens of St. John’s Wort (Hypericum perforatum; Hyperi-
caceae) collected from adjacent serpentine and granite outcrops on the
Deer Isle complex, Maine to examine if there was differential coloniza-
tion based on substrate. Colonization was assessed for the plant’s main
phenologic states including emergence, flowering, and senescence.
Root samples were collected from the edaphically distinct top and bot-
tom of the serpentine outcrop and throughout the granitic outcrop, and
overall percent colonization at each phenologic stage was assessed. Col-
onization was much greater on granite than on serpentine across all phe-
nologic states, with one exception during flowering, where colonization
of plants at the top of the serpentine outcrop was found to be similar to
colonization on the granite outcrop. These results are discussed in rela-
tion to the effects of edaphic factors on AM fungi and their plant asso-
ciates. Poster
1College of the Atlantic, 105 Eden Street, Bar Harbor, ME, 04609,
USA2San José State University, Department of Biological Sciences,
One Washington Square, San José, CA, 95192, USA

DEL OLMO-RUIZ, MARIANA*, SANTOS-RODRÍGUEZ, J. FABI-
OLA and ARNOLD, A.E.
Surveys of endophytic fungi from lowland tropical ferns reveal di-
verse communities of relatively recently derived fungal groups
Although ferns represent the second most species-rich group of vascu-
lar plants, most studies of foliar endophytes have focused on an-
giosperms and conifers, overlooking the fungal communities associated
with these earlier diverging lineages of terrestrial plants. We examined
endophyte communities associated with seven species of ferns repre-
senting five families at La Selva, Costa Rica in 2007 and 2008. When
potential variation due to phylogenetic position of hosts was taken into
account, we found no statistical differences in isolation frequencies for
frond blades versus stalks, or epiphytic versus terrestrial plants. Howev-
er we did find differences among fern taxa, with significantly higher in-
fection frequencies in the Dryopteridaceae (Bolbitis portorincensis and
Elaphoglossum doanense) relative to members of the other families ex-
amined here (Lomariopsidae: Cyclopeltis semicordata and Nephrolepis
biserrata; Oleandraceae: Oleandra articulata; Polypodiaceae: Phlebodi-
um pseudoaureum; Tectariaceae: Tectaria athyrioides). Analyses of se-
quence data at the genotype level (ITSrDNA) and preliminary phyloge-
netic analyses (LSUrDNA) for 471 isolates reveal that most of the
cultivable endophytes associated with these hosts are Sordariomycetes,
congruent with their occurrence in a lowland neotropical forest. Diver-
sity of these fungi is consistent with diversity estimates published previ-
ously for neotropical angiosperms. Host specificity, community parti-
tioning with regard to terrestrial and epiphytic habits, and the
contribution of these data to recent hypotheses regarding diffuse coevo-
lution between major plant lineages and classes of Pezizomycotina will
be discussed. Oral
The University of Arizona, Department of Plant Sciences, Division of
Plant Pathology and Microbiology, 1140 E. South Campus Drive,
Forbes 303, Tucson, AZ, 85721, USA

DENTINGER, BRYN T.M.*1, HALLING, ROY E.2, HENKEL,
TERRY3, DESJARDIN, DENNIS4, MCLAUGHLIN, DAVID J.5 and
MONCALVO, JEAN-MARC1

A molecular phylogeny for porcini mushrooms (Boletus edulis and
allies) using multiple genes and a “missing link” from Australia
Porcini (Boletales: Boletaceae: Boletus section Boletus/Edules) are
widely consumed fleshy, pored mushrooms (“boletes”) that traditional-
ly are united by a combination of features including spore color, a retic-
ulated texture on the stipe, and mild-tasting, unstaining flesh. The only
potential synapomorphy uniting these boletes is the distinctive condition
of having a cottony plug of hyphae stuffing the pores prior to spore de-
velopment. Molecular phylogenetic studies of the Boletales have identi-
fied two divergent clades of porcini but failed to provide evidence that
together they form a monophyletic group, seemingly contradicting mor-
phology. However, taxon sampling in porcini has concentrated primari-
ly on European species. Notably, many North American porcini are ab-
sent from most of these prior studies, even though the known species
diversity is greatest there. The phylogeny of porcini and the question of
their monophyly can only be addressed with more comprehensive taxo-
nomic sampling. For this study, we gathered a diverse set of Boletaceae,
including representatives of most known species of porcini from around
the world, and generated DNA sequences from five independent genet-
ic loci for phylogenetic inference. Here we present the most compre-
hensively sampled and well-supported phylogenetic study of porcini to
date. Remarkably, a newly discovered species from Australia that su-
perficially resembles the core species of porcini (e.g., Boletus aereus, B.
aestivalis B. edulis, B. pinophilus) provides a phylogenetic “missing
link” between the two divergent clades of porcini. The deep phyloge-
netic root of this enigmatic species presents the intriguing possibility that
porcini are an ancient group that originated in the Paleotropics and have
since migrated to north temperate regions, although alternative hy-
potheses cannot be ruled out. The surprising phylogenetic position of the
undescribed Australian porcino, linking together two groups that prior
molecular data have failed to recover as one, demonstrates the impor-
tance of new species discovery to mushroom systematics. Oral
1Royal Ontario Museum, Department of Natural History, 100 Queen\’s
Park, Toronto, ON, M5S 2C6, Canada2The New York Botanical Gar-
den, 200 street & Kazimiroff Boulevard, Bronx, ny, 10458, United
States of America3Humboldt State University, Department of Biologi-
cal Sciences, Arcata, CA, 95521, USA4San Francisco State University,
Department of Biology, 1600 Holloway Ave., San Francisco, CA,
94132, United States5University of Minnesota, Department of Plant Bi-
ology, 250 Biological Sciences Center, 1445 Gortner Ave., St. Paul,
MN, 55108, USA

DIANESE, JOSE C*, PEREIRA-CARVALHO, RITA DE CASSIA
and CHAVES, ZULEIDE M
Plant trichomes as a micro-habitat for hyphomycetes
In the Brazilian tropical savanna many plant species show phyllosphere
containing a dense abaxial layer of trichomes. Covering those leaf ap-
pendages several fungi are commonly found [e.g. parasitic cercosporoid
fungi in genera Pseudocercospora, Passalora, Stenella, and Paras-
tenella]. However, most trichome-associated fungi are epiphytic hy-
phomycetes lacking a parasitic interaction with the host. A first species
was described in 2003 [Janetia salvertiae], and three new genera [Tri-
chomatomyces, Trichosporodochium, Phaeoidiomyces] were published
in 2004, and eight more in 2009 [Trichomatoclava, Echinoconidiopho-
rum, Globoconidiopsis, Globoconidium, Helminthosporiomyces, Mi-
crotrichosphaera, Phragmoconidium, and Vesiculohyphomyces]. The
epiphytic condition of these fungi became clear in light microscope ob-
servations. As the micro-habitat considered has been overlooked by my-
cologists it is expected that this discussion will motivate further studies
to reveal the real magnitude of the mycobiota associated with the plant
trichomes. Oral
Universidade de Brasilia, Departamento de Fitopatologia , Campus
Uiniversitario Darcy Ribeiro, Asa Norte, Brasilia, Distrito Federal,
70910-900, Brazil
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DIXON, LINLEY J.*1, CASTLEBURY, LISA A.2, GLYNN, NEIL C.3
and COMSTOCK, JACK C.3
Systematics of Rust and Associated Fungi from Sugarcane
The systematic positions of rust pathogens infecting sugarcane (a com-
plex hybrid of Saccharum spp.) were determined using independent and
combined sequence data. Rust specimens on sugarcane were sent from
175 locations in 25 countries. In all collections except one, the mor-
phology and nuclear large subunit (nLSU) sequence data matched that
of Puccinia kuehnii or P. melanocephala, the orange and brown rust
pathogens of sugarcane, respectively. However, nLSU sequences from
one collection were distinct from all reported rust sequences available in
Genbank from sugarcane and other hosts. The spore morphology of this
collection is also distinct from any rust species previously reported on
sugarcane and this collection potentially represents an undescribed sug-
arcane pathogen. Phylogenetic analyses of nuclear ribosomal DNA
(rDNA) and beta-tubulin partial gene sequences place this rust closest to
P. physalidis and P. glechomatis. In addition, two different rust-associ-
ated mycoparasites were observed in these collections and identified as
Sphaerellopsis filum and Hendersonia uredinophyla based on their mor-
phology and rDNA sequences. A phylogenetic placement of S. filum
and H. uredinophyla in the Pleosporales is presented. These fungi
should be evaluated for their use as biological control agents in con-
junction with fungicides for management of sugarcane rust diseases.
Poster
1United States Department of Agrictulture, Agriculture Research Serv-
ice, Systematic Mycology and Microbiology Laboratory, Rm 304, Bldg
011A, BARC-West, 10300 Baltimore Ave., Beltsville, MD, 20705-
2350, USA2United States Department of Agriculture, Agricultural Re-
search Service, Systematic Mycology and Microbiology Laboratory,
10300 Baltimore Ave., Bldg. 011A, Beltsville, MD, 20705,
USA3United States Department of Agriculture, Agriculture Research
Service, Sugarcane Field Station, 12990 U.S. Hwy 441 N. , Canal Point,
FL, 33438, USA

DOLAN, THOMAS E.*, DOLAN, REBECCA W. and FRASCA,
JOEY
Genetic variation among Saprolegnia ferax isolates infecting egg
masses of the salamander Ambystoma texanum
Egg masses of the small-mouth salamander (Ambystoma texanum) col-
lected from vernal pools in Eagle Creek Park (Indianapolis, IN, USA)
over the past four breeding seasons are routinely infected with species
of the “water mold” genera Achlya and Saprolegnia, most commonly
with Saprolegnia ferax. For the last four years, we have collected S.
ferax isolates from the free water column and from A. texanum eggs for
genetic characterization using allozyme analysis. One electrotype oc-
curs at a significantly higher frequency on eggs. While allozyme profiles
do not characterize a unique infectious strain of S. ferax, there does ap-
pear to be an aggressive strain associated with 72% of egg mass infec-
tions. We are examining the usefulness of allozyme markers as a means
of detecting possible genetic structuring among populations of S. ferax
inhabiting the breeding pools of A. texanum. Poster
Butler University, Department of Biological Sciences, 4600 Sunset Ave,
Indianapolis, Indiana, 46208, USA

DOUHAN, GREG W.*1, OLSEN, MARY W.2, HERRELL, AMAN-
DA3, WONG, FRANK1 and ENTWISTLE, KATE4

Genetic diversity of Labyrinthula terrestris, a newly emergent plant
disease correlated with increased soil salinity, and newly discovered
Labyrinthulid organisms
Labyrinthula terrestris is a unique net slime mold that is the only de-
scribed terrestrial Labyrinthula species and is the causal agent of Rapid
Blight of turfgrass. The disease is primarily associated with elevated
salinity in irrigation water and soil and often results from deliberate and
sometimes mandated use of elevated salinity irrigation water, making it
a unique example of an emergent plant disease induced by human ac-
tivity. Previous research on a limited number of isolates found no vari-
ability in two rDNA loci. Therefore, our objective was to examine di-
versity in an expanded selection of isolates using AFLP, sequence

analysis of two rDNA loci (SSU & LSU-ITS), and pathogenicity tests.
In contrast to previous work, 18 unique genotypes were found out of a
total of 29 analyzed based on AFLP. Two putatively new non-patho-
genic Labyrinthulid species were also found based on SSU & LSU-ITS
analysis. Sequence variability was only found in a single pathogenic iso-
late that was isolated from the UK. The divergence based on AFLP and
sequence analysis suggests that this isolate is a distinct species but close-
ly related to the other L. terrrestris isolates examined. Our results sug-
gest that these organisms may be widely distributed, may have long
been associated with terrestrial plants, and that more Labyrinthulid or-
ganisms may emerge as new plant pathogens for major food crops in the
future as salinification of agricultural systems increases worldwide.
Poster
1University of California, Plant Pathology and Microbiology, Riverside,
CA, 92521, USA2The University of Arizona, Department of Plant Sci-
ences, Division of Plant Pathology and Microbiology, Tuscon, AZ,
85721, USA3The University of Arizona, Department of Plant Sciences,
Division of Plant Pathology and Microbiology, Tuscon, AZ, 8,
USA4The Turf Disease Centre, Hampshire, RG26 5 AG, England

DOWIE, NICHOLAS
Phylogeography of Rhizopogon salebrosus, an Obligate Mycobiont
of Pterospora andromedea, in the Rocky Mountains
Myco-heterotrophic plants are nonphotosynthetic plants that form a tri-
partite relationship with an autotrophic tree host and a mutualistic fun-
gus. While many myco-heterotrophic plants have been extensively ex-
amined, relatively few studies have investigated the biology of the
fungal symbiont in this tripartite relationship. In the present study, the
phylogeography of members or the Rhizopogon salebrosus species
complex, which are hypogeous ectomycorrhizal associates of the myco-
heterotrophic Pterospora andromedea, were investigated in the Rocky
Mountains. Pterospora andromedea was found to exclusively associate
with R. salebrosus. Limited nucleotide diversity and evidence for mi-
gration was observed. The data supported a north-south distribution of
genotypes with the Evans Mountains of northern Colorado forming a
potential barrier to gene flow. Although sampling was limited to Pinus
contorta and P. ponderosa forest types, autotrophic host association
may be a factor in the distribution of specific genotypes of R. salebro-
sus in association with P. andromedea. Poster
University of Wyoming, Botany, 1000 E. University Ave, Laramie,
Wyoming, 82070, United States

DUVAL, LISABETH* and CANTRELL, SHARON A.
Degradation of exopolymeric substances by the microbial commu-
nities from hypersaline microbial mats
Microbial mats are self sustained organo-sedimentary structures where
microbial communities position themselves according to nutrient avail-
ability creating a layered ecosystem. Fungi have been found to thrive in
these ecosystems but their ecologic role is still poorly known. One of the
possible roles of fungi in microbial mats is the degradation of the com-
plex exopolymeric substances (EPS) produced by the mat communities.
Samples were collected from two tropical hypersaline mat formations
and slurries of each layer were enriched with xanthan gum (model EPS).
EPS degradation was monitored for ten weeks from two culture types,
one with antibiotics (the fungal community) and the other without an-
tibiotics (full community). Monitoring was performed with the phenol-
sulfuric and the alcian blue assays. Enrichments from the younger mat
showed faster degradation against an EPS control than the more mature
mat formation. Enrichments without antibiotics showed faster degrada-
tion in both formations, which suggests that the degradation is a product
of a microbial consortium. DNA was extracted from the enrichment cul-
tures and the ITS and 16S regions were amplified for Terminal Restric-
tion Fragment Length Polymorphism (TRFLP) analysis and compared
to the natural microbial mat community. Preliminary data reveal a defi-
nite change through time in the microbial community in enrichment cul-
tures. This suggests community preference for the EPS consumption.
Isolates from the cultures have been sequenced including organisms as
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Hortaea werneckii, Pichia guilliermondi, Mycosphaerella sp., among
others. This research shows the ability of fungi to grow and degrade EPS
and provides an insight into their role inside microbial mats. Poster
Universidad del Turabo, Department of Biology, School of Science and
Technology, P.O. Box 3030, Gurabo, PR, 00778, Puerto Rico

EDWARDS, IVAN*1 and ZAK, DONALD2

Assembling the fungal community: dominant ecological process is
conditional on forest ecosystem type
Fungi form species-rich and phylogenetically diverse communities in
the soil of temperate forests and mediate key processes in cycling of car-
bon (C) and nitrogen (N) in soil. Although community composition may
affect the range and rate of C and N transformations, we have a poor un-
derstanding of the ecological processes that drive fungal community as-
sembly. We used molecular and phylogenetic approaches to survey fun-
gal communities in the forest floor and soil of three different mature
temperate upland hardwood forest types in replicated stands across the
landscape. Our results demonstrate that generally, most fungal species
had very patchy distributions. Vertical stratification between the two soil
horizons accounted for 20% of the variance in species distribution,
whereas forest type accounted for &lt;10%. However, phylogenetic lin-
eage analysis revealed that the three forest types harbored distinct com-
munities. Two forest types characterized by low pH soils and high lignin
litters showed the greatest species and lineage overlap, driven by ecto-
mycorrhizal Russula and Cortinarius spp. in the soil, and saprotrophic
Mycena and Collybia spp. in the forest floor. Moreover, in these forest
types, both the ectomycorrhizal and the saprotrophic agaricomycete
communities exhibited significant phylogenetic clustering at both the
landscape and the local scale, suggesting that ecological filtering is the
dominant process in community assembly. In contrast, the fungal com-
munities of a more mesic sugar-maple dominated forest type were more
phylogenetically diverse and showed no phylogenetic structure. Com-
munity assembly in this forest type may be driven more by stochastic
factors. Overall, our results indicate that the dominant ecological factors
driving fungal community assembly may be conditional on forest type,
and underscore the potential value of community phylogenetic ap-
proaches in microbial ecology. Oral
1University of Michigan, School of Natural Resources, 440 Church St.,
Ann Arbor, MI, 48109-1041, USA2University of Michigan, School of
Natural Resources, 440 Church St., Ann Arbor, 48109-1041, USA

FELL, JACK W. *1 and SCORZETTI, GLORIA2

Yeast communities in diverse habitats: from subtropical mangroves
to Antarctic Dry Valleys.
Yeast community structure was examined in four diverse environments:
1) highly productive sub-tropical waters of the Florida Everglades that
range from freshwater habitats dominated by sawgrass (Cladium ja-
maicense) to marine mangrove environments, 2) low productivity open
ocean waters of the Southern Ocean where water masses are defined by
narrow temperature and salinity ranges, 3) highly productive and cold
waters surrounding the Antarctic Peninsula, which is characterized by
bird and animal rookeries, ice sheets and ice burgs, 4) soils of the Dry
Valleys, Antarctica with soil moistures lower than 5% and summer tem-
perature swings from -15°C to 27°C. The three aquatic environments
were sampled with conventional plating methods, whereas the Dry Val-
ley soils were examined via cloning and molecular sequence analysis.
Yeast communities in the Everglades habitat are highly diverse, with as
many as 160 different species or genotypes, ~40% of which are unde-
scribed. Population densities of ascomycetous and basidiomycetous
yeasts range from 70 to1300 CFUL-1. Yeasts, filamentous fungi and
other microeukaryotes play an important role in the detrital food web
that helps sustain commercial fisheries in mangrove habitats throughout
the world. Other natural habitats, such as the open ocean deep sea and
the Antarctic Peninsula have populations of psychrophilic yeasts, which
are specifically adapted to these cold environments. In contrast to natu-
ral habitats, yeast communities in urban marine coastal regions include
indicators of pollution and terrestrial soil run-off (viz., Candida tropi-
calis, Trichosporon spp. etc). Dry Valley soils are particularly unique as

cloning experiments revealed a microbial-based food web that includes
plant and animal-associated fungi. Oral
1University of Miami, Rosenstiel School Marine and Atmospheric Sci-
ence (RSMAS), 4600 Rickenbacker Causeway, Key Biscayne, Fl,
33149, USA2University of Miami, Rosenstiel School Marine and At-
mospheric Science , 4600 Rickenbacker Causeway, Key Biscayne,
33149, USA

FERRER, ASTRID*1, MILLER, ANDREW N.2, SARMIENTO,
CAROLINA3 and SHEARER, CAROL, A1

Freshwater Ascomycota: A new lineage within the Pezizomycotina
from Costa Rica
During a survey of freshwater ascomycetes from Costa Rican streams at
La Selva, Barra del Colorado and Las Cruces National Park and from
lentic habitats in Caño Negro, we discovered five similar, new and un-
usual freshwater taxa from the lowland forests. These taxa were remi-
niscent of Luttrellia (Pezizomycotina, Halosphaeriales) based on the fol-
lowing morphological characteristics: globose to subglobose,
membranous, black, ostiolate ascomata; hyaline catenophyses; eight-
spored, unitunicate, asci; and hyaline, septate, thick-walled ascospores
surrounded by a gelatinous sheath. However, phylogenetic analyses of
the newly discovered taxa and the type species of Luttrellia using on
18S and 28S rDNA sequence data indicate these newly discovered taxa
do not have phylogenetic affinities with members of the Halosphariales,
but rather represent a new lineage within the Pezizomycotina. Luttrellia
species possess ascospores that are surrounded by a gelatinous sheath.
This type of ascospore modification is uncommon in the Halosphaeri-
aceae, and might be an important character for the delineation of this
new lineage. These new taxa will be described and illustrated and their
unique phylogenetic position will be discussed. Oral
1University of Illinois, Plant Biology, 265 Morill Hall, 505 South Good-
win Avenue, Urbana, IL, 61801, United States2University of Illinois,
Illinois Natural History Survey, 1816 South Oak Street, Champaign, IL,
61820, USA3Universidad de Los Andes, Departamento de Ciencias Bi-
ológicas, Cr. 1a No. 18A-10, Bogotá, Colombia

FOLTZ, MATTHEW*1, PALMER, JONATHAN2 and VOLK,
THOMAS1

Nobel Prize Winning Fungi: an educational poster for teaching
about Mycology
The Nobel Prizes are awarded annually “to those who, during the pre-
ceding year, shall have conferred the greatest benefit on mankind.” They
are regarded as the most prestigious awards of their kind. Several Nobel
prizes have been awarded for scientific work with fungi. In 1945, the
Nobel Prize for Physiology and Medicine was awarded to Sir Alexan-
der Fleming, Sir Ernest Boris Chain, and Lord Howard Walter Florey
for the discovery of penicillin from the mold Penicillium chrysogenum
(=P. notatum), and its curative effect on various infectious diseases.
George Wells Beadle and Edward Lawrie Tatum were awarded the
Nobel Prize in 1958 for their work on the one gene, one enzyme theory
using Neurospora crassa, an ascomycete known as the red bread mold.
More recently in 2001, the Nobel Prize was awarded to Leland H.
Hartwell, R. Timothy Hunt, and Paul M. Nurse for their work using Sac-
charomyces cerevisiae, baker’s yeast, to discover the key regulators of
the eukaryotic cell cycle. These revolutionary studies have helped to
pave the way for research in physiology, medicine, and cell biology.
Winning the Nobel Prize has helped draw attention to fungi as model or-
ganisms because they are eukaryotic and thus have more applicability to
human studies. In addition, they have small space requirements, haploid
nuclei (where usually phenotype=genotype), short life cycles, and many
other useful and unique characteristics. This poster demonstrates exam-
ples of how scientists can use fungi as valuable tools for research and
education. This poster was developed as an educational display for
classes in Mycology, Medical Mycology, Botany, and Food & Industri-
al Mycology and would be appropriate for teaching about the impor-
tance of fungi in a wide variety of classes. Poster
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1University of Wisconsin- La Crosse, Biology, 3005 Cowley Hall, La
Crosse, WI, 54601, USA2University of Wisconsin- Madison , Plant
Pathology, 3465 Microbial Sciences Building, Madison, WI, 53706,
USA

FRANK, JONATHAN*1, COFFAN, ROBERT2 and SOUTH-
WORTH, DARLENE1

Aquatic gilled mushrooms in the Rogue River in Oregon: a new
species of Psathyrella
Mushrooms with true gills have been observed fruiting underwater in
the clear, cold, flowing waters of the Rogue River in Oregon. Fruiting
bodies develop and mature in the main channel, constantly submerged,
near aquatic vegetation, fruiting over a period of 11 weeks. Morpholog-
ical characters place these specimens in Psathyrella (Basidiomycota), a
large genus of little brown mushrooms with 414 species in North Amer-
ica. DNA sequences of the ITS region and a portion of the 28S riboso-
mal DNA gene place this fungus in Psathyrella sensu stricto near P.
fontinalis, P. atomata, P. ramicola, P. brooksii and P. gracilis. Mor-
phological characters are consistent with DNA evidence. Psathyrella
aquatica forms long stipes and small diameter caps. Immature stages
have a thin veil that is soon lost; cystidia are ventricose with subacute
apices; gills lack pink gill edges. Based on molecular and morphologi-
cal evidence, we propose that the underwater mushrooms are a new
species, P. aquatica. These appear to be truly underwater mushrooms
and not mushrooms fruiting on wood recently washed into the river.
Substrates include water-logged wood, gravel, and the silty river bed.
Water constrains spore dispersal. Spores were observed as wedge-
shaped rafts released into a gas pocket under the cap. Underwater gills
and ballistospores indicate a recent adaptation to the stream environ-
ment. This particular river habitat combines the characteristics of spring-
fed flows, clear, cold, aerated water with woody debris in shallow depths
on a fine volcanic substrate. The presence of nitrogen-fixing cyanobac-
teria near fruiting body attachment sites suggests a source of nitrogen in
an otherwise clear stream. This observation adds to the biodiversity of
stream fungi that degrade woody substrates. Flowing rivers represent a
new habitat for gilled mushrooms. Poster
1Southern Oregon University, Department of Biology, 1250 Siskiyou
Blvd, Ashland, Oregon, 97520-5010, USA2Southern Oregon Universi-
ty, Environmental Studies, Ashland, OR, 97520, USA

FUJIMURA, KEI E. and EGGER, KEITH N.*
Effects of experimental warming on root-associated fungal commu-
nities in arctic tundra
We report on culture-independent and culture-dependent experiments to
examine the effects of experimental warming on root-associated fungal
communities in high arctic tundra at Alexandra Fiord, Nunavut, Cana-
da. Open-topped chambers were placed over vegetation to simulate the
effects of climate warming. For the culture-independent study, root-as-
sociated fungal communities inhabiting Salix arctica in experimentally-
warmed and ambient plots were assessed using terminal restriction frag-
ment length polymorphism (T-RFLP) analysis of nuclear-encoded
ribosomal RNA genes (rDNA). Lower genotype frequency and richness
were found on a site with dolomitic soils compared to sites with granitic
soils. Genotype frequency tended to be higher in warmed compared to
ambient plots for all sites, but site characteristics (e.g. pH, soil parent
materials) were the primary factors structuring the fungal community.
We also found an increase in the density of fungal genotypes on roots,
possibly associated with increased C allocation belowground. For the
culture-dependent study, we isolated fungi from Dryas integrifolia,
Salix arctica, Cassiope tetragona, and Saxifraga oppositifolia from the
same plots. DNA was extracted from cultures, and portions of the nu-
clear rDNA were amplified and digested with restriction endonucleases.
Cluster analysis of RFLP patterns was used to screen samples for DNA
sequencing, and representative rDNA sequences were used to infer phy-
logenetic affinities. Sequence analysis showed that culturable root-asso-
ciated fungi were mostly Ascomycota that fell into several groups: my-
corrhizal fungi with affinities to Rhizoscyphus ericae; dark septate
endophytes; putative root pathogens with affinities to the Doth-

ideomycetes; and a variety of other fungi showing affinities to members
of the Helotiales. Oral
University of Northern British Columbia, Ecosystem Science & Man-
agement Program, Prince George, BC, V2N 4Z9, Canada

FULGENZI, TARA D.*1, HENKEL, TERRY W.1, HALLING, ROY
E.2, SMITH, MATTHEW 3 and AIME, M.C.4
Boletaceae of the central Guiana Shield
In the western Guyana upland expanses of primary mixed rainforest of
arbuscular mycorrhizal (AM) tree species are juxtaposed with mon-
odominant forests of ectomycorrhizal (EM) Dicymbe corymbosa
(Fabaceae subfam. Caesalpinioideae). Remote sensing and ground re-
connaisance indicate that Dicymbe forests are regionally extensive and
are diversity hotspots for EM fungi in the central Guiana Shield. In the
Upper Potaro Basin of Guyana we are conducting a multi-year investi-
gation of EM and saprotrophic macrofungal diversity in Dicymbe
forests and the surrounding mixed forests, and their ecological signifi-
cance in these highly contrasting forest types. This work has uncovered
> 150 species of EM fungi associated with Dicymbe, doubling the num-
ber of EM fungi known from the lowland Neotropics. Ongoing taxo-
nomic work on the EM fungi indicates that >70% are species new to sci-
ence. Boletaceae are rich at the Upper Potaro site, numbering at least 20
morphospecies in eight genera (Austroboletus, Boletellus, Chalciporus,
Fistulinella, Phylloporus, Pulveroboletus, Tylopilus, Xerocomus). Most
of these are species new to science but several constitute major range
and host extensions for taxa previously described from Amazonia,
southeast Asia, or Central and North America. Taxonomic novelties in
the Boletaceae and their impact on generic concepts, as well as their
ecological roles and biogeographical implications, will be discussed.
Additionally, mycosociological and molecular data highlighting the
contributions of Boletaceae to the EM fungal community will be dis-
cussed. Oral
1Humboldt State University, Biological Sciences, Arcata, CA, 95521,
USA2New York Botanical Garden, Institute of Systematic Botany,
Bronx, NY, 10458, USA3Harvard University, Farlow Herbarium and
Department of Organismic and Evolutionary Biology, 22 Divinity Av-
enue, Cambridge, Massachusetts, 02138, USA4Louisiana State Univer-
sity, Department of Plant Pathology and Crop Physiology, Baton
Rouge, LA, 70803, USA

GALANTE, T.E.*1, HORTON, THOMAS R.2 and SWANEY, D.P.3
95% of Spores Fall Within 45 cm of the cap: A field and modeling
based study
Ectomycorrhizal fungi (EMF) utilize two vectors to expand into new lo-
cations: vegetative spread and spore dispersal. Under primary succes-
sion, the absence of networks leaves spores as the only possible inocu-
lation source. Buller suggested in 1909 that a single ephemeral fruiting
body can produce billions of spores, but not much is known about EMF
dispersal capabilities. Previous research states that most of these spores
fall directly under the cap, but the number of spores and distance dis-
persed remained unquantified. Through a field and modeling based ap-
proach, this study seeks to answer questions on how many spores are
produced over a given time and at what distance these spores dis-
perse.This research was conducted at the Oregon Dunes National Recre-
ation Area where primary successional seedling establishment is facili-
tated by the presence of ectomycorrhizal fungal (EM) spores. Spore
traps were placed around five individual sporocarps for each of the fol-
lowing six EM fungi to compare the amount and extent of dispersal for
each species: Inocybe lacera, Lactarius rufus, Suillus brevipes, S. to-
mentosus, Thelephora americana, and Laccaria laccata. Spore traps
were oriented along three transects radiating away from the sporocarp at
the following distances: 1-5 cm, 10-15 cm, 25-30 cm, 40-45 cm, and 55-
60 cm. Traps were collected after 24 hours and spores counted. Using
the exponential decay model, y=ae-bs , we estimate the dispersal distance
and rate of spore dispersal decay while exploring the effect of different
physical parameters such as sporocarp height, size, and weight, spore
size and shape, wind speed, and the direction of dispersal relative to the
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dominant wind direction. Results suggest that 95% of spores counted
fall within 7-45 cm of the sporocarp depending upon species and wind
direction. Oral
1SUNY College of Environmental Science and Forestry, Environmen-
tal Forest Biology, 458 Illick Hall, 1 Forestry Dr., Syracuse, NY, 13210,
United States2SUNY College of Environmental Science and Forestry,
Environmental Forest Biology, 350 Illick Hall, 1 Forestry Dr., Syracuse,
NY, 13210, United States3Cornell University, Ecology and Evolution-
ary Biology, Cornell, Ithaca, NY, United States

GANGE, ALAN
Fungal fruiting and climate change
Fungi are important agents of decomposition and nutrient cycling in
woodlands and many species with different life histories occur together
in this habitat. Using a data set consisting of over 60,000 individual
records of fruit body appearance, an analysis is presented of changes in
fruiting patterns in the UK over the last 60 y. Fruiting of 315 species has
changed dramatically over this time, with the length of the autumnal
fruiting season having doubled. Saprotrophic and mycorrhizal fungi
have responded differently; the former show extensions in their fruiting
season, while the latter do not. I suggest that this is because saprotrophs
are more affected by changes in temperature and rainfall, while mycor-
rhizal species are tied to their host’s phenology. Individualistic respons-
es are common, even within host-parasite associations, leading to the
suggestion that climate change will cause significant changes in fungal
activity, community structure and ecosystem processes in woodlands.
Oral
Royal Holloway, University of London, School of Biological Sciences,
Egham Hill, Egham, Surrey, TW20 0EX, UK

GARGAS, ANDREA*1, TREST, MARIE T.2, CHRISTENSEN,
MARTHA3 and BLEHERT, DAVID S.4
A new Geomyces species Associated with Bat White Nose Syn-
drome
Bat White Nose Syndrome (WNS) was first described from infected
bats near Albany, NY USA in 2007. Named for the delicate, powdery
conidia and hyphae often visible on muzzles, wings, and/or ears of in-
fected bats, WNS devastates hibernating bat populations, leading to up
to 90% mortality in a hibernaculum. WNS has since spread to New
Hampshire, Connecticut, Vermont, New Jersey, Massachusetts, Penn-
sylvania, West Virginia, and Virginia with estimates of hundreds of
thousands of bats killed. We have isolated and cultured the associated
psychrophilic fungus and causative agent of the White Nose Syndrome
cutaneous infection, a new species of Geomyces (Ascomycota, Helo-
tiales). Oral
1Symbiology LLC, Middleton, WI, 53562, USA2University of Wiscon-
sin Madison, Department of Botany, Birge Hall, 430 Lincoln Drive,
Madison, Wisconsin, 53706-1381, USA3Madison, WI, 53711,
USA4USGS - National Wildlife Health Center, 6006 Schroeder Rd,
Madison, WI, 53711, USA

GAZIS, ROMINA* and CHAVERRI, PRISCILA
Differences in the fungal endophytic community of Hevea brasilien-
sis under different forest managements
Fungal endophyte species assemblage inhabiting Hevea brasiliensis in
the wild and in plantations was determined using morphological and
molecular methods. Phylogenies were reconstructed using ITS and LSU
nuclear ribosomal DNA, and tef1 regions. One wild and two managed
populations were selected for the study: one wild population located in
Tambopata (Peru), one plantation located in Iberia (Peru), and another
plantation located in Buea (Cameroon). Fungal endophytes were isolat-
ed from living sapwood and asymptomatic leaves. Data was partitioned
according to their geographic origin and plant part. Diversity and simi-
larity indices were calculated and compared for each location, site with-
in locations, and plant parts. Differences in the endophyte community
composition were found especially between the sites located in Peru and
the site located in Cameroon, even under the same forest management.
Tambopata (wild) population was found to be dominated by: Pestalo-

tiopsis, Trichoderma, and Penicillium; Iberia (plantation) population
was found to be dominated by Pestalotiopsis, Trichoderma, and Pae-
cilomyces; and Buea (plantation) population was found to be dominated
by Colletotrichum and Guignardia. The ultimate goal of this study was
to detect and identify which culturable fungal endophyte species or
strains are only present in the host’s natural habitat and due to their hor-
izontal transmission, might have lost their association with the host dur-
ing the crop’s distribution expansion. Oral
University of Maryland, Department of Plant Sciences and Landscape
Architecture, 2112 Plant Sciences Building, University of Maryland,
College Park, MD, 20742, USA

GEML, JÓZSEF1, LAURSEN, GARY A.1, TIMLING, INA2, MC-
FARLAND, JACK M.1, BOOTH, MICHAEL G.3, LENNON,
NIALL4, NUSBAUM, H. CHAD4 and TAYLOR, D. LEE*1

Molecular phylogenetic biodiversity assessment of arctic and bore-
al ectomycorrhizal Lactarius Pers. (Russulales; Basidiomycota) in
Alaska, based on soil and sporocarp DNA
Despite the critical roles fungi play in the functioning of ecosystems, es-
pecially as symbionts of plants and recyclers of organic matter, their bio-
diversity is poorly known in high-latitude regions. In this paper, we dis-
cuss the molecular diversity of one of the most diverse and abundant
groups of ectomycorrhizal fungi: the genus Lactarius Pers. We analyzed
ITS rDNA sequences from both curated sporocarp collections and soil
PCR clone libraries sampled in the arctic tundra and boreal forests of
Alaska. Our genetic diversity assessment, based on various phylogenet-
ic methods and operational taxonomic unit (OTU) delimitations, sug-
gests that the genus Lactarius is diverse in Alaska, with at least 43 pu-
tative phylogroups, and 24 and 38 distinct OTUs based on 95% and
97% ITS sequence similarity, respectively. Some OTUs were identified
to known species, while others were novel, previously unsequenced
groups. Non-asymptotic species accumulation curves, the disparity be-
tween observed and estimated richness, and the high number of single-
ton OTUs indicated that many Lactarius species remain to be found and
identified in Alaska. Many Lactarius taxa show strong habitat prefer-
ence to one of the three major vegetation types in the sampled regions
(arctic tundra, black spruce forests, and mixed birch-aspen-white spruce
forests), as supported by statistical tests of UniFrac distances and prin-
cipal coordinates analyses (PCoA). Together, our data robustly demon-
strate great diversity and non-random ecological partitioning in an im-
portant boreal ectomycorrhizal genus within a relatively small
geographic region. The observed diversity of Lactarius was much high-
er in either type of boreal forest than in the arctic tundra, supporting the
widely recognized pattern of decreasing species richness with increas-
ing latitude. Oral
1University of Alaska Fairbanks, Institute of Arctic Biology, 311 Irving
I, 902 N Koyukuk Drive, PO Box 757000, Fairbanks, AK, 99775-7000,
USA2University of Alaska Fairbanks, Department of Biology and
Wildlife, 211 Irving 1, Fairbanks, AK, 99775, USA3Principia College,
Department of Biology and Natural Resources, Elsah, IL, 62028,
USA4Broad Institute of MIT and Harvard, Sequence and Analysis Pro-
gram, Cambridge, MA, 02141, USA

GONZALEZ, MARIA C*1 and HANLIN, RICHARD2

A checklist of Ascomycota from Mexico
Mexico, with a land surface area of 1.97 M sq. km., has a topography
that varies from high plains in the north, to tall volcanic mountains in the
south-central region, to lowlands in the south, as well as extensive coast-
lines. Southern Mexico is the area where the temperate climate of North
America unites with the tropical climate of Central and South America,
resulting in a highly diverse country (the fourth most megadiverse coun-
try of the world) with 131 ecoregions (75 terrestrial and 56 marine) that
supports an abundant biota, including ascomycetes. The mycological lit-
erature was reviewed for records of ascomycetes from Mexico, which
yielded 1,598 species plus 31 varieties/forms, for a total of 1,629 identi-
fied taxa of ascomycetes known from the country. Of the 1,629 taxa,
only 54 are from aquatic environments (47 marine and 7 freshwater
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species). Approximately 33% of genera and 38% of the species are lich-
enized. The anamorphic ascomycetes were not included in this compi-
lation. Taxonomically, these ascomycetes are arranged in 452 genera in
48 orders (+ incertae sedis) and 133 familes (+ incertae sedis). The Xy-
lariales is the best studied group. With regard to geographical distribu-
tion, the most explored areas in the country are the States of Veracruz,
Mexico, Oaxaca and the State of Chiapas, located in the central-south-
east region of the country. The complete inventory of Ascomycota from
Mexico is available online at http://naturalhistory.uga.edu/~GMNH/
Mycoherb_Site/cklists/cklist.htm. Information on the distribution, clas-
sification and references are provided for each species in the list. Poster
1Universidad Nacional Autonoma de Mexico, Instituto de Biologia, De-
partamento de Botanica, Apartado Postal 70-233, Mexico, DF, 04510,
Mexico2University of Georgia, University of Georgia Museum of Nat-
ural History Annex , 4435 Atlanta Highway, Bogart, Georgia, 30622,
USA

GRYGANSKYI, ANDRII*1, HUMBER, RICHARD A.2 and VIL-
GALYS, RYTAS1

LSU rDNA phylogeny for the subphylum Entomophthoromycotina
insertae sedis
The recently elevated subdivision Entomophthoromycotina (D.S. Hib-
bett et al. 2007) includes zygomycetous parasites of many diverse
arthropod hosts and saprotrophs. Species in this group are of special in-
terest as biological control agents for economically important insect
pests. Over 300 described species are known, however, the actual num-
ber of species belonging to this group is likely to be much greater. In this
study we present ongoing research to resolve phylogenetic relationships
within the order Entomophthorales and other zygomycetous fungi. Pre-
liminary analyses of LSU rDNA showed consistent placement for 30
entomophthoralean taxa into 2 clades: the genus Basidiobolus and the
remaining taxa. Basidiobolus isolates form their own group. The genus
Conidiobolus appears polyphyletic and forms three distinctive groups.
One group contains C. coronatus, C. lamprauges and C. osmodus and is
separate from the “core” Entomophthorales and is possibly more close-
ly related to the Basidiobolus clade. Other Conidiobolus species are dis-
tributed among the “entomopathogenic part” of Entomophthoromycoti-
na. Thus, the genus Conidiobolus may need a thorough revision. “Core”
Entomophthorales form several distinct clades; however, many species
have weakly supported placement. It is possible that this is due to poor-
ly defined species boundaries, particularly in for genera Pandora, Erynia
and Entomophthora. Analyses of additional specimens and loci should
be combined with the re-examination of morphological characters to
help resolve these inconsistencies. Poster
1Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708,
USA2USDA-ARS Biological Integrated Pest Management Research
Unit, Robert W. Holley Center for Agriculture and Health, Tower Road,
Ithaca,, NY, 14853, USA

GUNDE-CIMERMAN, NINA* and ZALAR, POLONA
Extremotolerant indigenous mycobiota in Arctic subglacial ice
Ice is an excellent matrix for long term preservation of microorganisms
and also an extreme habitat for active microbial life. During freezing and
binding of water in ice crystals ions are expelled in the remaining liquid
water veins. These veins and liquid water at the base of polythermal gla-
ciers provide still poorly understood and explored habitats for microbial
life. Preventing the osmotic stress by media with lowered water activity
and low incubation temperatures, we were the first to isolate surprising-
ly high number of fungi from melted subglacial ice of four different
polythermal glaciers (Spitzbergen, Norway). Isolates were identified
based on morphology, secondary metabolite profiles and molecular
data. The majority of fungi were basidiomycetous yeasts, with Crypto-
coccus liquefaciens as the dominant species. Representatives of the
genus Cladosporium and the ubiquitous, pleomorphic, halotolerant Au-
reobasidium pullulans were found particularly in ice containing precip-
itated gypsum crystals. The sediment-rich subglacial ice contained a
very high occurrence and diversity of filamentous Penicillium spp., with

P. crustosum as the dominant species. Multilocus analyses showed that
most Arctic fungal isolates form distinct genotypes, which were later de-
scribed as species or subspecies. Subglacial environments constitute a
unique ecosystem, since they enable on the geological scale occasional
enrichment of the most robust species, able to tolerate a broad range of
temperatures and water activities. It seems that the dominant fungi are
freeze-thaw resistant, halotolerant, relatively small-sized and have the
ability to utilize a wide range of carbon and nitrogen sources. Glacier
may represent a significant reservoir of so far overlooked biological ac-
tivity with the potential to influence glacial melt-water composition, re-
lease of nitrogen and carbon in the polar environment and seeding of
oceans with microbial life. Oral
University of Ljubljana, Biotechnical faculty, Biology, vecna pot 111,
Ljubljana, 1000, Slovenia

HALLEN-ADAMS, HEATHER E*1, CAVINDER, BRAD L2 and
TRAIL, FRANCES3

Calcium channels MID1 and CCH1 are required for ascospore dis-
charge in Gibberella zeae
The majority of ascomycetes forcibly discharge their ascospores, and
yet the mechanism of discharge is not well understood. We are studying
two calcium channels, MID1 and CCH1, involved in ascospore dis-
charge in the filamentous fungus Gibberella zeae (anamorph Fusarium
graminearum). In G. zeae, cch1Δ mutants were observed to have slow-
er vegetative growth rates, abnormal sexual and ascospore development,
and reduced ascospore discharge as compared to wild type (Hallen and
Trail 2008). The mid1Δ mutants grew slightly slower, discharged as-
cospores at a slightly higher level, and developed abnormal ascospores
with much greater frequency than the cch1Δ mutants. Complementation
of the mid1Δ mutants with wild type MID1 sequence restored wild type
characteristics. mid1Δcch1Δ double mutants were also characterized
and compared to the characteristics of the single mutants. Complete
functional analysis of both genes and their effects on ascus function is
presented. Poster
1Michigan State University, Department of Plant Biology & DOE Plant
Research Laboratory, 166 Plant Biology Laboratories, East Lansing,
MI, 48824-1312, USA2Michigan State University, Genetics Graduate
Program, 166 Plant Biology Laboratories, East Lansing, MI, 48824-
1312, USA3Michigan State University, Department of Plant Biology &
Department of Plant Pathology, 166 Plant Biology Laboratories, East
Lansing, MI, 48824-1312, USA

HALLEN-ADAMS, HEATHER E*1, LUO, HONG2 and WALTON,
JONATHAN3

Amanitins, phalloidins and prolyl-oligopeptidases: POP goes the
toxin
The lethal octapeptide amatoxins, and heptapeptide phallotoxins, of
Amanita, Galerina, Lepiota and Conocybe are synthesized on ribo-
somes as 35 or 34-amino acid proproteins. The toxin proproteins have
conserved Pro residues, one within the mature toxins and one flanking
at the N-terminus. Based on this, we hypothesized that a Pro-specific
peptidase catalyzes the initial processing of the proproteins. We have
purified the processing peptidase from the phallotoxin-producing mush-
room Conocbye albipes, cloned the gene, and shown that it is a prolyl
oligopeptidase (POP) (EC 3.4.21.26). The POP enzyme of C. albipes
cleaves a phalloidin precursor efficiently in a nonprocessive manner (in-
dicated by transient accumulation of the N-terminal intermediate), but
does not cleave an amanitin precursor efficiently. Prolyl-oligopeptidas-
es (POPs) cleave small peptides following proline residues. POPs are
common in much of eukaryotic life, including animals, plants and ba-
sidiomycete fungi; oddly, genes with homology to POP genes appear to
be lacking in the Ascomycota. Toxin producing species of Amanita
(section Phalloideae) have two POP genes, one of which is present only
in toxin producing species and one of which is found throughout the
genus (based on Southern blot analyses). This suggests that the Amani-
ta toxins might be processed by a special, dedicated POP distinct from
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the housekeeping POP. Galerina marginata, which makes amatoxins,
also has two POP genes, but other basidiomycetes have only one. Oral
1Michigan State University, Department of Plant Biology & DOE Plant
Research Laboratory, 166 Plant Biology Laboratories, East Lansing,
MI, 48824-1312, USA2Michigan State University, DOE Plant Research
Laboratory, 106 Plant Biology Laboratories, East Lansing, MI, 48824-
1312, USA3Michigan State University, DOE Plant Research Laborato-
ry & Department of Plant Biology, 106 Plant Biology Laboratories, East
Lansing, MI, 48824-1312, USA

HAMILTON, C.E.*1, DOWLING, T.E.1 and FAETH, S.H.2
Endophyte hybrid status alters host response to moisture and nu-
trient treatments
Previous field research suggests infection of plants by hybrid fungal en-
dophytes determines host success in stressful environments. Principal
component analysis indicated hybrid fungal endophytes were more fre-
quently associated with lower soil moisture and lower soil nutrients. We
tested the effects of endophyte hybridization on host response to vari-
able soil moisture and nutrient levels. In a greenhouse experiment hosts
of different infection status (hybrid or nonhybrid) were exposed to low
and high nutrient and moisture treatments. Total biomass production
and plant allocation to root versus shoot biomass was significantly dif-
ferent in response to treatments and host infection status. Hybrid plants
regardless of treatments, survived significantly better than nonhybrid in-
fected plants. These results indicate infection status alters host response
to stress and may alter host response to unique, habitat-dependent pres-
sures. Oral
1Arizona State University, School of Life Sciences, P.O. Box 874601,
Tempe, Arizona, 85287, USA2University of North Carolina at Greens-
boro, Biology, PO Box 26170, Greensboro, NC, 27402, USA

HARROWER, EMMA*1 and MONCALVO, JEAN-MARC2

Barcode Identification Numbers for Environmental Sequences: A
case study using Cortinarius
Rising interest in the ecology of mycorrhizal fungi has increased the
number of unidentified mycorrhizal fungal species entered into Gen-
Bank. As of yet, there is no standard on how these sequences should be
described. It has been proposed that sequences entered into GenBank be
given a barcode identification number (BIN) based on their similarity to
other sequences in GenBank. The genus Cortinarius is a good candidate
for the use of a molecular based taxonomy because they are diverse,
abundant both above and below ground and are difficult to identify. To
create a molecular based taxonomy for the genus, 2463 Cortinarius ITS
sequences were obtained from GenBank, the Duke Forest Mycological
Observatory, and the Royal Ontario Museum. Thirty-three percent of
these sequences are unidentified. Sequencher and DOTUR were used to
cluster the sequences based on 96%, 97%, 98% and 99% similarity. We
compared the efficacy of using these programs to identify monophylet-
ic groups as well as the effect of changing the cut-off value. A public on-
line database is under construction where users can retrieve ecological
and geographic data associated with each BIN. This type of analysis will
create a standard nomenclature for environmental sequences entered
into GenBank and will enable an easy comparison between studies
using environmental sampling. It will also serve as a tool for taxono-
mists and will improve ambiguous Genbank entries by facilitating
recognition of unnamed and misidentified sequences and cryptic
species. Oral
1University of Toronto, Ecology and Evolutionary Biology, 25 Will-
cocks Street, Toronto, Ontario, M5S 3B2, Canada2Royal Ontario Mu-
seum, Department of Natural History, 100 Queen\’s Park, Toronto, ON,
M5S 2C6, Canada

HASSELQUIST, NILES*1, DOUHAN, GREG W.2 and ALLEN,
MIKE1

Combining Molecular Techniques and Stable Isotopes to Deter-
mine the Ecological Role of Boletaceae Sporocarps in a Seasonally
Dry Tropical Forest

Despite their prominent role for tree growth, studies on ectomycorrhizal
(EM) fungi have focused almost exclusively on temperature and boreal
ecosystems. We used both molecular techniques and stable isotopes to
better understand the ecological role (mycorrhizal versus saprotrophic)
of putative EM sporocarps in a hyper-diverse, seasonally dry tropical
forest. In general, most sporocarps exhibited Xerocomoid morphology.
Based on sequences from the internal transcribed space (ITS) region, we
identified five taxa apparently new to the sequence database (four Xero-
comus spp. and one Boletaceae sp.). We also identified seven putative
EM fungal taxa colonizing plant roots. The majority of EM fungal taxa
colonizing plant roots belonged to the phylum Ascomycota. We found
no similarities when comparing sequences from Boletaceae sporocarps
to sequences of EM taxa colonizing plant roots. Xerocomus sporocarps
were significantly enriched in 15N and depleted in 13C compared to co-
occurring saprotrophic fungi, suggesting a mycorrhizal status for the Xe-
rocomus species. Results from this study demonstrate EM functioning
in a seasonally dry tropical forest on the Northern Yucatan Peninsula,
Mexico. Poster
1University of California Riverside, Center for Conservation Biology,
Riverside , CA, 92521, USA2University of California Riverside, Plant
Pathology and Microbiology, Riverside, CA, 92521, USA

HAWKINS, ASHLEY* and HENKEL, TERRY W.
Native fungal pathogens may facilitate persistence of Douglas fir in
late-seral Abies concolor/Pseudotsuga menziesii forests of Northern
California
In native forests fungal and other biotic pathogens can accelerate tree de-
cline and turnover rates, increase stand structural heterogeneity, and
alter tree community composition. In northern California, white fir
(Abies concolor) and Douglas fir (Pseudotsuga menziesii) are co-occur-
ring coniferous canopy tree species that exhibit different degrees of
shade tolerance and regenerative abilities following disturbance. In the
absence of fire, the shade-tolerant A. concolor will eventually succeed
the shade-intolerant P. menziesii. Initial field observations in the Six
Rivers National Forest suggested that in late-seral stands of A. concol-
or/P. menziesii tree decline and mortality was accelerated in A. concol-
or. In this study, we asked whether native forest pathogens are having
disproportional impacts on A. concolor. Biotic and abiotic agents of dis-
turbance were sampled in late-seral A. concolor/P. menziesii stands in
northwestern California to assess their roles in tree mortality, gap for-
mation, and regeneration. In three study sites ranging from 4-10 ha we
sampled relative abundances and size class distributions of A. concolor
and P. menziesii, determined presence and impacts of pathogens includ-
ing root, butt, and stem rot fungi and dwarf mistletoes, and estimated
agents of mortality in dead trees. Canopy gaps occurring in the sites,
along with an equivalent area of closed-canopy forest, were sampled for
mode of death of the gapmaker trees and seedling/sapling regeneration
of A. concolor and P. menziesii. Root rot fungi including Armillaria spp.
and Inonotus dryadeus, in combination with windthrow, accounted for
a significantly higher mortality and gap formation in A. concolor rela-
tive to P. menziesii. While both A. concolor and P. menziesii regenerat-
ed well in canopy gaps, under closed canopy A. concolor regenerated
more than P. menziesii. The implications of selective mortality of A.
concolor in these forests and resulting impacts on succession will be dis-
cussed. Oral
Humboldt State University, Biological Sciences, Arcata, CA, 95521,
USA

HEALY, ROSANNE*, KUMAR, T.K. ARUN and MCLAUGHLIN,
DAVID J.
Phylogenetic implications of septal pore ultrastructure in the basal
Ascomycete Neolecta irregularis
Molecular evidence from multiple genes place Neolecta in the Taphri-
nomycotina, a diverse assemblage of fungi that are basal to the Pezi-
zomycotina and Saccharomycotina. Neolecta is remarkable because it is
the only member of the Taphrinomycotina to produce a macroscopic
fruiting body. Like Taphrina, it produces asci in a hymenium. These are
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the only two genera in the basal ascomycetes to have this derived char-
acter. As such, it is of great interest to know if the ascus and/or fruiting
bodies of Neolecta and of the Pezizomycotina possess shared derived
characters, or if these characters in Neolecta were independently de-
rived. Septal pore ultrastructure, particularly in ascogenous and ascal
septa, appear to be congruent with molecular phylogenies at family or
higher levels. Our initial data indicate that the septal pores of mature Ne-
olecta hyphae are uniperforate, and often partially or completely
plugged with osmiophilic material. The appearance of this material in
septal pores of interior filmentous hyphae of the ascocarp is similar to
that of hymenial septal pores. The septal pore plugs of ascogenous and
ascal hyphae are osmiophilic, span the pore, are inflated on either side
of the pore (dumbbell-shaped), the surface of the plugs have a reticulate
pattern, and the plugs are membrane bound. This pattern is unlike any
of the various septal pore plugs reported in the Pezizomycotina. Crys-
talline bodies were observed in the pores with no accompanying osmio-
philic plug material, as well as in the core of pore plugs of the interior
filamentous hyphae. Crystalline bodies were not observed in our initial
studies of ascogenous or ascal hyphal pores. Poster
University of Minnesota, Department of Plant Biology, 250 Biological
Sciences Center, 1445 Gortner Ave., St. Paul, MN, 55108, USA

HEMENWAY, JOSHUA* and MILLER, STEVEN L.
The phylogeography of a cryptic ectomyorrhizal species complex
(Russula brevipes) in western North America
Russula brevipes is one of the most widely dispersed and abundant late
successional ectomycorrhizal fungi in western North America. Previous
research has identified an intriguing complex of species and lineages
centered around R. brevipes. Unfortunately the degree of reproductive
isolation and geographic relationship among these lineages is unknown.
Through a combination of phylogenetic, population genetic, and coales-
cent analysis of multi-locus sequence data the present study infers pos-
sible mechanisms responsible for the development of genetic lineages
and their current distribution in western North America. Phylogenetic
analysis identified the presence of multiple sympatrically distributed
clades. These clades may represent cryptic phylogenetic species. The
coalescent genealogy suggests a dynamic pattern of recent divergence
for some lineages and more ancestral for others. Coalescent analysis and
diversity estimates identify the Pacific coast as a likely ancestral loca-
tion. The most parsimonious explanation involves the isolation of R.
brevipes lineages in glacial refugia during the Pleistocene followed by
rapid post glacial expansion into the current distribution. These findings
suggest the importance of Pleistocene glacial cycles in the development
of genetic structure and formation of reproductive barriers for ectomyc-
orrhizal fungi. Poster
University of Wyoming, Department of Botany, 3165, 1000 E. Univer-
sity Ave, Laramie, WY, 82071, USA

HERRERA, JOSE*1, KHIDIR, HANA1 and PORRAS-ALFARO, AN-
DREA2

Fungal endophytes as coprophiles?
Several studies have characterized the fungal endophyte communities
within a variety of plants and have concluded that this group of sym-
bionts has multiple evolutionary and ecological functions within their
plant hosts. Grasses, in particular, have been shown to harbor a large and
diverse fungal load in their roots. Many of members these Root Associ-
ated Fungal (RAF) communities have been isolated from unrelated sub-
strates and are otherwise known to fill alternate ecological niches. For
example, recent evidence has disclosed that RAF communities within
Bouteloua gracilis (blue grama), a native North American range grass,
include many sequences belonging to fungi that have been previously
ascribed as coprophilic. Using traditional (media-based) and molecular
techniques (using ITS) we sought to determine if dung plays a role in the
life cycle, or serves as a mechanism for dispersal of RAF endophytes.
We assessed the microfungal communities within dung samples of na-
tive and non-native herbivores from Sevilleta National Wildlife Refuge,
NM and Wind Cave National Park, SD. Molecular data from Black-
tailed prairie dog (Cynomys ludovicianus), domestic cows (Bos taurus),

and bison (Bison bison) included fungal sequences related to Cam-
panella sp., Tetrapygros sp., Preussia sp., Thelebolus sp., Ascobolus sp.,
and various anaerobic fungi. Some of the Agaricales sequences also
were commonly present as RAF within the roots of co-occurring forage
grasses, including B. gracilis. The ecological and evolutionary signifi-
cance of these fungi will be discussed. Oral
1Truman State University, Biology, 100 E. Normal, Kirksville, MO,
63501, U.S.A.2The University of New Mexico, Biolgy, 167A Castetter
Hall , Albuquerque, NM, 87131 , U.S.A.

HERSH, MICHELLE*1, VILGALYS, RYTAS2 and CLARK,
JAMES S.3
Fungal symbionts of tree seedlings and the Janzen-Connell hy-
pothesis
Plant community ecologists frequently use the Janzen-Connell hypoth-
esis to explain high levels of tree diversity. This hypothesis posits that
host-specific natural enemies control populations of tree seedlings, and
that these enemies occur more frequently when seedling densities are
high, seedlings are close to conspecific adults, or both. We explore this
hypothesis using a dataset of symbiotic fungi collected from dead and
living seedlings of six temperate tree species in a North Carolina mixed
hardwood forest. Many of the fungi collected are capable of multiple
lifestyles; we focus on fungi with the most potential to act as pathogens.
We employ a hierarchical Bayesian model of fungal impacts on seedling
survival, involving a model selection framework (reversible jump
Markov Chain Monte Carlo) that allows us to evaluate how combina-
tions of fungal symbionts affect survival without assuming that these ef-
fects are additive. We find that although most common fungal sym-
bionts can be isolated from multiple hosts, their effects on survival are
not equal. Three fungi tested have negative impacts on the survival of
certain hosts and no impacts on others; others have minimal impacts on
all hosts. In two hosts, negative impacts of the tested fungi on seedling
survival only become apparent when two of the tested fungi are found
in combination in a single host individual. We address these results in
the context of the Janzen-Connell hypothesis, but also consider other
ways in which these multihost fungi may impact plant diversity. We also
discuss how this modeling framework can enhance understanding of the
ecological functions of symbiotic fungi capable of multiple lifestyles.
Oral
1Duke University, University Program in Ecology, Box 90338, Durham,
NC, 27708, USA2Duke University, Department of Biology, 139 Bio-
logical Sciences Building, PO Box 90338, Durham, North Carolina,
27708, USA3Duke University, Nicholas School of the Environment,
Box 90328, Durham, NC, 27708, USA

HILL, LEE T.* and KENNEDY, PETER
Ectomycorrhizal Assemblages Associated with Alnus rubra: Effects
of Geographic Location and Host Age
Deciduous forests in the Pacific Northwest, USA are often dominated
by trees in the genus Alnus, particularly A. rubra. Pure culture syntheses
and morphological characterizations of A. rubra ecotmycorrhizal (EM)
root tips have suggested that Alnus-EM associations involve few fungal
species compared to other hosts. While morphotyping has been fairly
extensive, the EM assemblages associated with A. rubra have yet to be
characterized with molecular techniques. To address this gap, we sam-
pled EM root tips from four A. rubra sites in Oregon varying in geo-
graphic location and host age. The EM tips were identified using se-
quence based analysis of the ITS gene region. We encountered 21 EM
species associated with A. rubra across all four sites. The dominant were
two Thelephoroid species, followed by Lactarius cf. occidentalis, Alni-
cola cf. melinoides, and Alpova diplophloeus. EM assemblages were
more diverse in at the older sites and host age appeared to play a more
important structuring role than geographic location. This pattern con-
trasts with the geographic structuring of A. rubra-associated Frankia as-
semblages present at the same sites. Taken together, these results may
help in use of both EM fungi and Frankia in Alnus forest management.
Poster
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Lewis & Clark College, Department of Biology, 0615 SW Palatine Hill
Rd, Portland, OR, 97219, USA

HIROOKA, YUURI*1, ROSSMAN, AMY Y.2 and CHAVERRI,
PRISCILA3

Systematics of the genus Nectria based on a six-gene phylogeny
The genus Nectria is characterized by red, fleshy, warted perithecia that
become cupulate when dry, and sporodochial conidiomata in Tubercu-
laria and pycnidial anamorphs in Gyrostroma and Zythiostroma. Nec-
tria is the type of the family Nectriaceae currently considered to include
21 genera and at least 200 species, many of which are plant pathogens,
especially on hardwood tress. To understand the phylogeny of Nectria
and determine if Nectria species with Gyrostroma and Zythiostroma
anamorphs are congeneric with those having a Tubercularia anamorph,
we have examined specimens and cultures of Nectria from around the
world. In addition, we constructed phylogenies based on sequences
from six genes (ITS, LSU, ß-tubulin, TEF, ACT, RPB1). Based on these
results Nectria is paraphyletic with two major clades: (1) species with
Tubercularia anamorphs, including the type species Nectria cinnabari-
na; and (2) species with Gyrostroma and Zythiostroma anamorphs. Nec-
tria cinnabarina was determined to comprise at least four phylogenetic
lineages. Nectria xanthoxyli in the Gyrostroma clade is represented by
two distinct lineages as are N. cucurbitula and N. aquifolii. New species
in each clade were discovered. This study concludes that Nectria s. str.
is restricted to N. cinnabarina and species having a Tubercularia
anamorph. For species having pycnidial anamorphs (Gyrostroma,
Zythiostroma), the next available generic name is Pleonectria. Oral
1United States Department of Agriculture, Agricultural Research Serv-
ice, Systematic Mycology & Microbiology Laboratory, Rm. 330,
B011A, 10300 Baltimore Ave., Beltsville, MD, 20705, USA2United
States Department of Agriculture, Agricultural Research Service, Sys-
tematic Mycology and Microbiology Laboratory, 10300 Baltimore
Ave., Bldg. 011A, Beltsville, MD, 20705, USA3University of Mary-
land, Department of Plant Sciences and Landscape Architecture, 2112
Plant Sciences Building, University of Maryland, College Park, MD,
20742, USA

HOBBIE, ERIK A.
Linking Ectomycorrhizal Species Composition to Belowground
Function and Exploration Types
Mycologists have devoted considerable effort to mapping species com-
position of ectomycorrhizal communities using newly available genetic
techniques but how this newly discovered diversity relates to function
has been understudied. The functional attribute of how ectomycorrhizal
fungi explore the soil (termed exploration type) is probably conserved
within taxa and may provide a useful framework by which to relate di-
versity to functionality. Analyses of carbon and nitrogen isotopic ratios
in sporocarps bodies are proving to be a useful integrator of functional
information about the role of different taxa in carbon and nitrogen cy-
cling, the extent of hyphal development, and where in the soil profile
specific taxa operate. In the Arctic, the low level of nutrient availability
should favor exploration types evolved for transport of patchily distrib-
uted resources through hydrophobic rhizomorphs, such as long-distance
(e.g., Leccinum ), medium-distance mat (e.g., Hydnellum), and medium-
distance fringe (e.g., Cortinarius) exploration types. These types in gen-
eral require higher hyphal biomass. In contrast, exploration types with
hydrophilic mycorrhizae, such as medium-distance smooth (e.g.,
Amanita), short-distance (e.g., Inocybe), and contact (e.g., Hygropho-
rus) exploration types should be at a competitive disadvantage since
they rely on labile, mobile forms of nitrogen and generally have poor en-
zymatic capabilities to access other nitrogen forms. Here, we compared
isotopic patterns and compositional data for ectomycorrhizal fungi from
Greenland, northern Sweden, and Alaska in arctic and subarctic envi-
ronments. Lower productivity environments appeared to support a
lower proportion of high biomass exploration types, although high bio-
mass exploration types dominate arctic environments. Nitrogen isotope
patterns corresponded to exploration type, with long-distance and medi-
um-distance fringe higher in 15N than short-distance, medium-distance

smooth, and contact exploration types. Medium-distance mat types were
underrepresented relative to more temperate systems, presumably be-
cause of the limited contribution of fungi inhabiting the mineral soil in
permafrost regions. Oral
University of New Hampshire, Complex Systems Research Center,
Morse Hall, Durham, NH, 03824, USA

HOFFMANN, KERSTIN*1, ECKART, MARTIN1, FLIEGEROVÁ,
KATERINA 2, PAPP, TAMÁS 3, VÁGVÖLGYI, CSABA 3 and
VOIGT, KERSTIN1

Sneaking up on fungal evolution: Insights in current concepts of
phylogenetic relationships of basal fungi
Basal fungi encompass a vast variety of terrestric (aplanosporic) and
aquatic (zoosporic) fungi. The traditional phyla Zygomycota and
Chytridiomycota are now considered polyphyletic and were splitted in
the phyla Chytridio-, Blastocladio- and Neocallimastigomycota (com-
prising the planosporic fungi), and the subphyla Mucoro-, Entomoph-
thoro-, Kickello- and Zoopagomycotina, as well as the trichomycete or-
ders Eccrinales and Asellariales (representing the terrestric fungi).
Solving their phylogenetic relationships has become a challenge within
recent years. Nevertheless, reliable classification of fungal organisms is
an indispensable prerequisite for deep-level phylogeny. Within current
subphyla and orders there exist still some genera of polyphyletic origin
annihilating the modern concepts of a natural monophyly-based classi-
fication scheme. The present study solves contradictions within the zy-
gomycete order Mucorales and revealed promising approaches to the re-
lations within the order Morteriellales. Usage of five distinct loci and
comparison of supermatrix and supertree algorithms gave support for
new species and relations within anaerobic flagellated gut fungi (Neo-
callimastigomycota) and to the polyphyly of the order Chytridiales. Oral
1University of Jena, Institute for Microbiology, Neugasse 24, Jena,
07743, Germany2Academy of Sciences, Institute of Animal Physiology
and Genetics, Vídenská 1083, Prague 4, Czech Republic, Prague, 1083,
Czech Republic3University of Szeged, Faculty of Sciences, Department
of Microbiology, 6726 Szeged, Szeged, Hungary

HOFFMANN, KERSTIN*1, WINKLER, ROBERT2, BRZONKALIK
, KATRIN3 and VOIGT, KERSTIN1

Phylogenetic evidence for the neofunctionalization of enzymes orig-
inally involved in the primary metabolism of basal fungi
The traditional fungal phyla Zygomycota and Chytridiomycota form the
basal lineages of the kingdom Fungi. The Zygomycota are characterized
by the formation of zygospores following a specific mutual reaction of
recognition between compatible mating partners. Asexual reproduction
is maintained by mitospores, which are flagellated in Chytridiomycota
and unflagellated in Zygomycota. Extensive data mining and analyses
revealed several interesting enzymes predominantly involved in primary
metabolism (e.g. carbohydrate utilization). But some fungal enzymes
seems to have undergone neofunctionalization during evolution of basal
fungi which is supported by three-dimensional modelling and kingdom-
wide phylogenetic analysis. Poster
1University of Jena, Institute for Microbiology, Neugasse 24, Jena,
07743, Germany2Hans-Knöll-Institute, Leibniz Institute for Natural
Product Research and Infection Biology, Biomolecular Chemistry,
Beutenbergstr. 11a, Jena, 07745, Germany3University of Karlsruhe, In-
stitute of Process Engineering in Life Sciences, Kaiserstr. 12, Kahrl-
sruhe, 76131, Germany

HOOD, MICHAEL*1, PETIT, ELSA1 and DEVIER, DEVIER2

Fungal sex chromosomes, infection, and specialization by the an-
ther-smut fungus, Microbotryum, on the Caryophyllaceae
The sex chromosomes in the bipolar fungal pathogen Microbotryum
represent a large genomic region of fixed heterozygosity. Reciprocal hy-
bridization and backcrossing experiments reveals an important role for
genes linked to mating type for infectiousness and host specificity.
Moreover, this study includes genomic localization for a collection of
genes recently shown to be under positive selection among species
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adapted to different hosts. Unique dynamics of sex chromosomes evo-
lution in this pathogen are revealed by the capture of genes into the non-
recombining regions linked to mating type. Oral
1Amherst College, Department of Biology, Mcguire Life Sciences
Building, Amherst, Massachusetts, 01002, USA2Université de Paris-
Sud, Departement Genetique et Ecologie Evolutives

HORN, BRUCE*1, RAMIREZ-PRADO, JORGE2, MOORE,
GEROMY2 and CARBONE, IGNAZIO2

Sexual reproduction in Aspergillus flavus and A. parasiticus
Aspergillus flavus and A. parasiticus are potent producers of carcino-
genic and hepatotoxic aflatoxins, polyketide-derived secondary metabo-
lites that contaminate a wide variety of agricultural crops. Strains with
opposite mating-type genes MAT1-1 and MAT1-2 within each species
were crossed in an attempt to induce sexual reproduction. Lengthy in-
cubation resulted in the development of multiple, indehiscent ascocarps
containing asci and ascospores within the pseudoparenchymatous ma-
trix of stromata, which places the teleomorphs in the genus Petromyces.
Sexually compatible strains in both species belonged to different vege-
tative compatibility groups. The teleomorph of Petromyces flavus could
not be distinguished morphologically from that of P. parasiticus. The
two Petromyces species can be separated by anamorph morphology,
mycotoxin profile, and molecular characters. Poster
1National Peanut Research Laboratory, United States Department of
Agriculture, Agricultural Research Service, P.O. Box 509, Dawson,
GA, 39842, United States2North Carolina State University, Center for
Integrated Fungal Research, Department of Plant Pathology, Campus
Box 7244, Partners III Building, Raleigh, NC, 27695, United States

HUGHES, KAREN W.*1 and PETERSEN, RON2

What percent sequence divergence for the ribosomal ITS gene can
be considered conspecific for agaric fungi from a restricted geo-
graphical region?
With improvement of techniques for extracting and amplifying DNAs
from soils and other substrates, studies assessing fungal community
structure are becoming increasingly common and have produced a large
number of chiefly unidentified environmental sequences. Such studies
have used various estimates of sequence divergence for the ribosomal
ITS gene to indicate conspecificity ranging from 2% to 5%. For the most
part, however, these estimates of conspecificity are not based on exper-
imental data, and techniques for calculating sequence divergence are not
given. The Great Smoky Mountains National Park (Tennessee, North
Carolina) is an area that exhibits unusually high levels of heterozygosi-
ty within agaric fungi. Because typical individual basidiomata represent
the product of infra-taxic matings, we assume that haplotypes from the
same basidiome represent variation found within its parental biological
species. Within-basidiome sequence divergence was calculated from
100 fungal fruitbodies representing 95 putative species which exhibited
ITS sequence heterozygosity. For the ITS data set, selecting 0-2% ITS
sequence divergence as indicating conspecificity accurately recovered
97% of paired sequences from the same basidiome. Selecting 0-3% ITS
sequence divergence as indicating conspecificity accurately recovered
99% of paired sequences from the same basidiome. Based on these data,
we recommend that agaric basidiomycete environmental ITS sequences
which differ by no more than 2-3% be considered conspecific for pur-
poses of estimating basidiomycete species biodiversity from restricted
geographical regions. Blast searches were performed for ITS sequences
in this data set using a 0-2% divergence as indicating conspecificity.
Thirty-three percent matched sequences in GenBank and eight-percent
of sequences matched ‘environmental samples.” It is clear that signifi-
cantly more effort will be needed to enlarge the pool of named fungal
ITS sequences in GenBank to aid in interpretation of environmental
studies. Poster
1University of Tennessee, Knoxville, Ecology and Evolutionary Biolo-
gy, 422 Hesler Biology Building, Knoxville, TN, 37996-0830,
USA2University of Tennessee, Ecology and Evolutionary Biology,
Knoxville, TN, 37996-1100, USA

HYNSON, NICOLE*1 and BRUNS, THOMAS2

Mycorrhizal specialization and its role in the evolution of myco-het-
erotrophy
Myco-heterotrophy is one of the longest studies aspects of the mycor-
rhizal symbiosis, but there remain many critical, unanswered questions
regarding the ecology and physiology of these plants and their associat-
ed fungi. Recently the determination of the stable isotope values for both
carbon and nitrogen of the achlorophyllous species Pyrola aphylla (Er-
icaceae) revealed that this species is isotopically most similar to myco-
heterotrophs that associate with ectomycorrhizal fungi. The closest
green relative to P. aphylla, P. picta, also exhibits trends toward myco-
heterotrophy due to the dependency of all Pyrola species on fungi to
stimulate seed germination, the phylogenetic relatedness of P. picta to
obligate myco-heterotrophs in the Ericaceae and, an enrichment in 15N
that is similar to ericaceous myco-heterotrophs. The vast majority of all
obligate myco-heterotrophs studied to date have exhibited extreme
specificity for particular lineages of fungi, but it is unclear if the loss of
photosynthesis is contingent upon fungal specialization. Here we exam-
ine the fungal associates of P. aphylla and P. picta to determine the pat-
tern of mycorrhizal specialization. Our findings show that both species
associate with a range of root-inhabiting fungi, the majority of which are
ectomycorrhizal taxa. The association of P. picta with ectomycorrhizal
fungi that are potentially shared with surrounding trees lends further
support to the possibility of partial myco-heterotrophy in this species,
and the lack of fungal specialization in P. aphylla provides the first ex-
ample of a dicotyledonous myco-heterotroph that is a mycorrhizal gen-
eralist. Interestingly, the only other known myco-heterotrophs that are
mycorrhizal generalists are albino orchids that, similar to P. aphylla, ap-
pear to have recently lost photosynthetic abilities. This indicates that al-
though the loss of photosynthesis may not be contingent upon mycor-
rhizal specialization, once a plant becomes myco-heterotrophic there is
strong selection pressure for it. Oral
1University of California Berkeley, Environmental Science, Policy and
Management, 321 Koshland Hall, Berkeley, CA, 94720-3102,
USA2University of California Berkeley, Plant and Microbial Biology,
321 Koshland Hall, Berkeley, CA, 94720-3102, USA

JACKSON, JASON A.*1, RICHTER, DANIEL D1 and VILGALYS,
RYTAS2

Fungal communities shift with changes in land use and edaphic
properties
The diversity and abundance of microbes in soil is largely influenced by
the quantity and quality of organic inputs to the system. These inputs, of
course, are influenced by the type and number of plants present in that
system. Fungal communities in soil are especially responsive to changes
in plant cover, and are shifted greatly with anthropogenic land use
change. Here we examine the results of several molecular based surveys
of fungal communities in soils from the Southeastern Piedmont. These
soils are collected across a gradient of old-field successional plots and il-
lustrate the high diversity of soil microbial communities and the dra-
matic changes in community structure during succession. In addition,
theses studies suggest that the changes are linked to shifts in available
carbon and nutrients in soil, properties that correlate with land use
change. Finally, we discuss the impacts continued plantation forestry
may have on these microbial communities. Oral
1Duke University, Nicholas School of the Environment, Campus Box
90328, Durham, North Carolina, 27708, United States2Duke Universi-
ty, Department of Biology, 139 Biological Sciences Building, PO Box
90338, Durham, North Carolina, 27708, USA

JUMPPONEN, ARI*1, JONES, KEN2 and BLAIR, JOHN3

Phyllosphere fungal communities differ among the urban and non-
urban environments – analysis across a growing season
Urban human population is predicted to increase by 50% within the next
thirty years. The increasing human population inevitably leads to in-
creasing urban land area. Accordingly, urbanization is considered
among the greatest threats to biological diversity. Fungal communities
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inhabiting the phyllospheres of temperate and tropical trees have been
considered hyperdiverse. We analyzed such hyperdiverse phyllosphere
fungal communities in and around a small urban center (Manhattan,
Kansas) by 454-sequencing fungal ITS with DNA-tagged primers for
sample identification. Samples from six urban and paired non-urban
trees were collected six times through a growing season to census the
seasonal variability within these communities and to identify richness,
diversity and compositional differences among the urban and non-urban
trees. Our results show that urban communities host a less diverse and
less species-rich phyllosphere community that also differs in composi-
tion from those outside of the urban center. The richness varied through
the growing season in both environments. Surprisingly, assuming that
opening leaf buds maintain very limited fungal communities, the phyl-
losphere communities were rapidly recruited after the bud burst. Addi-
tionally, new leaf recruitment resulted in oscillations in the phyllosphere
fungal community richness. Although chemical parameters in an envi-
ronmental data matrix were correlated with the taxon abundances, we
argue that the observed richness/diversity differences stem mainly from
anthropogenic activities such as removal of senescent plant debris that
houses fungal inoculum. Oral
1Kansas State University, Division of Biology, Ackert Hall, Manhattan,
Kansas, 66506-4901, USA2University of Georgia, Environmental
Health Sciences, Athens, Georgia, 30602, USA3Kansas State Universi-
ty, Division of Biology, Manhattan, Kansas, 66506, USA

JAIN, DEVENDRA, UPADHYAY, MUKESH*, PAREEK, SHALI-
NI, SINGH, ABHIJEET and VERMA, HN
Optimization for production of amylases from Penicillium chryso-
genum MTCC 160
Amylases are the important enzymes employed in the starch processing
industries for the hydrolysis of polysaccharides. Although amylases can
be obtained from various sources, but the enzymes from microbial
sources, especially from fungi, generally fulfill industrial demand. Fun-
gal amylases have successfully replaced chemical hydrolysis of starch
in processing industries. Penicillium chrysogenum MTCC# 160 was op-
timized for the production of amylase when grown on starch containing
basal salt medium exhibited the highest amylase production after 5 days
of incubation. The optimum temperature and pH of amylases was
recorded at 30°C and 5.0-7.5 respectively. Further studies on the activi-
ty of enzyme was done with metal ions at 20mM per ml of reaction mix-
ture, Na+ and Ca ++ ions gave more than 90% relative activity where as
metal ions Cu++,Cd+,Hg ++,Mn++,Li+ affected approximate 60% activity.
Phenol showed maximum inhibition (0.00U/ml) followed by ammoni-
um (1.5U/ml) and acetic acid (4.5U/ml) where as aniline and benzene
dose not affected and showed 95% relative activity followed by ethyl al-
cohol and aldehyde (85%). Seven inhibitors were studied reported that
β-mercaptoethanol is greatly inhibiting the activity (0.00U/ml) followed
by urea (7U/ml) and sodium nitrate (8U/ml).The Km value of this en-
zyme was found 0.04 mg per ml with soluble starch as the substrate. Zy-
mographical analyses indicated that there are three alleles/loci responsi-
ble for amylases and their Rf are A16.6, A216, A337.3 respectively. The
activities of isozymes were also studied with ions and inhibitors. Ions
like Fe++,Mg++,K+, Zn++ did not inhibited two isozymes (A16.6,A216)
while Co++,Li+,Cu++,Mn++,Cd++ produced only one band (Rf A16.6. Na
+and Ca++ produced all bands whereas all isozymes are inhibited by
Hg++. β mercaptoethanol inhibited all isozymes while sodium bisul-
phate, sodium hypochlorite, hydrogen peroxide inhibited third
isozyme.Only first isozyme was produced by sodium nitrite,urea,and
EDTA. Oral
Jaipur National University, Biotechnology, School of Life Sciences,
Jaipur National University, Jagatpura , jaipur, rajasthan, 302025, india

JENKINSON, THOMAS S.*1, WANNATHES, NOPPARAT2, TAN,
YEE-SHIN 3, PERRY, BRIAN A.1 and DESJARDIN, DENNIS E.1
Phylogenetic relationships within the genus Marasmius sensu stric-
to inferred from two ribosomal encoding loci
Current infrageneric classifications of Marasmius based on cellular mor-
phology and histological architecture are historically controversial.

While several molecular studies have demonstrated that fungal genera
based on homoplastic morphological characters are artificial in the phy-
logenetic sense, the degree of infrageneric paraphyly within the genus
Marasmius has never been appropriately addressed. Previous studies ad-
dressing the monophyly of infrageneric circumscription in this large
genus based on a single rapidly evolving locus have fallen short due to
apparent mutational saturation. We present the first study examining
phylogenetic relationships within the genus Marasmius sensu stricto
based on two loci known to be evolving at significantly different rates
with high probability of phylogenetic resolution. Two ribosomal-RNA
encoding loci (ITS and nuLSU) were sequenced from approximately
one-tenth of the described biodiversity of Marasmius sensu stricto
worldwide, including representatives of all current subgeneric divisions.
Molecular sequence data were evaluated using multiple phylogenetic
approaches, with members of the genus Crinipellis as outgroup taxa.
Preliminary results show that the current infrageneric classifications are
paraphyletic, with members of sections Sicci and Globulares inter-
spersed within one lineage. Pilipellis anatomy in species of Marasmius
appear to have convergently evolved, and do not represent a phyloge-
netically informative character. Members of section Marasmius fall into
polyphyletic clades indicating multiple evolutionary origins of the col-
larium in this genus. By plotting morphological characters used in taxo-
nomic delimitation on this phylogenetic hypothesis, we begin to assess
the evolutionary plasticity of the characters currently used to circum-
scribe infrageneric groupings, and determine suitable morphological
characters to inform classification. This study is presented to stimulate
discussion on the reevaluation of current subgeneric circumscriptions
within the genus Marasmius. Poster
1San Francisco State University, Department of Biology, 1600 Hol-
loway Ave., San Francisco, CA, 94132, USA2Chiang Mai University,
Department of Biology, Faculty of Science, Chiang Mai, 50200, Thai-
land3University of Malaya, Institute of Biological Sciences, Faculty of
Sciences, Kuala Lumpur, 50603, Malaysia

KEREKES, JENNIFER * and BRUNS, THOMAS
Diversity and ecology of saprotrophic fungal communities in Cali-
fornia grasslands and forest ecosystems
Fungi, particularly saprotrophs, are responsible for recycling the major-
ity of carbon from dead organic matter and have the ability to break
down and release nutrients that can then be readily available for other
organisms. This study focuses primarily on the Basidiomycota, the main
decomposers of recalcitrant components of plant litter, such as lignin
and cellulose. Relatively little is known about saprotrophic diversity and
community structure, especially as compared with bacteria and mycor-
rhizal fungi. Sterile bait bags filled with wheat straw or small conifer
wooden dowel rods, were used to select for saprotrophic fungi present
in the soils in adjacent grassland and forested plots dominated by
Pseudotsuga menziesii in the Marin Municipal Water District watershed
on Mount Tamalpais in Marin County, California. Preliminary results
indicate higher species richness in the grassland plots as compared with
the forested plots and higher species richness on the straw substrate as
compared with the wood substrate. There was an overall decrease in the
species richness on the substrates over time likely due to the change in
resource quality. Functional diversity and phylogenetic structure of the
fungal assemblages will be characterized across the different ecosys-
tems. A combination of molecular techniques (PCR, T-RFLP, Cloning
and DNA sequencing), phylogenetic analyses, and culture experiments
are used to test the differences among the fungal communities across
different substrates, ecosystems and time. Results and discussion on our
hypotheses will be presented. Poster
University of California, Berkeley, Plant and Microbial Biology, 111
Koshland Hall, Berkeley, CA, 94720-3102, USA

KJOLLER, RASMUS*1, CLEMMENSEN, KARINA2, MICHELSEN,
ANDERS1 and NILSSON, LARS-OLA3

Ectomycorrhizal fungal community composition and preference
for three 15N-substrates along a short nitrogen deposition gradient

Continued on following page



Inoculum 60(3), June 2009 25

Within forests exposed to high atmospheric nitrogen deposition, short
N-deposition gradients may form – the N throughfall is highest at the
forest front and decreases towards the interior of the forest. A spruce-as-
sociated ectomycorrhizal community showed significant changes in the
species composition and a 100-fold increase in the production of exter-
nal mycelia over such a short N-deposition gradient.
In order to test for functional shifts between the ectomycorrhizal com-
munities at three distances along the gradient, equimolar mixtures of
glutamic acid, ammonium and nitrate, with one N form labelled with
15N at a time, were applied either directly to the soil or to sand-filled in-
growth mesh bags. Soil, roots and mycelia were sampled 24 h later and
data are currently being gathered. The first available results show that:
1) most of the applied 15N stayed within the soil volume sampled 2) glu-
tamic acid was taken up at least partly in intact form by ectomycorrhizal
mycelia and roots and 3) mycelia generally showed the preference pat-
tern: ammonium>glutamic acid>nitrate irrespective of position along
the N gradient. Oral
1University of Copenhagen, Department of Biology, Oster Farimags-
gade 2D, Copenhagen K, 1353 , Denmark2Swedish Agricultural Uni-
versity, Forest Mycology and Pathology, Ulls väg 26A, Uppsala, 750 07
, Sweden 3University of Copenhagen, Forest & Landscape , Horsholm
Kongevej 11 , Horsholm, 2970 , Denmark

KJOLLER, RASMUS*, OLSRUD, MARIA and MICHELSEN, AN-
DERS
Co-existing ericaceous plant species in a subarctic heath communi-
ty share fungal root endophytes
During the last decade, culture-independent identification tools have
widened our knowledge of fungi colonizing ericaceous roots, including
ericoid mycorrhizal fungi. One focal interest has been to identify fungi,
which simultaneously can establish ericoid and ectomycorrhiza, while
knowledge about the fungal composition of co-existing ericaceous
plants is scarce. In the present study, the fungal communities in roots of
four ericaceous plant species, Empetrum hermaphroditum, Andromeda
polifolia, Vaccinium uliginosum and Vaccinium vitis-idaea which often
dominate subarctic heathlands and mires were studied. From each of
these plants, in each of five plots, clone libraries were established using
fungal specific ITS-PCR followed by cloning, PCR-RFLP and se-
quencing. Oral
The clone libraries were dominated by potential ericoid mycorrhizal
fungi, most notably Rhizoschyphus ericae, fungi belonging to the Se-
bacinales group B, and Capronia-like fungi. Additionally, the results
showed that while ericaceous plant species growing within the same 15
x 15 cm blocks shared a common fungal community, plots just 2-3 m
away harboured a significantly different fungal community. The poten-
tial and possible functional implications of co-existing ericaceous plants
being interlinked by a common mycelial network are discussed.
University of Copenhagen, Department of Biology, Oster Farimagsgade
2D, Copenhagen K, 1353 , Denmark

KLEINE, CHRIS*, MCCLEAN, TERRY and MILLER, STEVEN L.
Three disjunct ectomycorrhizal Russula species from Africa and
Madagascar
Species in the genus Russula are common ectomycorrhizal symbionts in
caesalpinioid legume and Uapaca forests of Africa and Madagascar.
However, the biogeographical factors affecting the distribution of ecto-
mycorrhizal fungi in the Old and New World tropics are largely un-
known. As part of a preliminary analysis of the biogeographical history
of African and Malagasy ectomycorrhizal species, ITS and atp6 se-
quences of three Russula species found in both continental Africa and
Madagascar were analyzed using MP, ML, and Bayesian methods to as-
sess geographic structure and to estimate diverge times. The ITS se-
quence for African and Malagasy populations of R. pseudocarmicina
differed by a mean of 5.1% and the atp6 sequence differed by 2.8%; all
methods of phylogenetic analysis produced well-supported geographi-
cally defined clades. African and Malagasy clades were also supported
for R. discopus and ITS and atp6 sequences differed by 4.0% and 1.8%,
respectively. R. ochraceorivulosa also exhibited geographic structure,

although the ITS (1.4%) and atp6 (0.17%) sequence differences were
smaller than the other two species. Additionally, four of the Malagasy
specimens of R. ochraceorivulosa shared an atp6 haplotype with an
African specimen. While differences in ITS and atp6 evolutionary rates
are possible, these results suggested that R. ochraceorivulosa may have
a biogeographical history that differs from the other species. The lack of
fossil evidence for taxa closely related to these fungi necessitated the use
of more distantly related groups to estimate divergence times. These es-
timates suggested that African and Malagasy populations diverged well
after the separation of the Gondwanan landmass 160 Mya. Oral
University of Wyoming, Department of Botany, 1000 E. University
Ave., Laramie, WY, 82071, USA

KLICH, MAREN
A greenhouse method for raising cotton susceptible to Aspergillus
flavus infection.
Aflatoxin, a highly carcinogenic secondary metabolite produced by As-
pergillus flavus, is a chronic problem in seeds of cotton raised in the hot,
dry, low desert areas of the southwestern USA. Genetically modified A.
flavus resistant cotton cultivars are being developed for control of afla-
toxin. A greenhouse system to test the efficacy of these cultivars for con-
trol of A. flavus infection of uninjured bolls is needed. To achieve this,
a series of experiments have been conducted on non-transformed cotton
plants to determine the conditions most conducive to A. flavus infection
of uninjured plants. Conditions were developed to mimic western field
grown cotton, and the plants were subjected to environmental factors
known to increase A. flavus infection. These included: using soil-filled
white PVC pipes (136 cm tall x 15 cm diam.) as planters which allow
tap root development; a misting system to imitate dew; water stress;
nighttime temperatures above 25 C; and, presentation of inoculum to the
floral/subfloral nectaries with an artist’s brush to mimic wind-blown
spores. This method yielded A. flavus infection of about 30% of the
bolls, which is similar to the level reported in fields with high aflatoxin
levels. Poster
U.S.D.A./A.R.S./Southern Regional Research Center, 1100 Robert E.
Lee Blvd, New Orleans, LA, 70124, USA

KROPP, BRADLEY R.*1, ALBEE-SCOTT, STEVEN1, ORTIZ-SAN-
TANA, BEATRIZ2 and BARONI, TIMOTHY J.3
Molecular evidence for a new putatively ectomycorrhizal bo-
lete,”Boletus coccolobicola”, from Belize
An undescribed bolete, “Boletus coccolobicola”, has been collected
several times in the Chiquibul Forest of Belize. Although the collected
material resembles a recently described taxon, Boletus neotropicus B.
Ortiz and T. J. Baroni, it differs by having yellow (not white) mycelium
at the stipe base, by its association with Coccoloba sp rather than Quer-
cus, and by its shorter and slightly wider spores. ITS sequences, a phy-
logenetic analysis, and morphological data all highlight the difference
between B. neotropicus and the new species. Ectomycorrhizae found
below the stipe base of one collection of this bolete made in a small
stand of Coccoloba sp were cloaked in yellow mycelia identical to that
on the stipe base of the basidiome, providing evidence that this taxon is
an ectomycorrhizal associate of Coccoloba sp. Poster
1Utah Sate University, Biology Dept., 5305 Old Main Hill, Logan, UT,
84322, USA2US Forest Service Northern Research Station, Center for
Forest Mycology Research, One Gifford Pinchot Dr., Madison, Wis-
consin, 53726, USA3SUNY - College at Cortland, Dept Biological Sci-
ences, PO Box 2000, Cortland, New York, 13045, USA

KURTZMAN, RALPH
Mushrooms and the Gas Laws
Many living things including the basidiomata of mushrooms depend on
negative geotropism. Although none are photosynthetic, many mush-
room also show phototropism. However, probably all show chemotro-
pism. Most of us may remember that, “one formula weight of ideal gas
occupies 22.4 liters at standard temperature and pressure.” Methane
(F.W. 16) and water vapor (F.W. 18) are two of the lighter gases. Oxy-
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gen that is required for growth is much heavier at F.W. 32, but carbon
dioxide, the product of metabolism, is the heaviest common gas of bio-
logical importance at F.W. 44. Since the biological purpose of mush-
room basidiomata is to distribute spores, and most are distributed by air
currents, they must be enough above their surroundings to catch air cur-
rents. The area closest to the ground will have the highest carbon diox-
ide, and the most obstacles to inhibit air movement. As a result, mush-
room stipes grow until they are above high concentrations of carbon
dioxide. Poster
Micologia Aplicada International, 445 Vassar Ave, Berkeley, CA,
94708, USA

LAMIT, LOUIS J.*2, JOHNSON, NANCY C.1, GEHRING,
CATHERINE A.2, WILSON, GAIL W.T. 3 and STHULTZ,
CHRISTOPHER 4

Ecological and evolutionary implications of plant-fungal interac-
tions at the intraspecific level
Plants and fungi have been interacting since the origin of land plants and
it is likely that these interactions have helped shape the diversity and
evolutionary history of the two kingdoms. However, because the life
histories of plants and fungi can be so different, we still have a poor un-
derstanding of the most relevant scale of organization at which to study
their interactions. Most studies attempting to understand the interactions
between plants, fungi and their environment have focused on species or
higher levels of organization. Here, we utilize observational and exper-
imental data from grassland, riparian and woodland ecosystems to show
that intraspecific variation within both plants and fungi influences the
formation and function of plant-fungal interactions. Results from these
studies show that: 1) Genetic variation within species of plants affects
diverse groups of associated fungi while genetic variation within fungal
species can strongly influence plant performance. These results indicate
that the interacting unit among plants and fungi may not be the species,
but the genotype, 2) Plant characteristics that are important for interac-
tions with fungi can be hereditary and lead to similar interactions in sub-
sequent generations, and 3) Genetically based variation in interactions
can be selected upon and lead to local adaptation between plants and
their fungal communities. These findings suggest that co-adaptation
among plants and fungi may occur at finer scales of organization in nat-
ural systems than previously appreciated. In addition, the strong poten-
tial for co-adaptation among plants and fungi below the species level has
important implications for endeavors in which matching plant and fun-
gal genotypes may be important such as in ecosystem restoration and the
management of the mycorrhizal symbiosis in agricultural systems. Oral
1Northern Arizona University, Center for Environmental Sciences and
Education & Department of Biological Sciences, P.O. Box 5694,
Flagstaff, AZ, 86011, USA2Northern Arizona University , Department
of Biological Sciences, PO Box 5640, Flagstaff, AZ , 86011,
USA3Oklahoma State University, Department of Natural Resource
Ecology & Management, Stillwater, OK, 74077, USA4Centre d’Ecolo-
gie Fonctionnelle et Evolutive CNRS, Umr 5175, 1919 Route de
Mende, Montpellier, 34 293 , France

LEEBENS-MACK, JAMES H.*1, THADEO, MARCELA2, AMES,
MERCEDES3, ANé, CECILE4, DAVIS, JERROLD I.5, GANDOLFO,
MARIA6, GRAHAM, SEAN W.7, GIVNISH, THOMAS J.8, MC-
COMBIE, W. RICHARD9, PIRES, J. CHRIS10, STEVENSON, DEN-
NIS WM.11, ZOMLEFER, W. B.12 and DEPAMPHILIS, CLAUDE
W.13

The Utility of Monocot Transcriptome Data for Reconstructing
Phylogeny and Characterizing Ancient Polyploidy
Great advances in plant molecular systematics have come from recent
analyses of plastid genomes. Phylogenomic analysis of nuclear genes is
also being conducted through investigations of transcriptome sequences.
Unlike plastid genome analyses, transcriptome-based phylogenomics
must account for gene and genome duplications and incomplete gene
sampling. We will discuss alternative methods for dealing with these is-
sues and the utility of transcriptome data for unraveling phylogenetic re-
lationships, and transcriptome-based phylogenic estimates will be com-

pared with plastome-based trees. We will also show how transcriptome
data are being used to estimate the timing of ancient genome duplica-
tions throughout monocot history. Oral
1University of Georgia, Department of Plant Biology, 4504 Miller Plant
Sciences, Athens, GA, 30602, USA2New York Botanical Garden, Sci-
ence, 200th Street and Southern Blvd., Bronx, NY, 10458,
USA3University of Wisconsin, Botany, 430 Lincoln Dr, Madison, WI,
53706, USA4University of Wisconsin-Madison, Department of Botany,
430 Lincoln Drive, Madison, WI, 537065Cornell University, L.H. Bai-
ley Hortorium, Department of Plant Biology, Ithaca, New York, 14853,
USA6Cornell University, L.H. Bailey Hortorium and Department of
Plant Biology, 228 Plant Science Building, Ithaca, New York, 14853,
USA7University of British Columbia, Botanical Garden And Centre For
Plant Research, 6804 Sw Marine Drive, Vancouver, British Columbia,
V6T 1Z4, Canada8University of Wisconsin Madison, Department of
Botany, Birge Hall, 430 Lincoln Drive, Madison, Wisconsin, 53706-
1381, USA9Cold Spring Harbor Laboratory, Genome Research Cen-
ter10University of Missouri Columbia, Biological Sciences, 1201
Rollins Road, Life Sciences Center 311, Columbia, Missouri, 65211,
USA11New York Botanical Garden, Institute of Systematic Botany,
200Th Street & Southern Boulevard, Bronx, New York, 10458-5126,
USA12University of Georgia, Department of Plant Biology, 2052 Miller
Plant Sciences Building, Athens, Georgia, 30602-7271,
USA13Pennsylvania State University, Department of Biology, Institute
of Molecular Evolutionary Genetics, and The Huck Institutes of the Life
Sciences, University Park, Pennsylvania, 16802, USA

LEFEVRE, EMILIE*1, BROOKS, MICHEAL C.1, BLACKWELL,
WILL H.1 and POWELL, MARTHA2

Genotypic Variation among Isolates of the Aquatic Chytrid, Rhizo-
closmatium
Rhizoclosmatium is a chytrid that is most commonly found on exuviae
of insects and other sources of chitin in aquatic systems. It includes four
described species, but R. globosum is the most frequently reported
species. Among chytrid species, we have only limited samplings of the
range in genotypes of multiple isolates of a single morphospecies from
widespread geographic locations and ranging environmental habitats.
Moreover, the significance of the role of chytrids in chitin degradation
in freshwater has not been established. The objective of this study was
to collect multiple isolates of R. globosum from the same and different
habitats to determine the number of genotypes that could be detected
based on ribosomal gene sequence differences. From these analyses, the
degree of genotypic variation within R. globosum necessary to define
the limits of the phylogenetic species was determined. Based on riboso-
mal gene sequence analysis of multiple isolates of R. globosum in cul-
ture, species-specific primers were developed that allow the quantifica-
tion of the abundance of R. globosum in aquatic habitats using real-time
PCR methods. Results of this study are vital in ascertaining the ecolog-
ical role of R. globosum in chitin degradation in freshwater habitats.
Poster
1The University of Alabama, Biological Sciences, Box 870344,
Tuscaloosa, AL, 35487, USA2University of Alabama, Department of
Biological Sciences, Po Box 870344, Tuscaloosa, Alabama, 35487,
USA

LETCHER, PETER M.
Zoospores of Chytridiomycota
Autonomous, self-contained, and motile, all Chytridiomycota zoospores
are created equal, in the sense that they all contain a basic assortment of
organelles and structures that favor survival and reproductive success. It
is simply the arrangement, and presence or absence of character states,
of the organelles and structures that allow the systematist to discriminate
among zoospore types. As a reproductive unit, the posteriorly uniflagel-
late zoospore carries the blueprints for the organism’s next generation,
as it either deliberately searches for, or serendipidously discovers, a suit-
able substrate from which to obtain nutrition necessary for germination
and subsequent thallus development. At the light microscopy level,
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zoospore morphology has been applied as a taxonomic criterion over the
last century. Thus, within Chytridiomycota, zoospores of Monoblephar-
idomycetes are oval or mouse-shaped and swim in a linear pattern, and
in Chytridiomycetes, zoospores of Chytridiales, Rhizophydiales,
Cladochytriales, and Lobulomycetales are generally spherical to oval
and swim with a stop-and-start, darting motion, while zoospores of
Spizellomycetales and Rhizophlyctidales may be globose, irregular, or
elongate, and may or may not move in a darting pattern. Many ultra-
structural features can be visualized with the use of stains. It is at the
electron microscopy level that the concise distribution and arrangement
of organelles, and the presence or absence of structures, becomes most
apparent and more importantly, phylogenetically informative. Thus,
chytrid systematics is currently based on specific zoospore ultrastructure
combined with molecular monophyly, with one predicting the other.
Constellations of ultrastructural features are used to delineate zoosporic
fungi at all taxonomic levels from species to order. This presentation
will demonstrate the use of light and electron microscopy of zoospores
to discriminate among taxa in Chytridiomycota. Oral
The University of Alabama, Biological Sciences, Box 870344,
Tuscaloosa, AL, 35487, USA

LILLESKOV, ERIK A.*1, VAN DIEPEN, LINDA T.A.2 and AN-
DREW, CARRIE J.2
How quickly do soil fungi breathe? Estimating respiration of soil
fungi in situ and in the lab
Fungi are one of the key mediators of terrestrial carbon cycling via their
role as root symbionts, saprotrophs and pathogens. Forest ecosystems
are large storage pools of carbon, with the largest component of that car-
bon stored in the soil. Whether carbon is accumulated or lost in ecosys-
tems is determined by the balance between gross photosynthesis and
ecosystem respiration. Soil respiration is a major component of ecosys-
tem respiration, but the relative contribution of roots, mycorrhizal fungi
and free-living heterotrophs to soil respiration is poorly understood.
Given the relative abundance of fungi in most mid- to higher-latitude
soils, we expect fungal respiration to be an important component of soil
respiration. Fungal respiration is carried out by both mycorrhizal and
non-mycorrhizal fungi. We have been working to get a better estimate
of the fungal contribution to soil respiration, and of the mycorrhizal
component of that respiration. We have measured respiration of fungal
sporocarps as well as arbuscular mycorrhizal and ectomycorrhizal fun-
gal mycelia in the field and in the laboratory. Our various approaches are
converging on relatively similar estimates. However, literature estimates
of fungal respiration vary over many orders of magnitude. We try here
to resolve these discrepancies to provide more robust estimates of fun-
gal respiration for use in ecosystem modeling. Oral
1USDA Forest Service, Northern Research Station, Forestry Sciences
Laboratory, 410 MacInnes Dr., Houghton, MI, 49931, USA2Michigan
Technological University, School of Forest Resources and Environ-
mental Science, 1400 Townsend Dr., Houghton, MI, 49931, USA

LIM, SEARA* and BERBEE, MARY L.
Site-specific tree productivity and ectomycorrhizal fungal diversity
of western hemlock on northern Vancouver Island, Canada
To better understand factors controlling the belowground diversity of
ectomycorrhizal fungi on northern Vancouver Island, BC, Canada, we
compared ectomycorrhizal fungal species of western hemlock from 100
year old second-growth hemlock-amabilis fir forest, from 300 year old
old-growth cedar-hemlock forest, and from fertilized and unfertilized
24-year old regenerating cedar-hemlock forest. Tree productivity meas-
ured as site index (SI) was low on old-growth cedar-hemlock sites
(SI=20) and also on regenerating cedar-hemlock plots that were either
unfertilized (SI=19) or fertilized only with nitrogen (SI=19). Site indices
were higher on the regenerating cedar-hemlock plots fertilized with ni-
trogen and phosphorus (SI=28) and on hemlock-amabilis fir plots
(SI=32). Does site index predict fungal diversity and composition? To
test the correlation between site indices and fungal species, we estab-
lished three replicate plots per stand type and took four soil samples per
replicate plot. From each sample, a DNA clone library was generated

with 100 ectomycorrhizal root tips. We detected 158 Operational Taxo-
nomic Units (OTUs) among 1676 fungal clone sequences. Shannon and
Simpson’s indices showed that second-growth hemlock-fir had the
highest ectomycorrhizal fungal diversity. Cantharellus tubaeformis was
dominant in old-growth cedar-hemlock (36% of occurrences) whereas
the other forest types had many low-frequency OTUs rather than a sin-
gle dominant species. Leucophleps spinispora was found only on old-
growth cedar-hemlock and Russula xerampelina on second-growth
hemlock-amabilis fir. None of the fertilization treatments of regenerat-
ing cedar-hemlock plots significantly changed fungal species composi-
tion according to Principal Component Analysis and Non-metric Multi-
dimensional Scaling results. Species composition of the 24-year old
cedar-hemlock plots was more similar to the old-growth cedar-hemlock
than to the hemlock-amabilis fir stands. We concluded species compo-
sition was related to stand type rather than site index. Change in pro-
ductivity as measured by site index led only to minimal changes in fun-
gal species composition. Oral
University of British Columbia, Botany Department, 3529-6270 Uni-
versity Boulevard, Vancouver, British Columbia, V6T 1Z4, Canada

LODGE, D. JEAN*1 and HUGHES, KAREN W.2
Species complexes in Hygrophoraceae compared between the
Great Smoky Mt. National Park and Europe, including a hybrid
Three species complexes in the Hygrophoraceae were studied using ITS
sequences from the Great Smoky Mt. Nat. Park, eastern N. America and
Europe. Section Chlorophanae is a difficult complex comprised of two
main clades with ITS sequences that differ by 9-10%: a strictly Ameri-
can clade that may represent H. flavescens; and an H. chlorophana
clade, comprised of a basal European clade and a highly branched, dis-
tal American clade with diverse morphologies. One H. glutinipes spec-
imen from the Smokies is apparently a hybrid as two of its clones fell in
the American H. chlorophana clade while one clone was intermediate
between the two major clades. Phylogenies of white Camarophyllus
species had a similar topology, with an American C. borealis clade; and
a C. virgineus clade represented on both sides of the Atlantic. All se-
quences from the Smokies and New England fell into the C. borealis
clade suggesting it may be restricted to cool habitats, while some envi-
ronmental samples from eastern North Carolina (Duke Forest) fell in the
C. virgineus clade together with samples from Hungary and England.
One collection from Scotland was intermediate between C. borealis and
C. virgineus, and may represent a hybrid or a common ancestor. In the
non-staining Hygrocybe conica complex, an American species, H. acu-
toconica, differed by less than 3% from European H. persistens, so they
may be considered conspecific with H. acutoconica having priority. The
American species, H. cuspidata, is also conspecific with H. acutoconi-
ca. Characters such as thickness of the viscid layer on the stipe (H.
chlorophana complex) or pileus (white Camarophyllus and non-stain-
ing H. conica group) are uninformative. Hybridization may contribute
to the difficulty in classifying species in some groups of Hy-
grophoraceae. Poster
1US Dept. Agriculture-Forest Service, Northern Research Station, PO
Box 1377, Luquillo, PR, 00773-13772University of Tennessee,
Knoxville, Ecology and Evolutionary Biology, 422 Hesler Biology
Building, Knoxville, TN, 37996-0830, USA

LONGCORE, JOYCE E.
Zoosporic fungi detected and isolated from the environment—
chytrid lore and more
Zoosporic eufungi frequently are overlooked in introductory classes, yet
they can attract students and excite them about microscopic organisms.
When specialists in zoosporic fungi were at many colleges and univer-
sities, more students learned the lore of finding and observing zoosporic
fungi. But now specialists are few and many teachers have not seen liv-
ing chytrids. My goals are to point out ways to involve students in look-
ing for zoospore-producing fungi, explain how to isolate examples into
axenic culture and suggest uses for the resultant cultures. The distribu-
tion of zoosporic fungi is worldwide—from freshwater to salt water,
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from mountain tops to tree tops, and from the skin of amphibians to
onionskin bait. Species tend to have strong seasonal and site fidelity, and
once located can be found in succeeding years. A compound micro-
scope, a dissecting microscope and three agar media (PmTG, mPmTG
and dss) with added antibiotics are sufficient to isolate most saprobic,
zoosporic fungi. Some species can be isolated within a week and others
may take a month or more. The future of positive identification of many
microscopic fungi lies in molecular methods. Students who isolate a
zoosporic fungus can now go on to amplify and sequence targeted re-
gions of DNA. Resulting sequences can be used to determine nearest
matches in GenBank and may even contribute knowledge about an un-
known or poorly known lineage. Oral
University of Maine, School of Biology & Ecology, 5722 Deering Hall,
Orono, ME, 04469-5722, USA

LUCENA, L and ITURRIAGA, T*
Additions to the knowledge on the genus Xylaria from Canaima Na-
tional Park, Bolivar State, Venezuela
As part of a study on wood fungal sucession on fallen logs in the area of
Luepa, Gran Sabana, Canaima National Park, Bolivar State, Venezuela,
between 880 and 1250 m, species belonging to the Xylariaceae (As-
comycota) were collected by Iturriaga &amp; Urbina during six field
trips to the area. Nine specimens of Xylaria were determined as X. ar-
buscula, X. obovata, X. polymorpha, and X. scruposa. These four
species are new records for Bolivar State, Venezuela, which together
with six previously recorded species, make a total of 15 species of Xy-
laria known for Bolivar State. Poster
Universidad Simon Bolivar, Biologia de Organismos, Laboratorio de
Micologia, Sartenejas, Baruta, Venezuela

LUTZONI, FRANCOIS*1, JAMES, TIMOTHY2, REEB, VALERIE3

and NOWAK, MICHAEL D.1
A comprehensive estimation of divergence time for the Fungi and
their coevolution with land plants
Divergence time estimates for the Fungi have been plagued by the lack
of taxon sampling and lack of phylogenetic resolution when more taxa
were included but analyses were restricted to a single gene. The number
of species ranged from less than ten when based on many genes to less
than 50 species when based on a single locus (nuclear SSU rRNA gene).
Both caveats (low taxon sampling with many genes and higher taxon
sampling with one gene) can greatly diminish the accuracy of diver-
gence time estimates, and led to drastically different estimates. We esti-
mated divergence time based on a data set of six gene regions for near-
ly 200 species using a Bayesian approach (BEAST). This sampling is a
balanced representation of the fungal diversity with an emphasis on
early diverging fungi. Fungi as heterotrophs have developed a wide
array of trophic interactions with plants, ranging from symbiotrophic
(mutualistic to pathogenic) to saprotrophic. Therefore, coevolutionary
landmarks are expected when comparing plant and fungal phylogenies.
In light of our new results, we will revisit various fungal divergence time
estimates and determine if land plant divergence time estimates are con-
cordant with the evolution of fungal-plant symbioses. Oral
1Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708,
USA2University of Michigan, Ecology and Evolutionary Biology, Ann
Arbor, MI, 48109, USA3University of Iowa, Department of Biological
Sciences, Iowa City, IA, 52242, USA

LUTZONI, FRANCOIS*1, MIADLIKOWSKA, JOLANTA1, UREN,
JANA M.2, MOLNAR, KATALIN1, GAYA, ESTER1 and ARNOLD,
A.E.2
The lichen microbiome and the evolution of fungi
Lichen thalli host a hyperdiversity of fungi similar to and frequently ex-
ceeding that harbored by leaves of plants. This fungal microbiota in
lichens belongs to three distinct biological groups within the Pezizomy-
cotina. First, the thallus itself is comprised of the lichen-forming myco-
biont. Second, lichenicolous fungi cause visible symptoms such as the
presence of reproductive structures or deformations on lichen thalli.

Third, endolichenic fungi grow cryptically within the asymptomatic
thallus, much like endophytic fungi within plant tissues. Endolichenic
fungi are common among all major primary non-lichenized lineages of
euascomycetes (Sordariomycetes, Dothideomycetes, Leotiomycetes,
and Pezizomycetes) but are absent among the lichen-dominated clades
(Lecanoromycetes, Arthoniomycetes, Lichinomycetes) and rare among
the putative secondarily non-lichenized Eurotiomycetidae and
Chaetothyriales. In contrast, the majority of lichenicolous fungi are clas-
sified within mycobiont-dominated groups (e.g., Lecanoromycetes).
Therefore, endolichenic fungi are distinct both taxonomically and eco-
logically from the ca. 1200 species previously recognized as licheni-
colous fungi, as well as the ca. 13,500 species of mycobionts that form
lichen thalli. Our work suggests two fundamentally different patterns of
diversification among photobiont-symbiotrophic euascomycetes: an
evolutionarily ancient and canalized strategy (concentrated diversifica-
tion) characterized by the lichen-mycobiont symbiosis; and a recent and
evolutionarily flexible strategy (phylogenetically diffuse diversification)
characterized by endolichenic and endophytic symbioses. Data suggest
that endophytic diversity first evolved in lichen thalli as endolichenic
fungi before switching to plant hosts as they colonized land. We will ex-
plore potential ecological roles of endolichenic fungi based on a sys-
tematic sampling of endophytic and endolichenic fungi from ten plants
and ten lichens growing side by side in three sites (Arizona, Florida and
North Carolina) and phylogenetic analyses. Oral
1Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708,
USA2University of Arizona, Division of Plant Pathology and Microbi-
ology, Dept. of Plant Sciences, 1140 E. South Campus Drive, P.O. Box
210036, Tucson, AZ, 85721, USA

MACLEAN, DANIEL, SAUCEDO, BONNIE* and ROBERSON,
ROBERT W.
Exploring Hyphal Tip Structure
Structure is a fundamental element of the physical world. How structure
originates, develops, matures, reproduces, evolves, reacts, and ultimate-
ly dies is the motivation underlying most approaches of inquiry and dis-
covery in the sciences. The defining structure of filamentous fungi is the
hypha. Hyphal growth provides the means for fungi to interact with their
environment and organisms, including themselves. Much of our knowl-
edge of hyphal structure has come from decades of study using light and
electron microscopy; however a comprehensive understanding of hy-
phal structure among the major fungal taxa remains poorly resolved. In
this presentation we provide descriptions of hyphal tip structure from di-
verse and less-well studied fungal taxa such as the Chyitridiomycota
(e.g., Monoblepharis insignis), Blastocladiomycota (e.g., Catenaria an-
guillulae), and Zygomycota (e.g., Rhizopus oryzae, Mortierella verticil-
lata, Coemansia reversa, Basidiobolus ranarum). The most significant
findings of our study at this time were that the hyphae of B. ranarum and
C. anguillulae possess Spitzenkörper. The implication of these and other
observations will be discussed relative to the biology of hyphal growth
and phylogenetic relationships between the Fungi. Oral
Arizona State University, School of Life Sciences, P.O. Box 874601,
Tempe, Arizona, 85287, USA

MARANO, AGOSTINA V1, BARRERA, MARCELO D2, STE-
CIOW, MÓNICA M1 and GLEASON, FRANK H*3

The diversity of Zoosporic Fungi and Straminipila associated with
the decomposition of Pouteria salicifolia and Ligustrum lucidum
leaves in an Argentinean stream
Leaves decomposition is considered a key process in the metabolism of
woodland streams. Leaves are degraded by a combination of physical (i.
e. solubilization, abrasion and fragmentation) and biological processes
that lead to the generation of carbon dioxide, dissolved organic matter,
fine particulate organic matter and biomass of decomposers. Generally,
hyphomycetes are considered the major fungal group responsible for
leaf litter decomposition and little work has been done documenting the
presence of Zoosporic Fungi and Straminipila. Our objectives were to
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estimate leaf decomposition rates of Pouteria salicifolia and Ligustrum
lucidum at Las Cañas stream (Argentina) and to analyze the composi-
tion, abundance and diversity of these organisms in relation to other
fungi associated with the decomposed material. Litter bags were sub-
merged in the stream and at each time of exposure leaf disks were cut
and processed according to the baiting technique. Decomposition rates
were estimated through an adjustment to a negative exponential model.
L. lucidum leaves (k: 4.094 year-1) decomposed faster than those of P.
salicifolia (k: 0.934 year-1). Eighty taxa were recorded, 22 were exclu-
sive to L. lucidum and 18 to P. salicifolia. The species composition,
abundance and diversity varied with exposure time. Two main succe-
sional groups were detected, one of them associated with early and in-
termediate stages, and the other with the later stages of decomposition.
Poster
1Universidad Nacional de La Plata, Instituto de Botánica Spegazzini, 53
N° 477, La Plata, Buenos Aires, 1900, Argentina2Universidad Nacional
de La Plata, Lisea, Diagonal 113 N° 469, La Plata, Buenos Aires, 1900,
Argentina3University of Sydney , School of Biological Sciences A12,
Sydney, New South Wales, 2006, Australia

MARANO, AGOSTINA V1 and GLEASON, FRANK H*2

Patterns of frequency, abundance and density of Rhizophlyctis rosea
populations from cropping soils in Australia
The distribution of Rhizophlyctis rosea populations was examined in
soils from 21 locations including disturbed and undisturbed habitats in
Australia. Within the disturbed habitats, samples from four sites which
experience different temperatures ranges at New South Wales (Narrabri,
Robertson and Pitt Town Bottoms) and Queensland (Biloela) were as-
sessed for frequency, abundance, density and number of thalli recovered
(TRG). Lens paper baits were placed into Petri dishes with water and air
dried soil. The cultures were then incubated for up to four days at 20, 35
and 40 C, or at 20 C after freezing (-15 C) and heating (80 C) the soil.
Thalli of R. rosea were observed on baits from 59 % of the sites and
more frequently in cropping (71 %) than in natural soils (39 %). The
abundance, frequency, density and TRG of its populations varied among
the samples analyzed, with the greatest abundance, number of thalli,
density and TRG for Pitt Town Bottoms and the highest frequency for
Pitt Town Bottoms and Narrabri soils. Stressful temperature conditions
(freezing and heating) increased the number of thalli observed on the
baits. The present study showed preliminary evidence of a different dis-
tribution pattern of its populations related to soil temperature stress.
Poster
1Universidad Nacional de La Plata, Instituto de Botánica Spegazzini, 53
N° 477, La Plata, Buenos Aires, 1900, Argentina2University of Sydney
, School of Biological Sciences A12, Sydney, New South Wales, 2006,
Australia

MARDONES, M. and ITURRIAGA, T.*
Discomycetes richness from a cloud forest in Venezuela
A discomycete diversity study was conducted in a cloud forest of El
Avila National Park in Venezuela. A systematic collecting scheme
based in transects was used as sampling method. Two plots were se-
lected, and along 60 m long transects, twelve 1 x 1 m subplots were es-
tablished on either side of each of the transect lines at 5 m intervals. Both
sites were visited twice during the winter season for a total of 24 sam-
ples for each site. For each plot 24 and 27 species were identified re-
spectively. Jaccard Species Similarity Coefficient between plots was
27%. Different estimators used to calculate species richness show that
just between 40-60% of the species were observed during this study.
Rarefaction curves indicate that the minimum number of subplots need-
ed to obtain 80% of the actual species at each site is about 50, which
means that at least another two samplings would have been needed. Dis-
comycete species were distributed in the following orders: 27 Helo-
tiales, 6 Rhytismatales, 4 Pezizales, 3 Orbiliales, 2 Lecanorales, 1 Os-
tropales for a total of 45 species. This work adds 9 new records to
Venezuela and 8 possible new taxa. Poster
Universidad Simon Bolivar, Biologia de Organismos, Laboratorio de
Micologia, Sartenejas, Baruta, Venezuela

MARTIN, W. WALLACE
Blastocladiomycota: Habitat and Life Cycles
The Blastocladiomycota was raised from ordinal status in the Chytrid-
iomycota to accommodate zoosporic fungi whose molecular, morpho-
logical and life history characters differed significantly from those of the
Chytridiomycota. Important synapomorphies include zoospores with a
nuclear cap and side-body complex as well as sporic meiosis and the al-
ternation of sporophytic and gametophytic generations. Members of the
Blastocladiomycota (commonly called blastodads) express diverse nu-
tritional abilities and range from saprotrophs (which may be aerobic or
anaerobic) to necrotrophs and biotrophs. Allomyces is an easily main-
tained saprotropic genus whose various species provide simple but ele-
gant examples of isomorphic as well as anisomorphic alternation of
ploidal generations. Major biotrophic genera include parasites of plants
(Physoderma) and aquatic invertebrates (Coelomomyces, Coelomycidi-
um, and some Catenaria species). Parasitic members of the phylum are
ecologically important in the natural control of mosquitoes, midges,
black flies and other aquatic invertebrates and may have future applica-
tions in biological control of medically important and nuisance popula-
tions of insects. Much of our knowledge of the Blastocladiomycota was
obtained two or more decades ago but recent studies in paleontology,
molecular phylogeny, and population biology have revived interest in
the group. Future studies of the group should bring together profession-
als from mycology and the plant and animal sciences to discuss com-
mon interests and problems. This presentation will present an overview
of the techniques used in collecting, identifying, and maintaining fungi
of the Blastocladiomycota. Practical tips for using various representa-
tives of the group in teaching and research will also be covered. Oral
Randolph-Macon College, Biology Department, Ashland, Virginia,
23005, United States

MATA, JUAN L.*1, CEBRIAN, JUST2, PARADIS, LINDA3 and
CAMPBELL, JINX4

Mitosporic fungi isolated from seagrasses in the northern Gulf
Coast of the United States
Fungi are known to be species rich and important as decomposing
agents for a number of coastal and estuarine plants, such as marshes and
mangroves. The reported number of marine fungi associated with sea-
grass beds is relatively lower, and their role in such plant communities
remains to be examined in greater depth. Monthly sampling in seagrass
beds composed of Thalassia testudinum and Halodule wrightii in the
Perdido Bay, FL. area has resulted in the observation of previously re-
ported fungi, but also some new interesting fungi. This is the case of the
conidial ascomycetes Trichocladium allopalonellum and Cumulospora
marina, which constitute new reports on seagrass substrates. Addition-
ally, Trichocladium achrasporum appears to be a new record for Rup-
pia maritima. Other fungi isolated are Dendryphiella arenaria, previ-
ously reported from T. testudinum, and one unidentified species of
Phoma. All of these fungi were isolated from surface sterilized blade
fragments placed on nutrient agar. The most commonly isolated fungus
was Trichocladium allopalonellum. Detection of these fungi on stand-
ing leaves of seagrasses helps support the notion that filamentous mi-
tosporic fungi are more diverse and common, and their ecological role
in seagrass beds more significant, than previously reported. Poster
1University of South Alabama, Biology, 307 University Blvd. N., LSCB
124, Mobile, Alabama, 36688-0002, United States2University of South
Alabama, Marine Sciences, 307 University Blvd. North, Mobile, Ala-
bama, 36688, USA3University of South Alabama, Biology, 307 Uni-
versity Blvd. N., Mobile, Alabama, 36688-0002, United
States4University of Southern Mississippi, Gulf Coast Reseacr Labora-
tory, 703 East Beach Drive, Ocean Springs, Misssissippi, 39564, Unit-
ed States

MAY, GEORGIANA
The dynamics of evolution in plant and fungal interactions
Plant and fungal interactions are pervasive with the outcomes of those
interactions affecting the evolution of plants and their symbionts, and
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structuring communities. Theoretical expectations for plant host and
pathogen evolutionary dynamics have been drawn out in some detail,
nonetheless these are almost entirely focused on very few loci thought
pivotal to the outcome of plant and symbiont interactions. Yet, the indi-
vidual’s phenotype is the target of selection, and there should be
genome-level responses to selection exerted by another organism. In this
symposium, we will portray the biotic complexity of interacting fungal
symbionts of plants (Saunders), learn how selection acts on plant de-
fense genes across the genome (Moeller), track the evolution of fungal
sex chromosomes associated with plant speciation (Hood) and explore
the dynamics of a fungal pathogen genome in response to host domes-
tication and evolution (Stuckenbrock). Together with your participation,
the goal of the symposium is generate leading questions regarding
genome evolution in plant and fungal interactions. Oral
University of Minnesota, Ecology, Evolution and Behavior, 1987 Upper
Buford Circle, St. Paul, MN, 55108, USA

MCDONALD, TAMI*1, ARMALEO, DANIELE1, DIETRICH,
FRED2, JONESON, SUZANNE1 and LUTZONI, FRANCOIS1

Is the acquisition of plant ammonium transporter genes by fungi
key to the origin of the lichen symbiosis?
One fifth of all fungi live symbiotically with green algae, cyanobacteria
or occasionally other photosynthesizers in obligate symbiotic relation-
ships known as lichens. They are highly concentrated in a few closely
related lineages of the Pezizomycotina, suggesting that the lichen sym-
biosis could result from a few key innovations. Examination of the
genome sequence of the lichen forming fungus Cladonia grayi revealed
the presence of four ammonium transporter genes. Two of these belong
to fungal ammonium transporter families MepB and MeaA. The re-
maining two have highest homology to plant-type ammonium trans-
porters in the ammonium transporter 2 family (Amt2), which may be in-
volved in ammonium re-uptake from the intercellular space.
Homologues of these plant-type ammonium transporters were located
by degenerate PCR and Southern blotting in other lichen-forming fungi
in the subclasses Lecanoromycetidae, Chaetotheriomycetidae, and
Dothidiomycetidae, but are absent from all published genomes of non-
lichen-forming fungi with the exception of Penicillium marneffii. Phy-
logenetic analysis of all ammonium transporters in several fungal, plant
and bacterial genomes showed the plant-type lichen-forming fungal am-
monium transporters nested within the plant Amt2 clade, suggesting a
horizontal gene transfer event early in the evolution of lichen-forming
fungi, as well as a possible gene duplication event. Oral
1Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708, USA2Duke
University, Molecular Genetics and Microbiology, Institute for Genome
Sciences and Policy, 289 CARL Building, Research Drive, Durham,
NC, 27710, USA

MCFARLAND, JACK M.*1, TAYLOR, LEE2, RUESS, ROGER3,
OLSON, KARL3 and KNUT, KIELLAND3

Changes in community composition of ectomycorrhizal fungi asso-
ciated with Alnus tenuifolia in response to changing plant N:P bal-
ance
Nitrogen (N) fixation by Alnus represents an essential component of the
N cycle in boreal forest ecosystems. This is particularly true along flood-
plain chronosequences where up to 70% of the N accumulated during
forest succession derives from fixation by A. tenuifolia. However, bio-
logical N fixation is energetically expensive, resulting in a high demand
for phosphorus (P). Although ectomycorrhizal fungi (EMF) are adept at
mobilizing recalcitrant P sources, they vary widely in their physiologi-
cal capacities. Plants should select associations that balance carbon ex-
penditure in supporting a mycobiont against the mineral nutrition de-
rived from the fungal partner. The goal of our project was to determine
if changes in plant N:P balance result in a corresponding shift in com-
munity composition of mycorrhizal fungi associated with A. tenuifolia.
We analyzed fungal ITS rDNA sequences isolated from alder root tips
(n = 864) collected from each of three mid-successional balsam poplar
(Populus balsamifera) stands amended with either N or P. In agreement

with published accounts of narrow mycorrhizal specificity in alder, we
found fewer than 100 fungal OTUs. Though in most plots alder roots
were dominated by only a dozen or so species, these fungi belonged to
diverse lineages, e.g. Thelephoraceae, Pyronemataceae, and Heloti-
aceae. Using ordination analysis and MRPP tests of differences among
treatments, we determined that alder-associated EMF community com-
position was indistinguishable between control and N-amended plots;
however, stands fertilized with P demonstrated a marginally significant
shift in community composition. More importantly, we observed a 33%
reduction in EMF infection on fine roots collected from P plots. These
results suggest that changes in P, but not N availability result in subse-
quent shifts to EMF community composition presumably as plants se-
lectively down regulate carbon allocation to fungal partners in response
to changing plant N:P balance. Oral
1University of Alaska Fairbanks, Institute of Arctic Biology, 311 Irving
I, 902 N Koyukuk Drive, PO Box 757000, Fairbanks, AK, 99775-7000,
USA2University of Alaska Fairbanks, Institute of Arctic Biology, 311
Irving 1, Fairbanks, AK, 99775, USA3University of Alaska, Institute of
Arctic Biology, 311 Irving I Building, Fairbanks, AK, 99775, USA

MEJIA, LUIS C.*1, CASTLEBURY, LISA A.2, ROSSMAN, AMY
Y.2 and WHITE, JR., JAMES F.1
Phylogeny, host-associations, and geographic distribution of the
genus Cryptosporella (Gnomoniaceae, Diaporthales, Ascomycota)
Species of the genus Cryptosporella occur on branches of hardwood
trees in Betulaceae, Tiliaceae, and Ulmaceae in Europe and North
America. Species in this genus are microscopic and are within the most
abundantly isolated on surveys of endophytes from trees of the Betu-
laceae. Species of Cryptosporella appear to have a limited host range
and geographic distribution. Here we use morphological and molecular
data to define the genus Cryptosporella and to infer the phylogeny of its
species. Specimens analyzed were collected in North, Central, and
South America, Europe, and Asia. Data used for morphological com-
parisons included arrangement of perithecia and asci and ascospore size.
Molecular data included DNA sequences from multiple genes (i.e. β-
tubulin, ITS, LSU, RPB2, and Tef-1α). The resulting multigene phy-
logeny and morphological data suggest the recognition of at least eight
new species, increasing the total number of species on this genus to 17,
and that this genus has speciated primarily on Betulaceae. Fourteen
species occur exclusively on Betulaceae. The host range of most species
is very narrow with nine species limited to a single host species and
seven species occurring on a few usually congeneric hosts species. Fur-
thermore the data suggest a geographic structure among Cryptosporella
species, potentially due to speciation events resulting from host jumps to
both distantly and more closely related host species within the same ge-
ographic area. The known distribution range of Cryptosporella is ex-
panded to Central and South America. Oral
1Rutgers University, Plant Biology and Pathology, 59 Dudley Rd.,
Foran Hall, New Brunswick, NJ, 08901, USA2United States Depart-
ment of Agriculture, Agricultural Research Service, Systematic Mycol-
ogy and Microbiology Laboratory, 10300 Baltimore Ave., Bldg. 011A,
Beltsville, MD, 20705, USA

METHVEN, ANDREW S.*1, HUGHES, KAREN W.2 and PE-
TERSEN, RON3

Species Complexes in Section Lactifluus of the Ectomycorrhizal
Mushroom Genus Lactarius
As part of a preliminary study of species in Section Lactifluus in the ec-
tomycorrhizal mushroom genus Lactarius, collections of “Lactarius
volemus” and allied taxa from the Great Smoky Mountains National
Park were compared with each other, collections from Europe, and en-
vironmental samples using sequences of the ribosomal ITS region.
While L. luteolus, L. hygrophoroides, and L. corrugis are represented as
distinct clades, collections of L. volemus were divided into six clades.
Clade 1 contained a collection from the Great Smoky Mountains Na-
tional Park and an environmental sample from the southern Appalachi-
ans. Clade 1 affiliates with L. corrugis and L. volemus and its’ position
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in the phylogeny is not entirely clear. Clade 2 consists of three collec-
tions from the Great Smoky Mountains National Park and an environ-
mental sample from the southern Appalachians. Clade 3 comprises two
collections of L. volemus var. flavus originally described by Hesler and
Smith from the southeastern United States. Clade 4 consists of a collec-
tion from Sweden and an environmental sample from Italy. Clade 5 in-
cludes one collection from western Russia and two collections from
Sweden and may represent authentic L. volemus. Clade 6 is genetically
divergent from all other L. volemus clades and consists of three closely
related collections from the Great Smoky Mountains National Park and
a collection labeled as L. volemus from France. While individual clades
of L. volemus are well-supported, with the exception of clade 2 where
relationships within the clade are ambiguous, the relationship amongst
clades 2, 3, 4, 5 and 6 is not entirely clear. Based on ITS sequences, it
appears that L. volemus is not a single entity but is composed of several
species or subspecies. Poster
1Eastern Illinois University, Department of Biological Sciences, 600
Lincoln Ave, Charleston, Illinois, 61920-3099, USA2University of Ten-
nessee, Knoxville, Ecology and Evolutionary Biology, 422 Hesler Biol-
ogy Building, Knoxville, TN, 37996-0830, USA3University of Ten-
nessee, Ecology and Evolutionary Biology, Knoxville, TN,
37996-1100, USA

MEYER, SUSAN E.*1, ALLEN, PHIL S.2 and BECKSTEAD, JULIE3

Predicting Carryover Seed Bank Density for Cheatgrass (Bromus
tectorum)
The winter annual weed Bromus tectorum L. is known for the produc-
tion of prodigious quantities of seeds. Its seed bank is considered short-
lived, but factors mediating seed persistence in soil have not been well-
quantified across a range of habitats. We examined seed bank dynamics
over a two-year period at five sites that vary in mean annual precipita-
tion from 185 to 528 mm. We use the first year of data to develop a
model for predicting viable carryover seed density, and use the second
year of data as an independent test of model validity. Carryover seed
density at the end of spring is determined by three variables: seed den-
sity in the transient fall seed bank, proportion of seeds that germinate,
and proportion of potential carryover seeds that are killed, primarily by
the fungal seed bank pathogen Pyrenophora semeniperda. Fall seed
bank densities are mediated largely by productivity the previous year.
This varies tremendously across years and is not closely tied to habitat,
as populations at xeric sites may have large seed crops in favorable
years, and populations at mesic sites may be infected with systemic smut
pathogens that greatly reduce seed set. The fraction of seeds that germi-
nate is largely controlled by the effectiveness of fall and early winter
precipitation and tends to be larger at more mesic sites. The fraction of
ungerminated seeds that are killed is a function of pathogen inoculum
load at the site. More mesic sites, where fewer seeds remain ungermi-
nated in spring, tend to have lower inoculum loads and higher seed sur-
vival. Xeric sites have large potential carryover fractions, but also have
higher inoculum loads and lower survival. This negative relationship be-
tween size of the carryover seed fraction and survival tends to normal-
ize the density of viable carryover seeds, which varies over a relatively
small range. Oral
1USDA Forest Service, Rocky Mountain Research Station, Shrub Sci-
ences Laboratory, 735 N 500 E, Provo, Utah, 84606, USA2Department
of Plant and Animal Sciences, Brigham Young University, Provo, Utah,
84602, USA3Gonzaga University, Department of Biology, 502 East
Boone Avenue, Spokane, Washington, 99258, USA

MILLER, ANDREW N.
Biodiversity of pyrenomycetes in the Great Smoky Mountains Na-
tional Park (USA)
The Great Smoky Mountains National Park (GSMNP) is an Interna-
tional Biosphere Reserve that spans more than half a million acres (2200
km2) between the mountainous borders of eastern Tennessee and west-
ern North Carolina. It is the site of a current All Taxa Biodiversity In-
ventory. Until recently, few studies on ascomycetes have been conduct-
ed in the park. Pyrenomycetes were chosen for study since they

represent one of the largest groups of fungi, but are also one of the most
poorly known most likely due to their small size (usually &lt;1mm di-
ameter). As part of a NSF Biotic Surveys and Inventories grant, pyreno-
mycetes were collected from wood, soil, dung and herbaceous material
throughout the park. A combination of traditional random sampling and
structured plot sampling along 30m long transects was employed. Over
1800 collections were made during 76 collecting days representing 213
collecting events from 2004-2008. Of these, 1063 (59%) have been
identified to species representing approximately 445 unique species, 325
(73%) new park records and at least twelve (3%) new species to science.
Other products developed during this study such as databases, species
accumulation curves, identification guides and interactive keys will be
discussed. Oral
University of Illinois, Illinois Natural History Survey, 1816 South Oak
Street, Champaign, IL, 61820, USA

MINNIS, A. M.
Observations on species of Pluteus from Idaho, U.S.A.
Pluteus (Agaricales, Basidiomycota) is a cosmopolitan eugaric genus
characterized by free lamellae, pinkish brown basidiospores (in mass),
convergent lamellar trama, and the lack of a universal veil as well as its
typically xylophilic habit. During the recent NAMA foray in Idaho,
U.S.A., some new collections of Pluteus were obtained. Data from mor-
phological examinations and DNA sequences (ITS region & nLSU
rRNA gene) suggest these represent undescribed taxa. Historically,
these taxa may have been confused with Pluteus cervinus, a lumping
ground of wide ranging degrees for superficially similar taxa. Descrip-
tions and illustrations of these Idaho collections are presented. Poster
USDA-ARS, Systematic Mycology and Microbiology Laboratory,
Room 304, B011A, 10300 Baltimore Ave., Beltsville, MD, 20705,
U.S.A.

MOELLER, DAVID*1 and TIFFIN, PETER2

Geographic variation in adaptation at the molecular level: patho-
genesis-related proteins and plant-fungal interactions in Teosinte
Plant-enemy interactions, including interactions between plants and fun-
gal pathogens, frequently vary among geographic locations, which can
result in spatially-variable selection and local adaptation. Although the
molecular genetics of plant responses to invading enemies is increas-
ingly well understood, less is known about the evolutionary dynamics of
these genes in space and time. In particular, it is unclear whether geo-
graphically-variable selection is consistent or strong enough to influence
patterns of nucleotide variation at individual defense loci. We examined
patterns of nucleotide diversity and population genetic structure in 16
plant innate immunity genes (pathogenesis-related proteins), involved in
plant defense against fungal pathogens and/or insect herbivores. Se-
quence variation within and among six populations of teosinte, the wild
ancestor of maize (Zea mays ssp. parviglumis), was used to test the hy-
pothesis that patterns of population structure and within-population di-
versity at immunity genes differed from patterns found at (1) non-im-
munity (reference) loci and (2) from neutral expectations derived from
coalescent simulations of structured populations. For the majority of
genes that we studied, including genes known to be upregulated in re-
sponse to fungal pathogens, we did not detect evidence for geographi-
cally-variable selection at the molecular level. One gene that functions
mainly in defense against insect herbivores exhibited unusually high di-
vergence among populations, unusually low levels of polymorphism
within populations, and a novel replacement substitution in the active
site of the protein limited to one geographic region. Overall, our results
indicate that a signature of local adaptation in pathogenesis-related pro-
teins involved in plant defense may be uncommon. The results of our
work are discussed in the context of molecular population genetic stud-
ies of plant defense genes in other species and in comparison to genes
that function in the detection (R-genes) and signaling components of the
plant defense response. Oral
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1University of Georgia, Genetics, Davison Life Sciences, Athens, GA,
30602, USA2University of Minnesota, Plant BIology, 1445 Gortner Av-
enue, Saint Paul, MN, 55108

MOLINA, RANDY
Rare species conservation and management: lessons from the Pa-
cific Northwest, USA
A fundamental problem in fungal conservation is knowing whether a
species is truly rare or simply under-collected. If a species is truly rare,
how does one protect its known location(s) or habitat to conserve the
species? This presentation uses examples from the fungal conservation
program conducted under the guidelines of the Northwest Forest Plan
(NWFP) to explore concepts of fungal rarity, conservation and manage-
ment. In 1994, 234 fungal species were listed for protection under the
NWFP, an area encompassing 9.7 million ha of federal land in the States
of Washington, Oregon and northern California. The fungal species
were presumed rare, associated with late-successional old-growth
forests, and in need of protection not afforded by the major elements of
the NWFP, including a vast system of forest reserves. The conservation
guidelines called for protecting known sites while gathering information
through surveys to learn more about species rarity, distribution, habitat
requirements, and persistence concerns. After 12 years of survey the
total number of collection records for all listed species increased four-
fold from approximately 3500 to 14400. Fifty-five percent of species
were found at 20 or fewer sites and considered rare; 42 % were found at
ten or fewer sites. Mapped distributions of known locations varied
among species, but in total were well distributed throughout the NWFP
area, thus indicating the importance of the entire NWFP area in con-
serving rare fungi. The NWFP relies on a system of late-successional
forest reserves to act as a coarse-filter conservation approach to provide
protection for late-successional species. Ninety percent of fungal species
had some portion of their known sites within reserves, but only 34 % of
total sites occurred within reserves. Thus, for the rarest species, apply-
ing a fine-filter conservation approach that protects known locations
outside of reserves becomes an important aspect of species protection.
Oral
US Forest Service, Pacific Northwest Research Station, Forestry Sci-
ences Laboratory, 3200 SW Jefferson Way, Corvallis, OR, 97331, USA

MUELLER, GREGORY M.
Counting individuals and determining geographic range of macro-
fungi: an operational approach for assessing macrofungi under
IUCN Red List guideline criteria
The IUCN Red List criteria for assessing the conservation status of an
organism require information on the geographic range of a species, size
of individuals, number of individuals (population size), and degree of
population fragmentation. Such data have been difficult to obtain for
most groups of fungi because of the way they grow. Macrofungi pro-
duce easily observed sporocarps from “invisible” mycelia growing
through substrata such as soil, wood, leaf-litter, or dung. Thus, the size
of the individual and estimates on how long an individual persists can-
not be determined simply by counting sporocarps. Recent phylogenetic
analyses and population biology studies using molecular markers to de-
termine the distribution of species, size of genetic individuals (genets),
how long a genet persists, and gene flow among genets (i.e., population
structure) are providing information useful for addressing the IUCN cri-
teria. Most of the studies have been carried out on ectomycorrhizal
species of Agaricomycotina, but a few saprotrophic taxa have also been
examined. With the exception of some polypore taxa, most examined
species of macrofungi show discrete distribution ranges and many “cos-
mopolitan” species have been shown to be species complexes. In most
cases, the size of an individual genet has been shown to be small, usu-
ally less than 1 m2. Also, a high degree of annual turnover has been doc-
umented for a number of studied species. This suggests that many indi-
viduals persist for a relatively short time and that new individuals
regularly become established. Most studies have shown relatively low
levels of population structure over fairly large distances suggesting that
population fragmentation, at least at regional scales, may not be a major

issue. While much more data on the population biology of macrofungi
are needed, the existing data provide a starting point for developing op-
erational definitions for assessing the conservation status for macrofun-
gi. Oral
Chicago Botanic Garden, Science and Academic Programs, 1000 Lake
Cook Road, Glencoe, IL, 60022, USA

MULLANEY, E.*, SETHUMADHAVAN, K., BOONE, S. and
ULLAH, A.
Ethanol tolerance in Aspergillus niger and Escherichia coli phytase
Today, a major co-product of ethanol production from yeast fermenta-
tion of grains is distillers dried grains with soluble (DDGS). The high
nutritive value of DDGS has spurred attempts to expand its utilization
as an animal feed. However, one problem limiting the increased utiliza-
tion of DDGS for this application is that most of its phosphorus (P) is
bound up in a single compound, phytate. Phytate is common in grains,
but non-ruminant animals cannot digest it; therefore, supplementing
DDGS with phytase is necessary when DDGS is fed to these animals.
The yeast, Saccharomyces cerevisiae, generally utilized in fermentation
is known to have its own phytase, but the high levels of phytate found
in DDGS suggest that ethanol produced during fermentation inactivates
the yeast’s native phytase. While no information exist on the ethanol tol-
erance of any phytase, ethanol inhibition of other hydrolytic enzymes
has been reported. In this study, the ethanol tolerances of two microbial
phytases that are marketed as animal feed additives are determined.
While both are histidine acid phosphatases and share the same active site
geometry and catalytic mechanism, one is from Aspergillus niger and
the other is produced by Escherichia coli. They are also known to have
their own unique catalytic characteristics. Differences in ethanol toler-
ance in the two enzymes can enhance our understanding of how ethanol
interacts with this class of enzymes and this may contribute to the de-
sign of phytases that retain more activity during fermentation and thus
lower the phytic acid content of DDGS. The achievement of a molecu-
lar modification to enhance ethanol tolerance in phytase may also have
further application in other hydrolytic enzymes. Poster
Srrc-Ars-Usda, New Orleans, LA, 70124

OLSSON, PÂL AXEL2

Feast, famine and finding a niche – how seasonal carbon allocation
and fungal life history strategies affect biomass and community
composition of arbuscular mycorrhizal (AM) fungi.
In nature, plants are linked by multiple AM fungi in complex networks,
and molecular identification has revealed a high diversity of previously
unknown fungi. However, in-situ symbiotic function, and factors that
determine fungal community assemblage are little known. We com-
bined 13CO2 pulse labeling of plants, AM fungal signature lipid analy-
ses, and molecular identification in a Danish grassland to determine if
carbon (C) allocation from plants to fungi differ seasonally, how poten-
tial differences influence fungal biomass, and whether fungal commu-
nity composition change concomitantly. The perennial plant Hypocheris
radicata was photosynthetically active throughout the year, but C-as-
similation was significantly reduced in February compared with July
and October. This resulted in significantly lower 13C concentration in
the AM fungal specific neutral lipid 16:1&#969;5, as well as overall
lipid concentration, in roots up to one week after pulse labeling, sug-
gesting that the fungal C-status and plant C-assimilation is tightly linked
and dynamic. Contrary, the phospholipid fraction of 16:1&#969;5,
which measures internal fungal membranes, remained constant over the
year, and this was supported by non-significant changes in mycorrhizal
colonization. Thus, while mycorrhizal structures persisted over the win-
ter, they appeared to have possessed few C-reserves. There was no sig-
nificant seasonal shift in AM fungal community composition in H. rad-
icata roots, but a trend toward more sporulating taxa after the summer
drought. The dominant taxa are uncultured and display many character-
istics associated with K-strategists as they form large mycelia, sporulate
rarely and are sensitive to disturbance. Fungi possessing more r-select-
ed traits, such as Glomus mosseae, were present but in low abundance
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and almost exclusively found associated with the poorly colonized Di-
anthus deltoids. No arbuscules were observed in those roots, and
whether the fungus provides any benefit or is simply taking refuge in
this plant awaiting a disturbance event is unclear but is currently under
investigation. Oral
1Copenhagen University, Biology, &#216;ster Farimagsgade 2D,
Copenhagen, 1353, Denmark2Lund University, Ecology, Ecology
Building, Lund, 22362, Sweden

OVREBO, CLARK L.*1, HUGHES, KAREN W.2 and HALLING,
ROY E.3
A preliminary phylogeny of Tricholoma based on the rRNA ITS re-
gion
Tricholoma has long been a focus of the first author’s research and most
of that work has taken a morphological approach. A current collabora-
tive project is to examine the species in the genus utilizing DNA se-
quencing of the ribosomal RNA region. For these analyses, DNA was
extracted using a modified CTAB buffer followed by alcohol precipita-
tion. Primers ITS1F and ITSF4 were used for PCR of the ribosomal
RNA ITS region. Dideoxy sequencing was primed with ITS5 in the for-
ward direction and ITS4 in the reverse direction with alignment and
trimming done manually. These sequenced collections have also been
examined morphologically. Related sequences were obtained from
GenBank. Alignment difficulties required deletion of approximately
100bp of data for analysis of the entire Tricholoma data set. A majority
rule consensus tree of 1000 equally parsimonious trees was obtained
using PAUP. The resulting tree included two distinct clades comprising
ca. 18 subclades. A comparison of the clades to the infrageneric classi-
fication of Rolf Singer reveals some similarities when comparing mor-
phology vs. DNA sequencing. In the Singerian classification, Tricholo-
ma subg. Tricholoma is composed of two main sections, sect.
Tricholoma and sect. Genuina. Most of section Tricholoma is repre-
sented by a monophyletic clade in the ITS phylogeny. The subclades
within sect. Tricholoma agree well with stirpes of Singer and pose no
alignment problems. Section Genuina, composed of T. caligatum, T.
magnivelare, T. colossum, T. fulvum, T. vaccinum, T. ustale and T. fo-
cale, appears in a well supported clade together with other morphologi-
cally unrelated subgenera Pardinicutis and Contextocutis and a T. my-
omyces subclade, the latter belonging to sect. Tricholoma. Tricholoma
saponaceum and variants belong to subg. Contextocutis and appears as
a separate clade but with low bootstrap support. Poster
1University of Central Oklahoma, Biology, 100 N. University Drive,
Edmond, OK, 73034-5209, USA2University of Tennessee, Knoxville,
Ecology and Evolutionary Biology, 422 Hesler Biology Building,
Knoxville, TN, 37996-0830, USA3The New York Botanical Garden,
200 street & Kazimiroff Boulevard, Bronx, ny, 10458, United States of
America

PADAMSEE, MAHAJABEEN*1 and MCLAUGHLIN, DAVID J.2
Seeing red: an exploration of morphological characters in the
Psathyrellaceae using molecular phylogenetic analyses
Molecular phylogenetic analyses of mushrooms have demonstrated that
various morphological characters traditionally used to delimit genera are
homoplasious. However, molecular phylogenetic analyses can also pro-
vide the framework within which the evolution and taxonomic utility of
morphological characters can be examined. Evidence is presented for a
new genus in the mushroom family Psathyrellaceae based on a combi-
nation of microscopic features and molecular phylogenetic evidence.
This genus consists of psathyrelloid mushrooms with red, smooth spores
that typically also possess thick-walled encrusted cystidia. Phylogenetic
analyses of nuclear ribosomal large subunit DNA and elongation factor
1-alpha sequences confirmed the placement of this new genus as a
unique lineage sister to the ornamented-spore genus Lacrymaria. The
evolution of some morphological characters is interpreted and discussed
in light of the two sister lineages. Recently uncovered synapomorphic
characters are discussed in regard to the taxonomic status of the two gen-
era. Oral

1Louisiana State University Agricultural Center, Department of Plant
Pathology and Crop Physiology, 302 Life Sciences Bldg., Baton Rouge,
LA, 70803, U.S.A.2University of Minnesota, Department of Plant Biol-
ogy, 250 Biological Sciences Center, 1445 Gortner Ave., St. Paul, MN,
55108, USA

PADAMSEE, MAHAJABEEN*, PILCHER, W.R. and AIME, M.C.
Investigating red yeast diversity from phyto- and mycospheres in
Louisiana
Ballistosporic red yeasts distributed throughout the three subphyla of
Basidiomycota are ubiquitous components of the aerobiota as well as
the phyllosphere. We surveyed for and found red yeasts in southern
Louisiana on a variety of plant surfaces including leaves, fruits, and
flowers. We also found red yeasts to be a common component of the
mycosphere where they were isolated from a variety of niches such as
gasteromycete glebas, mushroom fruiting bodies, and rust sori.
Sporobolomyces pararoseus was the most common red yeast isolated
and was found on the majority of sampled substrates. Others, such as
Rhodotorula spp. (Pucciniomycotina) and Farizyma sp. (Ustilaginomy-
cotina), were more limited in distribution. Phylogenetic diversity, po-
tential new species, and microhabitat specialization will be discussed.
Poster
Louisiana State University Agricultural Center, Department of Plant
Pathology and Crop Physiology, 302 Life Sciences Bldg., Baton Rouge,
LA, 70803, U.S.A.

PARRENT, JERI L.*1, MAHERALI, HAFIZ1, POWELL, JEFF R.2
and KLIRONOMOS, JOHN N.1
Phylogenetic signal in functional diversity and community assem-
bly of arbuscular mycorrhizal fungi
In contrast to many other guilds of plant symbiotic fungi, arbuscular my-
corrhizal fungi (AMF) are a relatively low diversity, monophyletic and
ancient lineage. Consistent with many other fungal communities, our
understanding is limited with regard to the factors that govern AMF
community assembly and the functional consequences of AMF com-
munity composition for their plant hosts. Previous studies have shown
that AMF taxa vary in a number of traits relevant to their performance
as plant partners, such as plant colonization intensity, soil hyphal bio-
mass, and pathogen protection. Here we combine data from field and
greenhouse studies with a phylogenetic approach to examining AMF
communities to ask: (1) Are functional traits of AMF taxa phylogeneti-
cally conserved; (2) what is the spatial organization of phylogenetic
community structure; and (3) what are the consequences of phylogenet-
ic diversity in AMF community assemblages for plant productivity? Re-
constructing functional trait evolution across the AMF phylogeny we
find evidence for conservation of a number of traits, and this pattern is
largely driven by the partitioning of trait variance between two early di-
verging lineages within this phylum. Our studies also show that AMF
communities are phylogenetically overdispersed at spatial scales rang-
ing from 4-576 m2, and that plant productivity increases as phylogenet-
ic diversity is increased within constructed AMF community assem-
blages. These results suggest that phylogenetic structure may be an
honest signal for functional diversity within AMF communities, and that
phylogenetic overdispersion of AMF communities may represent func-
tional complementarity of AMF community members, which can have
a positive, synergistic effect on their plant associates. Oral
1University of Guelph, Department of Integrative Biology, Guelph, On-
tario, N1G 2W1, Canada2Freie Universität Berlin, Institut für Biologie -
Ökologie der Pflanzen, Berlin, D- 14195, Germany

PATEL, SHAIKHAMAR
Monthwise variation of air borne Alternaria spores and disease
(early blight) development in tomato crop at Nashik district-India
The present studies deals with an observation on air borne Alternaria
spores over tomato (Lycopersicon esculentum Mill) fields at Nashik was
carried out during both kharif and rabi seasons i.e. from the month of
January to April and July to October 2000 by using Tilak’s air sampler.
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The investigations were carried out mainly to assess correlation between
the concentration of air borne Alternaria and its relevance to the disease
incidence and the effect of prevailing weather variation such as temper-
ature, relative humidity and rainfall. Monthly concentration shows great
variation in both the year of investigations. Highest concentration in the
month of September 2000 (6.17 %) and January 2001 (2.68 %) is prob-
ably due to moderate rainfall, high humidity, low temperature and har-
vesting activity of the crop respectively. Concentration of Alternaria
spores also shows correlation with disease development. Poster
MVP samaj, Arts, Science & Commerce College, Ozar (Mig), Botany
Department, Ozar (Mig), Tal.Niphad, Dist. Nashik, Ozar (Nashik), Ma-
harashtra, 91, India

PATINO-CONDE, V.* and MAGALLÓN, SUSANA
Origin and evolution of hydnoid hymenophore among holobasidi-
ate agaromycetes
The hymenophore is defined as plecto that supports the hymenium. This
structure has great importance in the taxonomy of holobasidiate agari-
comycetes (formerly Homobasidiomycetes). Traditional classifications
at the order or family level for this group were strongly influenced by
the macroscopical configurations of hymenophore. However, this im-
portance decayed as studies about micromorphology and taxonomy of
agaricomycetes advanced. Recent phylogenetic evidence suggests that
the evolution of the hymenophore among agaricomycetes represents
multiple morphological convergences. Without exception all different
types of hymenophora (i.e. porus, lamellas, teeth, etc.) have apparently
originated several times among major clades of agaricomycetes. Hyd-
noid (toothed) hymenophore is probably one of the most recurrent
macroscopical configurations within this group; nevertheless, it is rare at
the species level. In this study, we conducted detailed observations of
micromorphological attributes of hydnoid hymenophora in different
genera of agaricomycetes. Through the use of phylogenetic comparative
methods, we investigated the distinct origins of hydnoid hymenophora,
and their transformation into other types of hymenophora. The results
support the independent evolution of this macroscopic configuration in
several instances along the evolutionary history of agaricomycetes. In
addition, our morphological study shows that the hymenophore of most
hydnoid fungi is plectologically similar, and in all cases it display some
distinctive morphological attributes, such as the presence of sterile hy-
phae in the apex, the subapical distribution of the hymenium, a regular
to subregular hymenophoral trama, and tramal origin for hymenophore.
This suggests that, in addition to convergence in macroscopic shape,
hydnoid fungi apparenty share an underlying morphogenetic develop-
ment. Poster
Instituto de Biologia, Departamento de Botanica, Circuito Exterior s/n,
Ciudad Universitaria, Coyoacan, D.F., 04510, Mexico

PEAY, KABIR*1 and BRUNS, THOMAS2

Dispersal, functional traits &amp; phylogenetics in ectomycor-
rhizal community assembly
In this talk we use a traditional community ecology framework to ex-
plore mechanisms underlying the assembly of ectomycorrhizal commu-
nities. Two key processes that determine community assembly are dis-
persal and habitat filtering. Dispersal is the first barrier to membership
within a community, however, few studies have explicitly examined its
affects on ectomycorrhizal community assembly. We focus primarily on
functional traits that determine dispersal potential of fungal spores and
subsequent colonization of host roots. This is based on evidence from
both field and greenhouse studies designed to quantify such factors as
spore dispersal distances, spore longevity and spore heat resistance. Dif-
ferences between species in these traits are closely linked with patterns
of community assembly observed in natural and experimental studies of
ectomycorrhizal fungi at Point Reyes National Seashore, CA. Together
these results suggest that dispersal is a major determinant of ectomycor-
rhizal community assembly. To demonstrate the role of habitat filtering
in ectomycorrhizal community assembly, we present evidence from a
study conducted in Southeast Asia across a sharp soil ecotone. We used
molecular methods to profile ectomycorrhizal communities on contrast-

ing soil types that occur in close spatial proximity. Diversity was very
high in this system and most plots shared no species in common. How-
ever, the use of comparative phylogenetic community ecology methods
shows that habitat filtering is likely an important determinant of com-
munity structure in this system. Oral
1UC Berkeley, Plant & Microbial Biology, 301 Koshland Hall, Berke-
ley, CA, 94720, USA2University of California Berkeley, Plant and Mi-
crobial Biology, 321 Koshland Hall, Berkeley, CA, 94720-3102, USA

PEKAREK, ELIZABETH* and VILGALYS, RYTAS
Multiple-species sexual compatibility and the role of reinforcement
in Pleurotus pulmonarius from New Zealand
Understanding of the genetic mechanisms of speciation is hindered by
our inability to cross good biological species and produce fertile off-
spring. Exceptions to this rule provide a useful tool in aiding our knowl-
edge of how species form reproductive barriers. To this end, I have char-
acterized a collection of Pleurotus pulmonarius from New Zealand
(NZP) that shows mating compatibility with three other well document-
ed biological species of Pleurotus. I report here that the NZP strain ap-
pears to have completely lost the prezygotic isolating barriers reported
in P. pulmonarius strains from Europe, Asia, and North America.
Postzygotic isolation, in the form of inviable and infertile offspring, is
incomplete, but remains a strong factor for these interspecies hybrids.
This dichotomy between pre- and postzygotic isolation along with the
biogeography of the species involved, suggests a reversal of the effects
of reinforcement on this isolated New Zealand strain. Oral
Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708, USA

PEREIRA-CARVALHO, RITA DE CASSIA, INACIO, CARLOS A
and DIANESE, JOSE C*
New multi-ascosporic capnodiaceous fungus from the Cerrado
A capnodiaceous ascomycete belonging in a new genus was found in
the Brazilian Cerrado, and characterized by: colonies effuse, epiphyl-
lous, superficial; mycelium superficial, light brown to brown; hyphae
septate, branched, light brown; hyphal cells cylindrical [9-17 (12) × 2-5
(3) μm] or monilioid [9-19 (12) × 4-6 (4) μm]; ascomata 109-198 (140)
μm diam., ostiolate, globose or ovoid, superficial, unilocular, smooth;
wall with textura ranging from globose to angular; asci 44-69 (54) × 27-
44 (31) μm, broadly clavate or obovoid, bitunicate, aparaphysate, about
64-spored; ascospores 7-10 (8) × 3-4 (3) μm, hyaline, elliptical to fu-
soid, 1-2-septate. None of the known genera in family Capnodiaceae
could accommodate the new fungus. Thus, it will soon be described as
the type species of a new monotypical genus to be published following
the International Code of Botanical Nomenclature. Oral
Universidade de Brasilia, Fitopatologia, Campus Universitario Darcy
Ribeiro, Asa Norte, Brasilia, Distrito Federal, 70910-900, Brazil

PERRY, BRIAN*1, DESJARDIN, DENNIS1 and MONCALVO,
JEAN-MARC2

Evolution of Bioluminescence within the Euagarics
Bioluminescence, the emission of light by living organisms, is known to
occur in many distantly related phyla, including Fungi. Although writ-
ten observations of the phenomenon are reported to date to Aristotle
(384-322 BCE) and Pliny the Elder (23-79 CE), we know surprisingly
little regarding the nature of the chemical pathways responsible for fun-
gal bioluminescence, and how or why bioluminescence has evolved
within the fungi. All documented species of luminescent fungi are eua-
garic, white rot taxa from the genera Armillaria, Omphalotus (incl.
Lampteromyces), Neonothopanus, Mycena and allied mycenoid genera.
Recent molecular phylogenetic studies resolve these bioluminescent
taxa in three distinct clades, suggesting several independent derivations
of the luminescent pathway. Our research focuses on the systematics
and evolution of Mycena and allied genera, and has greatly expanded
upon bioluminescent taxa sampled for molecular sequence data. Using
a multi-gene approach (rpb2, tef1, 25S rDNA), we are investigating the
evolution of bioluminescence within the euagarics. Preliminary results

Continued on following page



Inoculum 60(3), June 2009 35

indicate the presence of at least four distinct lineages containing biolu-
minescent taxa. Ancestral state reconstruction methods are being em-
ployed to infer the presence or absence of bioluminescence at nodes of
significance within the phylogenetic hypotheses. Within our broad sam-
pling of Mycenaceae, preliminary reconstructions suggest the presence
of bioluminescence at the node giving rise to Mycena sensu stricto, sug-
gesting the loss of luminescence in multiple taxa. Results for analyses of
the euagarics will be presented and discussed. Oral
1San Francisco State University, Department of Biology, 1600 Hol-
loway Ave., San Francisco, CA, 94132, United States2Centre for Biodi-
versity and Conservation Biology, Royal Ontario Museum, 100
Queen’s Park, Toronto, ON, M5S 2C6, Canada

PETERSEN, RON*1 and HUGHES, KAREN W.2
Speedbumps On The Road To Barcoding Agarics
The movement toward barcoding life has gathered some momentum in
mycology, although some major obstacles still remain. Among the reg-
ulations and conventions being promulgated by the barcoding commu-
nity is one which will prove particularly problematic for the mycologi-
cal community: one barcode per species. Inherent is a definition of
“species,” which for some agarics has been investigated to various res-
olutions. At stake is whether a species is defined morphologically, ge-
netically or molecularly. Also of increasing interest is the biogeograph-
ical partition of “species,” to which phylogeographic data are
contributing, and from which geographic population the single barcode
should be derived. Examples include Marasmius scorodonius, and M.
androsaceus, Lactarius volemus, the Megacollybia platyphylla com-
plex, Lentinus tigrinus and Sarcodon imbricatum. Haphazard and/or
capricious barcoding will lead to significant misinformation for meta-
data, informatics, ecology and modeling, much less systematics. It is
suggested that the barcoding effort must conform to the normal rules and
recommendations of nomenclature Oral
1University of Tennessee, Ecology and Evolutionary Biology,
Knoxville, TN, 37996-1100, USA2University of Tennessee, Knoxville,
Ecology and Evolutionary Biology, 422 Hesler Biology Building,
Knoxville, TN, 37996-0830, USA

PETERSON, STEPHEN
Mycoflora of Dried Edible Beans, Phaseolus vulgaris, From the
Northern Plains of the United States and its Potential For Ochra-
toxigenesis
A shipment of beans from the U.S. northern plains region was found to
contain unacceptable levels of ochratoxin-A (OA) at processing time.
One hundred and twenty-one beans were removed from a sample and
soaked in 250 mL of 2% sodium hypochlorite solution for 5 minutes
with occasional agitation. The sodium hypochlorite solution was de-
canted and ca. 250 mL of sterile distilled water was added and gently ag-
itated for 5 minutes. The rinse water was decanted and discarded. Indi-
vidual beans were placed on Czapek’s agar. In half of the samples, the
Czapek’s agar was supplemented with 0.01% chlorotetracycline and
0.01% penicillin-G to reduce bacterial contamination. Beans were incu-
bated in darkness at 25° C and examined using a dissecting microscope
at days 5 and 10. Fungi from the beans were transferred with a sterile
wire needle to Czapek’s agar tubes for growth and identification. Iden-
tification was made on seven day old cultures incubated under standard
conditions on standard media. Nearly half of the beans examined were
free of any fungal growth. Most common infestations were by Eurotium
species, E. amstellodami, E. repens and E. rubrum. The Eurotium
species are adapted to very dry habitats and substrates and while they are
known to produce secondary metabolites, they are not OA producers.
The Penicillium species included P. citrinum, P. aurantiogriseum, P.
polonicum and P. verrucosum. The latter species is capable of produc-
ing OA. Aspergillus ostianus was found in nearly 10% of beans and is
from the A. ochraceus group. While there have been reports that it pro-
duces OA, it is doubtful whether this species actually produces OA. A
single isolate of Aspergillus niger was found on beans and only a low
percentage of A. niger isolates produce OA. It seems likely the source
of OA contamination was exogenous to the beans. Poster

National Center for Agricultural Utilization Research, Microbial Ge-
nomics and Bioprocessing Unit, 1815 North University Street, Peoria,
Illinois, 61604, USA

PEREIRA-CARVALHO, RITA DE CASSIA, INACIO, CARLOS A
and DIANESE, JOSE C*
New Polycyclinopsis (Ascomycota) species from the Brazilian
Cerrado
An ascomycete found in Brasília on leaves of Psidium aerugineum
(Myrtaceae) was shown to belong in a new Polycyclinopsis species
characterized by: lesions 2-4-6 mm, foliar, amphigenous, crustose, cir-
cular, coalescent, mainly along the midrib, limited by dark purplish line;
mycelium superficial, inconspicuous; hyphae 7-9-13 × 2-2-3 µm, hya-
line to light brown, septate, without hyphopodia; ascomata amphige-
nous, superficial, orbiculate, multiloculate, multiloculate, 67-135 µm to
198-248-466 µm × 67-100-123 µm, ostiolate, textura radiata; hypostro-
mata present; asci 34-43-58 (43) × 13-17-21 µm, cylindrical, clavate,
bitunicate, 8-spored; hamathecial filaments 1-2-2 µm diam., hyaline,
septate, filiform, with remnants among asci; ascospores 14-15-19 × 6-
8-9 µm, clavate, hyaline, 1-septate, constricted at septum, apical cell 7-
8-11 × 5-6-8 µm, basal cell 6-7-9 × 3-5-6 µm. The fungus is the second
species of the monotypical Polycyclinopsis that will soon be published
following the rules of the International Code of Botanical Nomencla-
ture. Poster
Universidade de Brasilia, Fitopatologia, Campus Universitario Darcy
Ribeiro, Asa Norte, Brasilia, Distrito Federal, 70910-900, Brazil

PICARD, KATHRYN T. *1, LETCHER, PETER M.1 and POWELL,
MARTHA2

Investigating a Primitive Mycobiont-Photobiont Symbiosis
Although mutualistic mycobiont-photobiont symbioses are common-
place among, and even characteristic of, higher fungal lineages, there are
no known mutualistic interactions between the chytrid fungi and pho-
totrophs. Consequently, chytrid fungi have long been thought to occupy
three ecological roles: saprobes, parasites, or pathogens. Rhizidium phy-
cophilum, a recently delineated saprobic soil-dwelling chytrid from
Australia, exhibits a unique mode of nutrition in which the presence of
a chlorococcalean green alga is required for maintenance on nutrient
media. Using a combination of microscopic, molecular, and biochemi-
cal analyses, we have characterized the physical and metabolic interac-
tion between these two organisms. Herein, we present evidence that the
interaction between R. phycophilum and its algal cohort represents a
primitive facultative symbiosis, the first of its kind among the basal
fungi. The ability of R. phycophilum to alternate between saprobic and
symbiotic behaviors suggests that early fungal symbioses may have
been optional ecological strategies. Thus, the discovery of R. phy-
cophilum not only expands the ecological role of chytrid fungi in terres-
trial ecosystems, but also provides a model for investigating symbiotic
interactions between early fungi and photobionts. Oral
1The University of Alabama, Biological Sciences, Box 870344,
Tuscaloosa, AL, 35487, USA2University of Alabama, Department of
Biological Sciences, Po Box 870344, Tuscaloosa, Alabama, 35487,
USA

PITCHER, KATHLEEN*1, RIVERA, YAZMIN1, VAN EARDEN,
DAVID2, BALDWIN, THOMAS1 and KRETZER, ANNETTE1

Population genetic analyses of the ectomycorrhizal basidiomycete
Suillus spraguei (synonym S. pictus)
Suillus spraguei is a specific symbiont of Pinus strobus in the eastern
United States. We found that previously developed microsatellite mark-
ers for S. spraguei in Japan were unsuccessful at amplifying DNA iso-
lated from sporocarps found in New York State, and other research sug-
gests that they are disjunct species. Using NY specimens, we identified
nine polymorphic microsatellite loci and developed primers to amplify
these regions. Sporocarps were collected from a total of 7 sites in NY,
PA, and MA. Based on a sporocarp map created for one site in Clymer,
NY, we determined that the distance between sporocarps with the same
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multilocus genotype was small (<10 m) and most sporocarps were ge-
netically unique. We determined that we could use 7 of the 9 markers to
efficiently distinguish genets. Therefore all other sites were scored with
at least 7 markers. At all sites, the majority of the markers were found to
be in Hardy-Weinberg and linkage equilibrium. Little to no genetic dif-
ferentiation was detected between sites (FST= 0.0-0.099) and there was
no correlation between genetic and geographic distance (isolation by
distance). Overall, these results show that the population structure of S.
spraguei is characterized by frequent sexual reproduction and gene
flow. Poster
1SUNY- College of Environmental Science and Forestry, Environmen-
tal and Forest Biology, 1 Forestry Drive, Syracuse, NY, 13210,
U.S.A.2Clymer Central School, High School Science Department, 8672
E. Main St., Clymer, NY, 14724, U.S.A.

PORTER, T.M.* and VILGALYS, RYTAS
454 sequencing of chytrid cDNA libraries
The goal of the Assembling the Fungal Tree of Life 2 (AFTOL2) proj-
ect is to improve the fungal phylogeny produced during AFTOL1 by
sampling a reduced number of taxa for a greater number of loci to ob-
tain good statistical support at the deepest nodes. This was particularly
problematic among the earliest diverging fungal lineages due to the use
of markers that were not necessarily the most phylogenetically inform-
ative at deep divergence times. Additionally, it has proven challenging
to obtain sequence data for the basal fungi due to the poor representa-
tion of chytrid genomes for comparison. To address these issues, we
have created several chytrid cDNA libraries and sequenced these using
454 (Roche) technology. Here we present our preliminary results and
discuss how to leverage these data to produce a robust phylogeny.
Poster
Duke University, Department of Biology, 139 Biological Sciences
Building, PO Box 90338, Durham, North Carolina, 27708, USA

POWELL, MARTHA
Introduction: Teaching with Basal Fungal Lineages
Basal fungal offer outstanding examples of organisms that can illustrate
biological processes, as well as biodiversity. However, in botany, biolo-
gy, microbiology and mycology courses, these fungi are often given cur-
sory attention because of difficulty in accessing cultures that perform
well and experiments that are amenable to a 2-3 hour laboratory period.
In 1978, over thirty years ago, the Mycological Society of America held
a workshop on lower fungi at the University of Georgia resulting in the
manual Zoosporic Fungi in Teaching and Research. However, we now
have a generation of teaching professionals who have not been intro-
duced to lower fungi as excellent teaching tools. Recent molecularly-
based phylogenetic analyses have revealed new relationships among the
earliest evolving fungi, stimulating a revised taxonomic classification.
With an increased understanding of the importance of basal fungi in the
evolution of fungi, as well as an increased awareness of their impact on
the environment, it is timely to disseminate information about cultures
and techniques that work in the teaching laboratory. In this symposium,
we present examples of performing basal fungi suitable for undergrad-
uate teaching laboratories. Oral
University of Alabama, Department of Biological Sciences, Po Box
870344, Tuscaloosa, Alabama, 35487, USA

POWELL, MARTHA
Understanding Reproduction in Chytridiomycota
Chytrids grow and survive in a wide range of habitats, in canopy debris,
soil and water and from cold polar and alpine regions to the tropics.
Their varied strategies for reproduction may be key to their success.
These fungi are predominantly asexual, with dehiscence and discharge
of unwalled zoospores from sporangial openings that range from inop-
erculate to operculate. The rate at which fully-formed zoospores become
capable of motility varies, as does the time they swim. Ultimately
zoospores locate a suitable substrate, withdraw their flagellum into their
body, and produce a wall around the zoospore, developing into a thal-
lus. Asexually produced thick-walled resting sporangia may form. Sex-

ual reproduction is more commonly found among members of the most
basal class within Chytridiomycota, the Class Monoblepharidomycetes,
in which motile sperms fuse with non-motile oospores. Among the
Class Chytridiomycetes, well-documented cases of sexual reproduction
is more limited. Chytriomyces hyalinus produces resting sporangia zy-
gotes as the result of rhizoidal fusion. Electron microscopy has demon-
strated the migration of nuclei through the rhizoids of contributing thal-
li and fusion of nuclei in the zygote. In another chytrid, synaptonemal
complexes in the zygotic nucleus at the time of resting spore germina-
tion indicate meiosis and reduction in ploidy. Classical studies of sexu-
al reproduction, such as in Polyphagus euglenae demonstrate recombi-
nation through rhizoidal and thallus fusion and in Synchytrium sp. by
gamete fusion. Oral
University of Alabama, Department of Biological Sciences, Po Box
870344, Tuscaloosa, Alabama, 35487, USA

RAJA, HUZEFA, A.*1, FERRER, ASTRID1, MILLER, ANDREW
N.2, GLOER, JAMES, B.3 and SHEARER, CAROL, A.1
Freshwater Ascomycetes: A new genus and species in the Pleospo-
rales (Pleosporomycetidae, Dothideomycetes) from Florida and
Costa Rica
During a latitudinal survey of freshwater ascomycetes, a new bitunicate
genus was found on submerged wood and herbaceous material from
North and Central Florida and Costa Rica. Based on morphological
characteristics and 28S large subunit (LSU) sequence data, the new
genus is placed in the Pleosporales (Pleosporomycetidae, Doth-
ideomycetes). Phylogenetic analyses based on LSU sequences did not
resolve the familial placement of the new genus. The characteristic fea-
tures of this new genus are: globose to subglobose, immersed to
erumpent, solitary to gregarious, black ascomata with ascomal wall
composed of 4–5 layers of pseudoparenchymatic cells; broadly clavate
to cylindrical, bitunicate asci; cellular pseudoparaphyses immersed in a
gel matrix; and cylindrical, hyaline, one-septate ascospores with round-
ed apices surrounded by a gelatinous sheath that swells in water and
with basal filamentous appendages at first appressed to the sheath but
separating in water and forming a sub-apical fringe around the as-
cospore base. The type isolate of the new genus produces three antifun-
gal nonadride analogues new to science. The new genus will be de-
scribed and illustrated. Poster
1University of Illinois, Plant Biology, 265 Morill Hall, 505 South Good-
win Avenue, Urbana, IL, 61801, United States2University of Illinois,
Illinois Natural History Survey, 1816 South Oak Street, Champaign, IL,
61820, USA3University of Iowa, Chemistry, Iowa City, Iowa, IA,
52242, United States

RATEKIN, ANGELA*1, TAYLOR, BERNADETTE2 and VOLK,
THOMAS3

The Immune Battlefield: An educational overview of the human
immune defenses against mycoses
The number of clinical presentations of fungal diseases, or mycoses, has
been steadily increasing over the past three decades. The incidence of
mycoses has risen due to the increase in immunocompromised patients
that have undergone organ transplantation, aggressive cancer therapies,
or are suffering from HIV/AIDS and other conditions resulting in a de-
creased immune response. Fungal diseases may result from true
pathogens, such as Histoplasma capsulatum or Coccidioides immitis, or
from an opportunistic fungus that may gain a foothold within an im-
munosuppressed host, both resulting in a high rate of morbidity and
mortality. Fungal infections present many immunological challenges for
an immunocompromised host. Any deficit in the immune system can
allow many opportunistic fungi the chance to establish devastating dis-
eases. For example, neutropenia, a decrease in the phagocytic white
blood cells, may allow Candida albicans, which is often found in the
host’s normal flora, to develop into candidiasis. Another example is the
development of Aspergillosis in the stem cell or bone marrow transplant
patient. Conversely, in the immunocompetent patient, defense against
fungal infections is usually managed by two major principles of the im-
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mune system. The innate branch manages the constant exposure to fun-
gal elements, and the adaptive branch is summoned when an infection
begins to develop. Both branches have cellular and effector molecular
features that interact with each other when identifying self vs. foreign
particles to initiate the immune response. The immune response itself in-
volves constant interplay between activation and repression that requires
stringent regulation. Understanding the fungal-host interactions is vital
in developing treatment and prevention of mycoses. This educational
poster was created for use in our Medical Mycology Class to describe
the principles of the immune system, the overall fungal-host interactions
and the components involved in the immune response to fungal infec-
tion. Poster
1University of Wisconsin- La Crosse, Microbiology, 3002 Cowley Hall,
La Crosse, WI, 54601, USA2University of Wiscosin-La Crosse, Micro-
biology, 3002 Cowley Hall, La Crosse, WI , 54601, USA3University of
Wisconsin- La Crosse, Biology, 3005 Cowley Hall, La Crosse, WI,
54601, USA

ROBERTS, DAVID L.*1 and PRINGLE, ANNE2

Lessons Learned from Efforts in Plant Conservation
Following the 2002 World Summit in Johannesburg, the Convention on
Biological Diversity called for a decrease in the rate of biodiversity loss
by 2010. However, a 2003 UK Royal Society report on “Measuring
Biodiversity for Conservation” discussed the unavailability of satisfac-
tory measures of biodiversity, and the difficulty of reporting accurately
on the loss of biodiversity by 2010. With possibly a million species of
fungi, the conservation of the world’s mycological diversity may seem
daunting. However, the mycological community can learn much from
previous and current conservation attempts and strategies in the botani-
cal world. Current conservation priorities are guided more by raw esti-
mates of diversity, rather than by any measure of how quickly that di-
versity is being lost. These measures of diversity are purely based on
numbers of species and therefore require spatially explicit data of
species existence. Once collected, these data can be used to identify bio-
diversity hotspots and produce IUCN Red List assessments; the latter
being one of the most influential measure of conservation status and one
which governments are more likely to at least take some notice of. How-
ever, whether we are interested in the conservation of a single species,
producing maps of fungal biodiversity or habitat-based conservation, we
need to know that a specific species existed in a specific location. With
current advances in high-throughput sequencing, it is not the potential
number of species that need to be conserved that is daunting, rather it is
identifying the taxonomic unit. Oral
1Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB,
UK2Harvard University, Department of Organismic and Evolutionary
Biology, 16 Divinity Ave, Cambridge, MA, 02138, USA

ROCCA, JENNIFER D.* and HAWKES, CHRISTINE V.
Fungal community composition and function are directly influ-
enced by altered timing of precipitation
Soil fungi are prominent players in terrestrial ecosystem functioning,
particularly decomposition (saprophytic fungi) and the transfer of car-
bon and nutrients between plants and soils (mycorrhizal fungi). Both of
these processes can be affected by available soil moisture, which is pre-
dicted to change with future climate. The majority of climate change
models predict more variable rainfall with greater spans of drought
However, in ecosystems with Mediterranean climates such as northern
California, the timing of altered precipitation is likely to be as important
as the magnitude. To test the impacts of proposed climate change, we
manipulated rainfall in grasslands at the UC Angelo using rain additions
to reflect the HadCM2 and CCM1 climate models. Plots received either
additional rain during the current winter rainy season (winter), addition-
al rain in spring as an extension of the rainy season (spring), or no rain
addition (ambient). We collected soils during over five years in winter
and spring. We used a DNA-based approach to characterize soil fungi,
using a combination of cloning, sequencing, and terminal restriction
fragment length polymorphism. We also measured fungal abundance in
soils and rates of decomposition. We found that both composition and

function shifted with both rain treatments and annual differences in am-
bient rainfall. Spring rain additions that extended the rainy season had
the greatest impact, with an increase in hyphal abundance as well as
shifts in the overall fungal community. The patterns of change we ob-
served are consistent with a direct response of fungi to altered rainfall,
which may ultimately feedback to both the plant community and
ecosystem functioning. Oral
University of Texas at Austin, Integrative Biology, 1 University Station
C0930, Austin, TX, 78712, United States of America

ROCHET, JULIETTE*1, MOREAU, PIERRE-ARTHUR2,
JARGEAT, PATRICIA1, GRYTA, HERVÉ1, CHASSAGNE,
FRANÇOIS1 and GARDES, MONIQUE1

Host identity is a major driver of community of ectomycorrhizal
fungi in the genus Alnus
The genus Alnus (Betulaceae) is unusual in that all the species of alders
form a tripartite symbiosis with arbuscular and ectomycorrhizal (ECM)
fungi and nitrogen-fixing actinobacteria (Frankia). Numerous fruitbod-
ies surveys in Europe have revealed species-poor ECM communities
and high degree of tree-fungus specificity compared with other tree
species. The aims of the present study were 1- to examine whether the
below ground view of the ECM community deviates from the above
ground view in total richness, composition and distribution of species,
and 2- from the observed results to infer the key drivers of the tree-fun-
gus specificity in this model system. Our study was conducted in France
where the genus Alnus is present as five woody or shrubby species.
Alnus glutinosa has a cosmopolitan distribution while A. cordata, A.
viridis spp. suaveolens are restricted to Corsica and A.viridis ssp viridis,
and A. incana are restricted to the Alps. Sequence analysis of the rDNA
internal transcribed spacer (ITS) was performed on ectomycorrhizae
collected from roots of the five alder species and a total of sixty trees. In
all, twenty-five communities from Corsica, the Alps and ten localities
from Southern France were characterized. Our results confirm the low
diversity in ECM communities and reveal the predominance of genera
of Alnicola and Thelephora at each study site. A significant effect of
host identity on community structure was detected whereas site locality
was not a driver of the ECM diversity. Together, our results suggest
strong patterns of host specificity and co-adaptation between the sym-
bionts. Poster
1Université Toulouse 3 Paul Sabatier, Evolution & Diversité Bi-
ologique, 118 route de Narbonne, Bat 4R3, Toulouse, 31062,
France2Université Lille 2, Faculté de Pharmacie, Laboratoire de
Botanique, 3 rue du Professeur Laguesse, Lille, 59006, France

RODRIGUEZ-CARRES, MARIANELA*1, VILGALYS, RYTAS2,
LUTZONI, FRANCOIS2 and CUBETA, MARC A.1
Phylogeny of the Rhizoctonia species complex and closely related
taxa
The Rhizoctonia species complex is composed of genetically diverse
fungi in the Ceratobasidiales that include soil saprobes, pathogens of
plant in more than 180 families, and symbionts of orchids, liverworts,
and mosses. Identification and classification of Rhizoctonia (teleo-
morphs Ceratobasidium and Thanatephorus) is challenging due to the
variability and limited number of morphological characters available,
the lack of information about their sexual mode of reproduction, and
conflicts among single gene phylogenies. Rhizoctonia anamorphs are
often classified into anastomosis groups (AG or CAG) based on hyphal
vegetative compatibility assays using predetermined tester strains. Phy-
logenetic analysis of ITS and LSU regions of nuclear rDNA supported
these anastomosis groups as monophyletic. However, these studies also
revealed conflicts in the taxonomic delimitation of species due to vari-
able evolutionary rates found in Rhizoctonia and related fungi in the
Cantharelloid clade. In the current study we evaluated the phylogenetic
relationships of Rhizoctonia by employing a multi-locus sequencing ap-
proach. The targeted loci examined included the nuclear coding genes
LSU, RPB1, RPB2, EF1 and EF2 α, and MCM7 as well as the ITS re-
gion. In addition to Ceratobasidium and Thanatephorus, representatives

Continued on following page



38 Inoculum 60(3), June 2009

of Botryobasidium, Sebacina, and Tulasnella usually found as soil
saprobes and plant mycorrhizal symbionts, were also sampled. Prelimi-
nary results based on a single locus phylogenies indicate that represen-
tatives from at least two other genera, Uthatobasidium and Burgoa,
formed a monophyletic clade with isolates from Ceratobasidium AG-Q,
CAG-1 and AG-D. Given the diverse habitat and economical impor-
tance of many of these fungal species, this study will provide new in-
sight into the genetic diversity, evolution, and species boundaries of Rhi-
zoctonia. Oral
1North Carolina State University, Department of Plant Pathology,
Raleigh, NC , 276952Duke University, Department of Biology, 139 Bi-
ological Sciences Building, PO Box 90338, Durham, North Carolina,
27708, USA

ROJAS, CARLOS* and STEPHENSON, STEVEN L.
Ecological dynamics of two communities of lignicolous myx-
omycetes in Costa Rica
During the last decade, ecological studies of myxomycetes have pro-
vided mycologists around the world with a more complete understand-
ing of the biology of the group. For this reason, the present study was
designed to increase our understanding of the ecology of tropical ligni-
colous myxomycetes. An exhaustive survey for myxomycetes was car-
ried out on two series of logs, one in a tropical rain forest and the other
in a seasonal dry forest, in Costa Rica during 2007. Microenvironmen-
tal factors that could be measured were used to calculate niche breadth
and resource competition by means of niche overlap in all species for
both types of forest. Similarly, a series of parameters that are presumed
to be associated with potential biotic advantages was used to recalculate
the same estimators for the same groups under study. Likewise, both the
geometric series and the broken stick model of community structure
were compared with the empirical data in order to evaluate what theo-
retical model better explained the observed distribution of species. Over-
all, logs in the seasonal dry forest displayed both higher richness and di-
versity of myxomycetes than logs in the rain forest. Furthermore,
mathematical estimations based on the observed data suggested that the
seasonal dry forest could be more diverse than the rain forest. In most
cases, niche breadth and overlap decreased when biotic parameters were
analyzed. This suggests that such parameters might be important for ob-
taining a better estimate of the realized niche as supposed to the use of
only macroenvironmental factors which could be related more to the es-
timation of the fundamental niche instead. For both types of forests, the
geometric series model explained better the structure of the observed
data. This suggests that niche preemption could be playing a more
prominent role in the “shaping” of these tropical myxomycete commu-
nities than previously thought. Poster
University of Arkansas, Department of Biological Sciences, Science
and Engineering 632 , Fayetteville, Arkansas, 72701, United States

ROSENSTOCK, NICHOLAS P.*1, BRUNS, THOMAS2 and
ROSLING, ANNA3

Linking small scale soil chemical variability to fungal niche prefer-
ence
Soil heterogeneity is often proposed to be a factor driving the diversity
of ectomycorrhizal fungi in a given stand. Significant evidence exists to
suggest that, at least on the scale of horizon-to-horizon variation, con-
sistent shifts in fungal (including just mycorrhizal) community can be
found to correlate with soil chemical variables. However, significant di-
versity is still found in a given soil horizon, suggesting that if soil chem-
ical factors and niche heterogeneity are driving fungal diversity then a
smaller scale of sampling is necessary. We looked at a large number
(150) of small (&lt;5g) soil samples taken from a bishop pine forest at
Point Reyes National Seashore in northern California. A 70 cm vertical
transect was drawn across a soil profile and 10 samples were taken per
vertical transect. Each pit had three vertical transects X 3 pits X 2 sites
(one on granitic, one on sandstone parent material). Climate, stand age,
and stand history were all constant between pits. For each sample %C,
%N, pH, and BaCl2 exchangeable Na, Ca, K, and Mg were measured.
Also for each sample the fungal community was characterized using ter-

minal restriction fragment length polymorphism in conjunction with
cloning and sequencing. The most significant factor shaping fungal
communities was parent material, followed by (in descending order of
influence) exchangeable Ca, exchangeable Mg, and pH. While there
was a significant amount of co-correlation between these factors, both
exchangeable Ca and Mg are still significantly correlated with fungal
community when the effect of parent material is removed. The overall
variability of soil chemical variables is discussed as is individual fungal
species habitat preferences. To our knowledge, this is the first study
which links soil chemical variability in the field to fungal species pres-
ence on a scale relevant to individual hyphae. Oral
1University of California, Berkeley, Environmental Science, Policy, and
Management, 321 Koshland Hall, Berkeley, CA, 94720-3102,
USA2University of California Berkeley, Plant and Microbial Biology,
321 Koshland Hall, Berkeley, CA, 94720-3102, USA3Swedish Univer-
sity of Agricultural Sciences, Forest Mycology and Pathology, Ulls vag
26a, Uppsala, 750 07, Sweden

ROSSMAN, AMY Y.
One Scientific Name for Fungi: How and When will this Happen?
Discussions about use of just one name for each fungal species have
been in progress for over a decade. The general consensus is that this
needs to happen. With the upcoming International Mycological Con-
gress in 2010 and the International Botanical Congress the following
year, it seems time to agree on the guidelines for moving in that direc-
tion. The most logical approach for unifying scientific names of
pleiomorphic fungi, i.e. those that have more than one reproductive
state, is to apply the Principle of Priority. In cases where this would re-
sult in loss of a commonly used name or numerous name changes, that
scientific name should be conserved. Such conservation may be re-
quired for generic names such as Bipolaris 1959 over Cochliobolus
1934. If Bipolaris were conserved, no name changes would be required
in order to recognize only one name for each species. Conservation may
also be expedient for species names. Examples will be presented to ex-
plore the feasibility of applying the Principle of Priority to agree on one
scientific name for each fungal species. Changes in the ICBN to recog-
nize one scientific name for fungi would essentially be eliminating Ar-
ticle 59. With the use of molecular tools to determine phylogenies, the
usefulness of this Article has passed. As a first step the ICBN should be
changed such that after a certain date only one correct scientific name
could be applied to new fungal species. It’s time for mycologists to end
the confusion and join the ranks of most biologists in allowing only one
scientific name for each species. Poster
United States Department of Agriculture, Systematic Mycology and Mi-
crobiology Lab, Rm. 304, B-011A, 10300 Baltimore Ave, Beltsville,
Maryland, 20705, USA

RYBERG, MARTIN*, LARSSON, ELLEN and JACOBSSON, STIG
An evolutionary perspective on morphological and ecological char-
acters in the mushroom forming family Inocybaceae (Agaricomy-
cotina, Fungi)
Inocybaceae is one of the larger families among the gilled mushrooms
(Agaricales) but the taxonomy of the group is still not fully settled es-
pecially considering new phylogenetic insights. We here investigate the
evolution of five morphological and four ecological characters to ex-
plore their potential use in taxonomy. We find two morphological char-
acters, spore shape and the presence of a cortina, to have the greatest tax-
onomic potential as they are relatively conserved evolutionary. They
have, however, not evolved in a way that easily delimits monophyletic
groups, and other characters will be required. Three of the ecological
characters are reflective of the evolutionary history of the species at the
scale investigated here. The states of these ecological characters can
therefore be predicted in a phylogenetic framework for species where
they are unknown. Oral
University of Gothenburg, Plant and Environmental Sciences, Box 461,
Goteborg, 40530, Sweden
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SAMUELS, GARY*1, NALIM, AMEENA2 and GEISER, DAVID3

The true identity of Nectria haematococca
Nectria haematococca is usually identified as the teleomorph of Fusar-
ium solani, a common plant pathogen and cause of opportunistic infec-
tions in animals, including man. Nectria haematococca and F. solani
belong to the Fusarium solani species complex (FSSC). Nectria haema-
tococca includes seven phylogenetically distinct mating populations and
at least two ‘varieties.’ In addition, unnamed perithecial species are
common in the FSSC. Perithecial morphology is conserved in the
FSSC; with species differences manifested in the anamorph. What is
true Nectria haematococca? It was originally described from a 19th cen-
tury collection made on wood in Sri Lanka. Because there is no culture
from this specimen, and no anamorph remains on the type collection, an
epitype is required to stabilize taxonomy of N. haematococca. We epi-
typify the species and document phylogenetic and phenotypic diversity
among teleomorph and anamorph collections made in Sri Lanka. The
FSSC comprises three clades based to some extent on biogeographic
structure. Five of the seven Sri Lankan perithecial populations cluster in
Clade 2, which was formerly thought to be South American. One of
these collections made near the type locality of N. haematococca is des-
ignated as epitype. Two of the perithecial strains and all of the F. solani
isolates from soil samples cluster in the cosmopolitan Clade 3. Soil
strains rarely clustered with ascospore-derived strains, suggesting a
clonal structure in the soil populations. Nectria haematococca is not the
teleomorph of F. solani, a species originally isolated from potato in Eu-
rope, nor is N. haematococca a species of Nectria. It has been placed in
its own genus, Haematonectria. Neocosmospora vasinfecta, the type
species of Neocosmospora, is derived from within the FSSC. On
nomenclatural and phylogenetic grounds, Neocosmospora should be
adopted as the teleomorph name but we argue against adopting any
name for the teleomorph of these Fusarium species at this time. Oral
1United States Department of Agriculture, Systematic Mycology and
Microbiology Lab, Rm. 304, B-011A, 10300 Baltimore Ave., Beltsville,
Maryland, 20705, USA2New Mexico State University, Moecular Biol-
ogy Program, Las Cruces, NM, 88003, USA3Pennsylvania State Uni-
versity, Dept. Plant Pathology, Buckhout Lab., University Park, PA,
16802, USA

SANTANA, QUENTIN C.*1, COETZEE, MARTIN P. A.2,
STEENKAMP, EMMA T.3, WINGFIELD, MICHAEL J.1 and WING-
FIELD, BRENDA D4

Microsatellite discovery in Fusarium circinatum using ISSR-PCR
and deep sequencing
Molecular markers are essential for robust population and biogeography
studies of biota. A number of marker types are available, of which mi-
crosatellites were shown to be most informative. Microsatellites or sim-
ple sequence repeats (SSR) represent polymorphic loci consisting of re-
peating units of 1 to 6 nucleotide motifs. The use of microsatellites is,
however, often hampered by the lack of available primers that targets
these regions and absence of polymorphisms among individuals. Con-
sequently new microsatellite regions must be searched for to obtain in-
formative markers and primers. Finding microsatellites regions usually
involves some form of enrichment method followed by cloning and se-
quencing; making it time consuming and labour intensive. The aim of
this study was to develop a rapid protocol using the 454 GS FLX
genome sequencing platform for identifying microsatellite regions and
designing PCR primers for their amplification and scoring. We used ge-
nomic DNA sourced from two isolates of the pine pathogen Fusarium
circinatum. Microsatellite enrichment was performed using Inter-SSR-
PCR, after which the DNA was sequenced. For each isolate, 1.6 to 1.7
megabases of DNA sequences were generated and a total of 382 mi-
crosatellite sequences were identified. These microsatellites were repre-
sented by repeat classes similar to those found in the sequenced genome
of F. verticillioides, showing that the technique does not favour a spe-
cific class of microsatellite. For F. circinatum, a total of 29 primer pairs
were developed, of which 13 were found to be polymorphic among in-
dividuals of this species. Our approach for microsatellite discovery is

therefore substantially faster and more robust than other methods which
have been reported previously. Oral
1University of Pretoria, Genetics, Lynnwood Road, Hillcrest, Pretoria,
Gauteng, 0002, South Africa2Univeristy of Pretoria, Genetics, Lyn-
nwood Road, Hillcrest, Pretoria, Gauteng, 0002, South
Africa3University of Pretoria, Microbiology and Plant Pathology, Lyn-
nwood Road, Hillcrest, Pretoria, Gauteng, 0002, South
Africa4University of Pretoia, Genetics, Lynnwood Road, Hillcrest, Pre-
toria, Gauteng, 0002, South Africa

SAUNDERS, MEGAN*1, GLENN, ANTHONY2 and KOHN,
LINDA1

Habitat filters in fungal endophyte community assembly
Fungal endophytes can influence host health, and more broadly, can in-
stigate trophic cascades with effects scaling to the ecosystem level. De-
spite this, biotic mechanisms of endophyte community assembly are
largely unknown. We used maize to investigate three potential habitat
filters in endophyte community assembly: host defense compound pro-
duction, production of such compounds by plant neighbors of the host,
and presence of a seed endophyte. Maize (Zea mays) has been selec-
tively bred to produce benzoxazinoids (BXs), compounds toxic to mi-
crobes and insects. BX-producing (BX+) and BX-nonproducing (BX–)
genotypes were used in three field experiments to determine the influ-
ence of each factor on endophyte community assembly. In each study,
fungi were isolated, identified and tested for tolerance to 2-benzoxazoli-
none (BOA), a toxic BX byproduct. Data on species diversity and the
BOA tolerance of community members was used to characterize the
functional diversity of communities. We found that the mean BOA tol-
erance of communities and mean abundance of Fusarium species, in-
cluding agents of animal toxicosis, were significantly greater in BX+
than in BX– plants. For endophyte communities of BX– plants, prox-
imity to BX+ plants had a significant effect on diversity. Communities
from BX– plants grown in monoculture had higher species diversity
than those from BX– plants grown in co-culture with BX+ plants. Re-
sults from the field and previous in vitro studies indicate that the seed
endophyte, F. verticillioides, can detoxify BOA and facilitate coloniza-
tion by species with low BOA tolerance in BX+ plants. Results from all
three studies suggest that increased colonization by Fusarium may be an
unintended consequence of selective breeding. Overall, results indicate
that both BXs and F. verticillioides are strong habitat filters in endo-
phyte community assembly. Defense compounds are ubiquitous in
plants; we provide evidence for their role in structuring endophyte com-
munities. Oral
1University of Toronto, Ecology and Evolutionary Biology, 3359 Mis-
sissauga Rd., Mississauga , ON, L5L 1C6 , Canada2United States De-
partment of Agriculture, Toxicology and Mycotoxin Research Unit,
Richard B. Russell Agricultural Research Center,&#8232; Agricultural
Research Service, 950 College Station Rd, Athens, GA, 30605, USA

SCHMITT, IMKE*1, CRESPO, ANA2, DIVAKAR, PRADEEP2,
FANKHAUSER, JOHN1, LUECKING, ROBERT3, NELSEN,
MATHEW P3, NELSON, NICOLAAS1, RIVAS-PLATA, EIMY3,
SACKETT HERMANN, ERIN3, SHIMP, ADAM D.1, WIDHELM,
TODD3 and LUMBSCH, H. THORSTEN3

New and promising single-copy genes for ascomycete phylogenetics
Reconstructing robust fungal phylogenies requires selection of suitable
molecular markers. A recent study by Aguileta et al. (Systematic Biolo-
gy 57: 613–627, 2008) reported two new single-copy genes, which have
outstanding potential to recover fungal phylogenies. The authors
showed using bioinformatics methods that the phylogenetic signal pres-
ent in MS277 and MS456 outperforms all other single-copy genes pres-
ent in fungal genomes. We developed degenerate primers to amplify ap-
proximately 600-700bp of MS277 and MS456 in a variety of lichenized
Ascomycota belonging to the classes Eurotiomycetes,
Lecanoromycetes, and Lichinomycetes. We assessed variability, phylo-
genetic signal, resolution power, and overall phylogenetic utility at deep
and shallow branches in the phylogeny. Our sampling was designed to
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show variability at taxonomic levels ranging from class to species. Here
we report the new primer sequences, compare amplification success to
other commonly used single copy genes, such as RPB1 and RPB2, dis-
cuss properties of the amplified gene regions, and project utility of the
genes for ascomycete phylogenetics at different taxonomic levels. Oral
1University of Minnesota, Plant Biology, 1445 Gortner Ave, St. Paul,
MN, 55108, USA2Universidad Complutense de Madrid, Departamento
de Biología Vegetal II, Facultad de Farmacia, Madrid, 28040,
Spain3The Field Museum, Department of Botany, 1400 S. Lake Shore
Dr., Chicago, IL, 60605, USA

SCHMIDT, S. K.*1, WILSON, KENNETH1, FREEMAN, KRISTEN1,
LONGCORE, JOYCE E.2, SIMMONS, D. RABERN3, MITTER,
MARGARET1 and MEYER, ALAN1

Fungal community structure and function under late-winter snow
packs and in extreme high-elevation soils
Arctic, Antarctic and alpine environments are characterized by extreme
spatial and temporal gradients in temperature, nutrients and water avail-
ability. We have discovered that basal fungi (zygomycetes and chytrids)
have important roles in the functioning of several alpine and sub-alpine
ecosystems. Fast-growing zygomycete “snow molds” contribute sub-
stantially to the carbon budget of sub-alpine coniferous forests. These
fungi colonize litter beneath the late winter snow pack and grow rapid-
ly at sub-zero temperatures. They also exhibit very high Q10 values (as
high as 1 x 106) that may explain the high Q10 values observed for under-
snow soil respiration at our sites. Chytrids dominate fungal communi-
ties of high-alpine soils that are mostly devoid of vascular plants. These
“barren” high-elevation systems are extensive in many mountain ranges
of the world (including the Himalayas, Rockies and Andes) and yet have
not been studied with respect to fungal diversity. Our recent data indi-
cate that chytrids are abundant and highly diverse in such soils; we hy-
pothesize that they colonize the plentiful, eolian deposited pollen and
cyanaobacteria and algae that grow in these soils. Our lab is continuing
its research to link these novel fungal communities to the overall ecolo-
gy of mountain ecosystems. Oral
1University of Colorado, Department of Ecology and Evolutionary Bi-
ology, UCB 334, Boulder, Colorado, 80309, USA2University of Maine,
School of Biology & Ecology, 5722 Deering Hall, Orono, ME, 04469-
5722, USA3University of Maine, School of Biology and Ecology, 5722
Deering Hall, Orono, Maine, 04469-5722, United States of America

SEIFERT, KEITH A.*, GRAEFENHAN, TOM and REDHEAD,
SCOTT A.
Typification of Fusarium cerealis and Fusarium crookwellense
Fusarium cerealis and F. crookwellense are names applied to the same
species. The first name, which has nomenclatural priority, is more com-
monly used, but the second name is still frequently employed. Critical
examination of the literature demonstrates that the presumed type of F.
cerealis in K is not the holotype and we were unable to locate original
material in any other herbarium. The epithet cerealis was used in Fusar-
ium by Wollenweber for a variety of F. culmorum that seems to repre-
sent the modern concept of F. cerealis. The International Code of Botan-
ical Nomenclature allows us to designate a neotype for F. cerealis. The
only option for maintaining usage of the name F. crookwellense would
be to propose its conservation, a strategy that would be unlikely to suc-
ceed because of the dominant usage of cerealis. Therefore, the most
likely solution is to recommend abandonment of F. crookwellense, and
to formalize the synonymy by neotypification of F. cerealis with a con-
specific specimen. Poster
Biodiversity (Mycology & Botany), Agriculture & Agri-Food Canada,
Eastern Cereal and Oilseed Research Centre, 960 Carling Ave., Ottawa,
Ontario, K1A 0C6, Canada

SEKIMOTO, SATOSHI*1, ROCHON, D’ANN2, DEE, JACLYN
M.1 and BERBEE, MARY L.1
A three-gene phylogeny of Olpidium (Chytridiomycota)
Most phylogenetic studies of fungi show that neither the chytrids nor zy-
gomycote fungi are monophyletic. Branching order of deep nodes

among these taxa remains mostly unresolved. Surprisingly, recent mo-
lecular data from nuclear ribosomal DNA and RPB1 placed the unicel-
lular endoparasitic chytrid Olpidium brassicae among the zygomycote
fungi, although without significant statistical support. In this study, we
test the phylogenetic position of two plant parasitic Olpidium species,
adding new protein-coding gene data. We sequenced and analyzed elon-
gation factor 2 (EF-2) and two RNA polymerase II subunits (RPB1
&amp; RPB2) genes of chytrid and zygomycote fungi representing
major lineages of both groups. Each individual gene tree showed that
Olpidium formed a clade with Zygomycota group 2 (a group including
all zygomycote orders except Mucorales, Endogonales, and Mortierel-
lales) although still without bootstrap support. By concatenating the
three genes, maximum likelihood analysis provided robust support for
the monophyly of Olpidium with all terrestrial (non-flagellated) fungi.
Tests of alternative tree topologies ruled out monophyly of the Olpidi-
um species with the other main groups of flagellated fungi. These results
clearly suggest that Olpidium is related to terrestrial fungi rather than to
other chytrids, and terrestrial fungi evolved more than once through fla-
gellum loss and evolution of hyphal habit. Oral
1University of British Columbia, Department of Botany, 3529-6270
University Boulevard, Vancouver, BC, V6T 1Z4, Canada2Pacific Agri-
Food Research Centre, Agriculture and Agri-Food Canada, P.O. Box
5000, Summerland, BC, V0H 1Z0 , Canada

SETARO, SABRINA*1, WEIß, MICHAEL2, GARNICA, SIGISFRE-
DO3, KRON, KATHLEEN A.4 and GÖKER, MARKUS5

High molecular diversity of Sebacinales associated with Neotropical
Ericaceae, as revealed by a novel clustering optimization technique
Sebacinales are fungi which colonize fine roots of Ericaceae to form
mycorrhizas for interchange of nutrients. Direct sequencing of riboso-
mal DNA of Sebacinales from mycorrhizas revealed a high diversity of
sebacinalean sequences. However, the number of species could not be
determined because the sequences did not match described Sebacinales
species. A traditional description of Ecuadorian Sebacinales is not pos-
sible as fruiting bodies are lacking and no culture isolates exist. Howev-
er, knowledge of species delimitation in Ecuadorian Sebacinales is im-
portant for ecological and applied studies of Sebacinales as well as their
hosts, the Neotropical Ericaceae. One aim of our study was to develop
a concept to delimitate Sebacinales on the molecular level using se-
quence information of the ribosomal DNA. We defined molecular op-
erational taxonomic units (MOTUs) for Sebacinales obtained by a novel
clustering optimization technique and inferred Sebacinales B phylogeny
using a Maximum Likelihood as well as a Maximum Parsimony ap-
proach. The cluster optimization technique was revealed to be a suitable
tool to deal with molecular diversity of Sebacinales B and could be ap-
plied to other organismic groups with similar problems in the future.
Poster
1Wake Forest University, Department of Biology, 113 Winston Hall,
PO Box 7325 Reynolda Station, Winston-Salem, North Carolina,
27109, USA2Universitaet Tuebingen, Spezielle Botanik und Mykolo-
gie, Auf der Morgenstelle 1, Tuebingen, 72076, Germany3Universitaet
Tuebingen, Spezielle Botanik und Mykology, Auf der Morgenstelle 1,
Tuebingen, 72076, Germany4Wake Forest University, Department of
Biology, PO Box 7325, 226 Winston Hall, Winston-Salem, North Car-
olina, 27109-7325, USA5Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH, Inhofferstr. 7b, Braunschweig, 38124, Ger-
many

SIMMONS, D. RABERN
Chytridiomycota: Thallus development
Until the reliance upon zoosporic ultrastructure and, more recently, mo-
lecular sequences, thallus development on naturally-occurring sub-
strates was the basis of chytrid taxonomy. Major groupings within the
Chytridiales sensu Sparrow were defined by development of the poste-
riorly-flagellated zoospore into a propagule-releasing zoosporangium.
The zoospore of a holocarpic chytrid gives rise to a new thallus com-
posed solely of a zoosporangium within a host substrate. A eucarpic
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chytrid, however, produces securing and absorptive rhizoids branching
from one or more sites off of the zoosporangium. Eucarpic chytrids may
produce a single zoosporangium (monocentric development) or multiple
zoosporangia throughout a vegetative rhizomycelium (polycentric de-
velopment). Growth patterns of monocentric chytrids can be further di-
vided based on the growth of the zoosporangium by the enlargement of
the initial encysted zoospore (endogenous growth) or an enlargement of
an extension from the cyst (exogenous growth). Pure cultures of some
chytrid species can be easily grown in the lab to teach these modes of
development. Phylogenies based on cellular and molecular composition
of chytrids indicate that these types of development have evolved with-
in multiple lineages. Therefore, chytrids from phylogenetically distinct
groups can have very similar thallus morphologies. These features, how-
ever, are practically informative and remain vital for generic or specific
descriptions. Oral
University of Maine, School of Biology and Ecology, 5722 Deering
Hall, Orono, Maine, 04469-5722, United States of America

SIMONIN, ANNA*1, ROPER, MARCUS2 and GLASS, N. LOUISE1

Nutrient distribution within and between Neurospora crassa
colonies is influenced by colony morphology and developmental age
Fungi rely on the effective transportation of resources within and be-
tween colonies. This resource distribution is vital for many processes,
such as the maintenance of colony homeostasis and growth, creation of
symbioses with plants, recycling of nutrients in ecosystems, and degra-
dation of substrates in industrial systems. The architecture and mor-
phology of a hyphal network is thought to be a key determinant of trans-
port ability. We hypothesize that the effectiveness of a colony to
transport and distribute resources is dependant on the creation of an in-
terconnected network, as well as the developmental age of the colony.
Using an isotopically enriched amino acid tracer, we assessed the abili-
ty of two Neurospora crassa fusion mutants, which lack normal net-
work development, to distribute the tracer over the colony. In addition,
we measured resource mixing between N. crassa colonies of different
developmental ages using fluorescent protein fusions. This study has al-
lowed us to assess the importance of colony development and morphol-
ogy in ascomycete resource transport. Poster
1University of California Berkeley, Plant and Microbial Biology, 341
Koshland Hall, Berkeley, CA, 947202University of California Berkeley,
Mathematics, Evans Hall, Rm. 1073, Berkeley, CA, 94720, USA

SJÖKVIST, ELISABET *, LARSSON, ELLEN, and LARSSON,
KARL-HENRIK
A multi-locus phylogeny of the Polyporales
The recently redefined order Polyporales consists of roughly 1800
species of primarily polyporoid and corticioid fungi. Previous studies on
the polyporoid clade have only used sequences from one or a few rDNA
genes, resulting in phylogenies with low support on branches. This
study aims to identify higher-level relationships within Polyporales
using multi-locus phylogenies. For this purpose two matrices were com-
posed. One is a matrix with gene markers RPB2, EF1-α, nLSU, 5.8S
and mtSSU, for 53 in-group taxa. The other is a super-matrix with
RPB2, EF1-α, SSU, nLSU, 5.8S, mtSSU, and ATP6, for 84 in-group
taxa. Preliminary analyses on the smaller dataset result in a strong sup-
port for the order in Bayesian analysis, but with only moderate support
in Jackknife analysis. Several high-support clades could be identified in
both analyses, which we temporarily acknowledge as Byssomeruli-
aceae, Fomitopsidaceae, Meruliaceae, Phanerochaetaceae, Po-
doscyphaceae, Polyporaceae and Steccherinaceae. However, several
taxa remain that in Bayesian analysis show little affinity to other taxa,
and in Jackknife analysis little or no affinity to other taxa. The com-
monly identified Antrodia clade, core polyporoid clade, phlebioid clade
and residual polyporoid clade are discussed. This study is the first to
present a comprehensive family-level multi-locus phylogeny of the
Polyporales. Oral
University of Gothenburg, Department of Plant and Environmental Sci-
ences, Box 461,Teborg, SE-40530, Sweden

SMITH, MATTHEW *3, DOMíNGUEZ, LAURA1, TRAPPE,
JAMES2, LEWIS-GENTRY, GENEVIEVE 3 and PFISTER, DON-
ALD3

Hypogeous species of Pezizales from the Nothofagus forests of Chile
and Argentina
Pezizalean truffles are a polyphyletic, species-rich group in the Northern
Hemisphere where they provide food for small mammals and most taxa
form ectomycorrhizas with diverse plant symbionts. Despite important
early collections by Roland Thaxter (1906), the pezizalean truffles of
South American Nothofagus forests remain mostly unexplored and un-
described. Thus far, only one native pezizalean truffle, Hydnocystis sin-
geri, has been described from South America. During collecting expe-
ditions in the Nothofagus-dominated forests of Chile and Argentina in
2001 and 2008, we unearthed several new and interesting pezizalean
truffles. These include undescribed species of Genea, Peziza (Galactinia
clade), and Ruhlandiella as well as putative species of Amylascus and
Gymnohydnotrya. This assemblage of new truffles species is an inter-
esting mix of primarily holoartic genera (Genea, Peziza) and genera pre-
viously known only from Australia (Amylascus, Gymnohydnotrya,
Ruhlandiella). Here we detail the morphological features and phyloge-
netic affinities of these pezizalean truffles and use molecular data to
show that these taxa fall within primarily ectomycorrhizal Pezizales
clades. We also discuss the importance of these findings in terms of host
plant associations and the global biogeography of ectomycorrhizal
fungi. Poster
1Instituto Multidisciplinario de Biología Vegetal (CONICET), CC 495,
Córdoba, 5000, Argentina2Oregon State University, Department of For-
est Science, Corvalis, Oregon, 97331, USA3Harvard University, Farlow
Herbarium and Department of Organismic and Evolutionary Biology,
22 Divinity Avenue, Cambridge, Massachusetts, 02138, USA

SMITH, MATTHEW *1 and HEALY, ROSANNE2

Otidea subterranea sp. nov.: Otidea goes below ground
Evidence suggests that truffle-like sporocarp forms have evolved many
times in the Pezizales, but primarily from epigeous ancestors within ec-
tomycorrhizal clades. There are several ectomycorrhizal clades, howev-
er, that contain no known hypogeous species. We collected specimens
of an unusual unidentified truffle from mixed oak woodlands in Iowa.
Although clearly a member of the Pezizales (Ascomycota), this hypo-
geous species did not belong to any of the described truffle genera.
Based on a combination of ecological, phylogenetic, and morphological
evidence we determined that this new truffle is a hypogeous member of
the genus Otidea (Pyronemataceae), a lineage with no described truffle
species. We describe it here as a new species, Otidea subterranea. Poster
1Harvard University, Farlow Herbarium and Department of Organismic
and Evolutionary Biology, 22 Divinity Avenue, Cambridge, Massachu-
setts, 02138, USA2Iowa State University, Department of Botany and
Bessey Microscopy Facility, Ames, Iowa, 50011, USA

SOLER, MANUEL* and CANTRELL, SHARON A.
Are fungi able to degrade complex carbohydrates in hypersaline
microbial mats?
Fungi are organisms with a great diversity, of adaptative capabilities.
We can find them in every ecosystem, including extreme environments
like the microbial mats from hypersaline lagoons studied in this project.
In general, fungi can decompose complex carbohydrates into smaller
subunits in nature. The mayor goal of this research is to reveal the meta-
bolic capabilities of fungi found inhabiting microbial mats. Our objec-
tive is to determine the fungal capability to degrade exopolymeric sub-
stances (EPS), produced within hypersaline microbial mats and identify
study the lignocellulolitic activities using different assays. Xanthan gum
is a natural EPS produced by Xanthomonas campestris that will be used
as an EPS model in this study. Isolates were cultivated in media con-
taining xanthan gum as the sole carbon source. Fungal isolates were pre-
viously identified using microscopic examination and molecular tech-
niques. Xanthan gum degradation was monitored using the
phenol-sulphuric acid assay. In general, fungi can grow in xanthan gum.
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After ten weeks, two fungi were capable of degrading xanthan gum:
Penicillum sp. (degraded 58%) and Aspergillus terreus (degraded 55%).
Our results showed that fungi can grow in the presence of xanthan gum
as the sole carbon source but the degradation rate varies among isolates.
The degradation of the EPS by fungi in hypersaline microbial mats can
contribute to the carbon cycling within those ecosystems by providing
simpler carbon sources to neighbour bacterial communities. Poster
Universidad del Turabo, Department of Biology, School of Science and
Technology , P.O. Box 3030, Gurabo, PR, 00778, Puerto Rico

SOUTHWORTH, DARLENE*1, FRANK, JONATHAN1, DONO-
HUE, JESSICA2 and GIBSON, JENNIFER3

Effect of brush mastication and prescribed fire on mycorrhizas and
hypogeous fungi in mixed hardwood chaparral
The need to reduce fire risk at the wildland-urban interface while mini-
mizing impacts to ecosystems is a challenge for land managers, espe-
cially in fire-prone areas of the western United States. Brush mastication
is attractive as a fire surrogate because it is cost effective and quick and
avoids problems with limited burn windows. However, the dense layer
of chipped debris that results from mastication alters soil moisture con-
ditions and increases fire severity when burned. The goal of this project
was to evaluate the effect of brush mastication and burning on the be-
lowground ectomycorrhizal community and on hypogeous fungi asso-
ciated with conifers and hardwoods in a mixed oak shrubland. We hy-
pothesized that (i) brush mastication would lead to greater abundance
and species richness of ectomycorrhizas and hypogeous fungal fruit
bodies, (ii) burning without mastication would not reduce the mycor-
rhizal community, but would decrease the hypogeous sporocarps, and
(iii) brush mastication followed by burning would decrease abundance
and species richness of both ectomycorrhizas and hypogeous fungal
fruit bodies. Experimental treatments included masticated debris and
standing chaparral both with and without burning. Roots were sampled
at the drip line of pines and oaks. Mycorrhizas were described by mor-
phology and DNA sequencing of the ITS region. Mycorrhizal density
was greater in the upper 0-10 cm than in the lower 10-20 cm of soil.
Abundance of mycorrhizas per soil volume decreased following brush
mastication and burning. Species richness of mycorrhizas decreased fol-
lowing mastication, and increased slightly following burning. Species
richness of hypogeous fungi, sampled by scuffling the soil surface, in-
creased following mastication, but decreased with burning of masticat-
ed debris. This study provides valuable information on the relationships
between belowground mycorrhizal fungi and fire surrogate treatments.
Oral
1Southern Oregon University, Department of Biology, 1250 Siskiyou
Blvd, Ashland, Oregon, 97520-5010, USA2Southern Oregon Universi-
ty, Biology, Ashland, OR, 97520, USA3Whiskeytown National Recre-
ation Area, P.O. Box 188, Whiskeytown, CA, 96095, USA

SPIEGEL, FREDERICK
Slime molds everywhere - how their places in the Tree of Life have
changed!
In the 35 years since Olive’s, The Mycetozoans, our understanding of the
slime molds, amoebae that make “fungus-like” sporulating structures,
has changed markedly. I will present my overview of where we now
stand with respect to slime molds that make standing sporulating struc-
tures. These are Olive’s Eumycetozoa and Acrasea. The former con-
tained myxomycetes, dictyostelid cellular slime molds, and protostelids
and was considered monophyletic. The latter contained the genera Acra-
sis, Pocheina, Guttulinopsis, Copromyxa, Copromyxella, and Fonticula
and was thought to be polyphyletic. All “eumycetozoan” slime molds
are members of the supergroup Amoebozoa; however, there is no strong
evidence that they are monophyletic or that any of their subgroups are
closely related to each other. Myxomycetes and dictyostelids are each
monophyletic, but their respective traditional classifications are in need
of substantial revision. The protostelids, or protosteloid amoebae, are
found in at least seven distinct clades scattered throughout Amoebozoa.
Some protosteloid amoebae are clearly members of traditional groups of
“nonfruiting” amoebae. No protosteloid amoebae are clearly sibling

groups of myxomycetes or dictyostelids. Revision of the “eumyceto-
zoan” slime molds will involve revision of Amoebozoa. As expected,
the acrasid cellular slime molds are polyphyletic, falling in at least three
supergroups. Acrasis and Pocheina are heterolobosean members of Ex-
cavata. Acrasis is more species rich than previously expected. Work on
Guttulinopsis is preliminary, but it is not heterolobosean. Copromyxa is
in Tubulinea of Amoebozoa. Fonticula is a member of Opisthokonta and
is sibling to the genus Nuclearia. Together, these two genera are sibling
to Fungi forming a group we call Nucletmycea. Now that we have a rea-
sonably complete concept of the places of the “classical” slime molds on
the Eukaryote Tree of Life, it is truly possible to use comparative biolo-
gy to address the origins of the fruiting habits of amoeboid eukaryotes.
Oral
University of Arkansas, Department of Biological Sciences, Science
and Engineering 601, 1 University of Arkansas, Fayetteville, AR,
72701, USA

STAJICH, JASON E.*1 and TAYLOR, JOHN W.2
Connecting ultrastructure to molecules: Studying evolution of mo-
lecular components of cellular division in fungi from comparative
genomics
The evolution of fungi and animals from a single-celled flagellated an-
cestor to multi-cellular forms involved many changes in the cell wall,
nuclear division, and signaling pathways. The early branching Chytrid-
iomycota fungi share several characteristics with animals including a
flagellated life stage and centrioles for microtuble attachments. We have
used comparisons of the genome sequences of animals, Chytrid, Mu-
cormycotina, Ascomycota, and Basidiomycota fungi to seek insight into
when these pathways changed. We identified core conserved genes and
those specific to the Dikaryka (Basidiomycota, Ascomycota) fungi. The
spindle-pole body, site of microtuble attachment is only found in
Dikarya fungi and its formation likely occurred with loss of the genes
involved in flagella and centriole formation. We have also reconstruct-
ed the evolution of genes involved in cell wall biosynthesis and mainte-
nance that are present exclusively in Dikarya fungi, indicating substan-
tial change in the cell wall composition. By comparing the changes in
components that underlie the basis for morphological change in fungi
we can begin to understand aspects of the molecular basis of the major
transition from aquatic to terrestrial and single-celled to multi-cellular
forms. Oral
1University of California, Riverside, Plant Pathology and Microbiology,
900 University Ave, Riverside, CA, 92521, United States2University of
California, Berkeley, Plant and Microbial Biology, 111 Koshland Hall
MC 3102, Berkeley, California, 94720-3102, USA

STEFANI, FRANCK O.P.*1, GUILLAUMIN, JEAN-JACQUES2,
HAMELIN, RICHARD C.3 and BÉRUBÉ, JEAN A.3
Multigene phylogeography and evolution of the phytopathogenic
genus Armillaria
The genus Armillaria comprises more than 40 species. Previous studies
based on rDNA phylogeny provide limited information on phylogenet-
ic relationships of Armillaria species from the Northern Hemisphere,
and their historical biogeography remains unclear. We analyzed phylo-
genetic information from the ITS and nLSU rDNA regions and four nu-
clear coding genes (the actin (act) gene, the elongation factor 1 (EF1)-
alpha (tef1) gene, the second largest subunit of RNA polymerase II
(rpb2), and the glyceraldehyde 3-phosphate dehydrogenase (g3pd)
gene) from 21 Armillaria biological species collected from North and
South America, Europe, Africa, Asia and Oceania. Maximum parsimo-
ny, Bayesian inferences and molecular clock analyses were performed
to resolve Armillaria phylogenetic relationships and phylogeographic
evolution. The ITS and nLSU regions poorly made the distinction be-
tween inter- and intra-species, and left Armillaria species from the
Northern Hemisphere unresolved. Combined coding genes phylogeny
makes it possible to resolve Northern Hemisphere Armillaria species. It
supports them as ancestral to southern species and considers that south-
ern Armillaria species descended from A. mellea ss. str., a Northern
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Hemisphere species. The molecular clock analysis based on the 18S
rDNA and actin coding gene considers the Armillaria species’ time di-
vergence from the Agaricales to be between 23.7 and 38.6 MYA, re-
spectively. This time divergence suggests a land migration from an East
Asian centre of origin to be the main mechanism explaining the present
day distribution of Armillaria species worldwide. Poster
1 Natural Resources Canada, Canadian Forest Service, Laurentian
Forestry Centre, 1055 du P.E.P.S., P.O. Box 10380, Stn. Sainte-Foy,
Québec, Québec, G1V 4C7, Canada263450 Chanonat, Jussat,
France3Natural Resources Canada, Canadian Forest Service, Laurentian
Forestry Centre, 1055 du P.E.P.S., P.O. Box 10380, Stn. Sainte-Foy,
Québec, Québec, G1V 4C7, Canada

STEFANI, FRANCK O.P.*1, TANGUAY, PHILIPPE2 and PICHÉ,
YVES3

Assessing the impact of transgenic endochitinase white spruce on
mycorrhizal fungi
The impact of transgenic white spruce (Picea glauca (Moench) Voss)
containing the endochitinase gene (ech42) on species diversity mycor-
rhizal root tips, total soil fungal biomass, and biomass of the ecten-
domycorrhizal fungus Wilcoxina spp. was studied in greenhouse exper-
iments. Eleven white spruce seedlings from four transformed lines and
a wild-type control were grown for five years in a greenhouse. The level
of endochitinase-specific activity measured in the roots of transgenic
white spruce was 20 times higher than in the roots of non-transformed
white spruce. ITS rDNA analysis of a total of 155 root tips isolated from
control and ech42 white spruces showed that a fungus identified as
Wilcoxina spp. was the predominant species (colonizing 76.7% of the
root tips analyzed), followed by Phialocephala fortinii (12.2%), an un-
cultured atheliaceae (4.2%) and Thelephora terrestris (3.3%). Ergos-
terol, a fungal-specific sterol, was extracted from the soil and quantified
using HPLC as a measure of total fungal biomass. Soil samples from
control white spruce displayed a slightly higher amount of ergosterol
than soil samples from transformed white spruce, but the difference was
not statistically significant. Quantitative real-time PCR (qPCR) was per-
formed on root tips colonized by Wilcoxina spp. to detect the impact of
endochitinase expressing roots on the development of this ectendomyc-
orrhizal symbiosis. Preliminary results showed no difference between
control and ech42 white spruces. Overall, no impact in terms of fungal
species diversity and fungal biomass was observed between wild-type
and transgenic white spruce lines overexpressing ech42 endochitinase.
Oral
1 Natural Resources Canada, Canadian Forest Service, Laurentian
Forestry Centre, 1055 du P.E.P.S., P.O. Box 10380, Stn. Sainte-Foy,
Québec, Québec, G1V 4C7, Canada2Natural Resources Canada, Cana-
dian Forest Service, Laurentian Forestry Centre, 1055 du P.E.P.S., P.O.
Box 10380, Stn. Sainte-Foy, Québec, Québec, G1V 4C7, Canada3 Uni-
versité Laval, Département des sciences du bois et de la forêt, Faculté de
Foresterie et de Géomatique, 1030 avenue de la Médecine, Pavillon C.-
E.-Marchand, Québec, Québec, G1V 0A6, Canada

STHULTZ, CHRISTOPHER *1, WHITHAM, THOMAS2 and
GEHRING, CATHERINE A.3
Plant genetics alter ectomycorrhizal community composition,
which feeds back to influence plant performance
Understanding the genetic components of community structure and how
different communities might feed back to affect the performance of
foundation species are key issues in ecology and evolution. Genetic in-
fluences on below-ground microbial communities may be particularly
important because of their large impacts on a variety of ecosystem
processes. Findings of a recent study showed that genetic variation in
pinyon pine (Pinus edulis) resulted in differences in ectomycorrhizal
fungi (EMF) community composition. We tested those findings using a
factorial design greenhouse experiment, aimed to test the relative influ-
ences of genetics (seed source) and the environment (soil source) on
EMF development of P. edulis seedlings. Our experiment demonstrated
four major findings. 1) Seed source had a much stronger influence on
EMF community composition than soil source. Seedlings grown from

moth resistant mothers had different communities than seedlings grown
from moth susceptible mothers, regardless of the type of soil the
seedlings were grown in. 2) Seedlings grown from moth resistant moth-
ers had EMF communities similar to mature moth resistant trees in the
field, regardless of the type of soil they are grown in. A similar pattern
is found for seedlings grown from moth susceptible mothers. 3)
Seedling grown from moth resistant trees had lower total biomass then
seedlings grown from moth susceptible trees, while there was no influ-
ence of soil source on plant performance. 4) Total seedlings biomass
was strongly correlated with the EMF community composition. These
findings strengthen the argument that the genetic structure of a founda-
tion tree species can have a significant affect on EMF community struc-
ture. We also demonstrate potential feedbacks between plant and EMF
community phenotypes that could explain important links between plant
genes and below-ground microbes involved in ecosystem functioning.
Oral
1Centre d’Ecologie Fonctionnelle et Evolutive CNRS, Umr 5175, 1919
Route de Mende, Montpellier, 34 293 , France 2Northern Arizona Uni-
versity, Biological Sciences, PO Box 5640, Flagstaff, AZ, 86011,
USA3Northern Arizona University , Department of Biological Sciences,
PO Box 5640, Flagstaff, AZ , 86011, USA

STUKENBROCK, EVA H.*1, MCDONALD, BRUCE A.2, GRØN-
LUND-JØRGENSEN, FRANK1 and HEIDE, MIKKEL S.1
Deciphering the genetic basis of speciation of a fungal plant
pathogen through comparative genomics
Comparative genomics provides a powerful framework for studies of
molecular evolution of fungal pathogens. The aim of the present study
is to decipher patterns of genome evolution during speciation of the
wheat pathogen Mycosphaerella graminicola. We compared the
genome sequence of M. graminicola to the genome of a closely related
pathogen infecting wild grasses, here named S1. Previous coalescence
studies have shown that these two pathogens diverged 10-11,000 years
ago in the Fertile Crescent, coinciding with domestication of wheat. We
sequenced the genome of S1 using Illumina Sequencing to an average
coverage of 32X. Paired end reads were assembled using a de novo as-
sembly approach and subsequently aligned to the genome of M.
graminicola. The alignment covered approximately 71% of the 21 M.
graminicola chromosomes and showed a high nucleotide identity (90-
95%) consistent with a recent coalescence of the pathogen lineages.
However, in spite of high sequence similarity the two genomes have un-
dergone considerable structural rearrangements. In M. graminicola such
chromosomal rearrangements have in particular affected the dispensable
chromosomes 14-21. Both genomes contain 4-5Mb of unique non-
repetitive DNA that cannot be aligned and may be organized in the dis-
pensable chromosomes of M. graminicola and in S1 specific chromo-
somes. Estimates of synonymous substitution rates across chromosomes
showed a lower rate in the dispensable chromosomes compared to the
essential chromosomes. Additionally, these chromosomes showed an
accumulation of repetitive DNA and were enriched in genes with dN/dS
> 1. This pattern of chromosome evolution resembles the pattern ob-
served in plant B-chromosomes and in univalent sex chromosomes and
is likely in part due to a reduced effective population size of the dispen-
sable chromosomes. The genomic comparison of essential and dispen-
sable chromosomes in S1 and M. graminicola provides an ideal model
system to study the role, evolution and dynamics of dispensable chro-
mosomes in pathogens. Oral
1Aarhus University, Bioinformatics Research Center, C.F. Moellers
Alle 8, Aarhus, DK-8000, Denmark2ETH Zurich, Plant Pathology, Inst
of Integrative Biology, Universitaetstr 2, Zurich, CH-8092, Switzerland

TALBOT BREWER, MARIN* and MILGROOM, MICHAEL G.
Phylogeography, diversity and genetics of the grapevine powdery
mildew fungus Erysiphe necator
Processes such as recombination, adaptation to new substrates or hosts,
and introductions to new geographic ranges influence fungal evolution.
Erysiphe necator provides a unique opportunity for studying fungal evo-
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lution, particularly speciation—a process that leads to the formation of
new species— since distinct genetic lineages are present in its intro-
duced range. Additionally, this fungus is a great model for the study of
speciation since there is opportunity for host specialization and there is
limited recombination, both of which may encourage species diver-
gence. In order to understand the diversity and phylogenetic structure of
populations in the introduced range of E. necator and their relationships
with native populations from North America we used a multilocus se-
quencing approach. We sequenced four gene regions from 146 isolates
obtained from both wild and cultivated Vitis spp. throughout native pop-
ulations in eastern North America, and from cultivated V. vinifera from
introduced populations in California, Oregon, France, Italy, and Aus-
tralia. Multilocus sequence haplotypes from introduced populations
formed two distinct genetic groups that likely represent separate intro-
ductions from eastern North America. As expected, the greatest diversi-
ty of haplotypes was found in native populations in eastern North Amer-
ica. However, we detected less recombination than would be expected
in a fungus that regularly undergoes sexual reproduction. Additionally,
we found a lineage specialized to V. rotundifolia, the muscadine grape
present throughout the southeastern US, whereas we found no correla-
tion between haplotypes and other Vitis species. Preliminary results on
cloning of the mating type locus, which will be useful in genetic studies
and in understanding population structure in this fungus, will be pre-
sented. Furthermore, studies aimed at characterizing progeny of sexual
crosses to further understand the genetics and mating system of this fun-
gus, as well as potential mechanisms of reproductive isolation among
lineages, will be discussed. Oral
Cornell University, Plant Pathology & Plant-Microbe Biology, 334
Plant Science Building, Ithaca, NY, 14853-5904, USA

TARA, DUBEY* and LEE, SIEW YEE
Mold Spores From Christmas Tree
Air samples from around the Christmas Tree were collected to study the
effect of mold spores associated with Christmas tree on the indoor air
quality of residential and commercial buildings. Spore trap samples, and
Anderson culture plates were analyzed from the out side samples and
were compared with those collected from inside the building. More than
fifteen different mold taxa were identified during this study and Aure-
obasidium pullulance and Mycosphaerella species were observed as the
predominating mold type. This was followed by Alternaria, Ba-
sidiospores, Pencillium species, and Ascospores. Total spore count val-
ues from indoor samples were comparatively higher during the period
when Christmas tree was present inside the building than those counted
before arrival or after removal of Christmas tree from same location.
Similar comparison of data from Anderson plates indicated a higher
“cfu” counts from inside the building during the presence of Christmas
tree than those values collected when it was absent. Elevated indoor
spore counts, and higher “cfu” values from indoor samples during the
presence of C. tree, along with the isolation of two predominating mold
genera may cause health related problems to the sensitive persons ex-
posed during the presence of Christmas tree. Poster
Macs Lab Incorporated, Microbiology, 3137 Diablo Avenue, Hayward,
CA, 94545, United States

TARNOWSKI, TARA L.*1 and PLOETZ, RANDY C.2
Diversity in Colletotrichum gloeosporioides populations causing
mango anthracnose exhibit unique host specialization
Colletotrichum gloeosporioides causes blossom blight, leaf anthracnose
and fruit anthracnose on mango, causing severe economic loss each year
worldwide. Previous work using RAPD markers suggests that some di-
versity exists in C. gloeosporioides populations on mango. To further
assess population structure of the pathogen causing disease on mango,
isolates were collected in 2007-2008 from symptomatic inflorescences,
leaves, and fruit from several locations in South Florida. DNA sequence
data from three loci, the ITS1-5.8S-ITS2, mating type allele (MAT1-2),
and a randomly generated DNA fragment adjacent to a microsatellite
locus (pTT5), were used in phylogenetic analysis to generate single
locus and multilocus phylogenies. Isolates were resolved into two main

clades, one containing most leaf and inflorescence isolates, and one con-
taining most fruit isolates along with isolates from other tropical fruit
hosts. Pathogenicity tests were performed to assess differences in viru-
lence of isolates from different clades on inflorescences, leaves, and
fruit. Several isolates from each clade were inoculated on developing in-
florescences and leaf shoots in the field, and on harvested mature fruit,
from cv. ‘Keitt’. Disease severity was rated over time and area under the
disease progress curve (AUDPC) measurements used in ANOVA
analysis. Results indicate that significant differences exist in virulence
between the populations. This study shows that populations exist in C.
gloeosporioides that are specialized pathogens of different host organs.
This knowledge advances our understanding of the diversity and com-
plexity within the C. gloeosporioides species complex. Identifying spe-
cialized populations within the pathogen clarifies the epidemiology of
the disease and assists in disease management. Oral
1University of Florida, Plant Pathology, Tropical Research and Educa-
tion Center, 18905 SW 280th ST, Homestead, Florida, 33031,
USA2University of Florida, Plant Pathology (Tropical Research and Ed-
ucation Center), PO Box 111569, Homestead, Florida, 330313314,
USA

THOMAS, ELIZABETH * and CUBETA, MARC
The world after Novozyme 234: a method for preparing protoplas-
ts of Rhizoctonia solani
Studies that require the generation of fungal protoplasts for various ap-
plications have relied on the use of the extracellular enzymes cellulase,
hemicellulase, Glucanase GV-L, pectinase, Rhozym HP 150, and
Novozyme 234. Of the various enzymes that have been deployed to
generate protoplasts from Rhizoctonia solani, the use of Novozyme 234
has met with the greatest success. However, due to the limited avail-
ability of this enzyme, there has been an ongoing search in the Rhizoc-
tonia community for a suitable replacement for generating protoplasts.
In this study, a method was developed to generate protoplasts from
mycelium of R. solani using an enzyme cocktail made up of cellulase,
lysing enzymes from Trichoderma harzianum, and driselase. The pro-
cedure involved growing R. solani in potato dextrose broth supplement-
ed with yeast extract for 65 hr, followed by harvesting and washing the
mycelium in 1 M sorbitol. After enzyme digestion, protoplasts were col-
lected, rinsed, and resuspended in STC (sorbitol, Tris-Cl, CaCl2) buffer.
The mean number of protoplasts released ranged from 0.19 X 107 ml -1

to 0.37 X 107 ml -1 depending on time of digestion. The size of proto-
plasts ranged from 2.5 to 15 µM with varying numbers of nuclei per pro-
toplast. Increased time of digestion resulted in larger protoplasts with
more vacuoles. This method will serve as a useful tool for generating
protoplasts for future transformation and protoplast fusion experiments.
Oral
North Carolina State University, Department of Plant Pathology,
Raleigh, NC, 27695

THOMAS, ELIZABETH *1 and KROPP, BRADLEY R.2
Suppression of salicylic acid-mediated plant defense responses dur-
ing establishment of biotrophy by the rust pathogen of dyer’s woad
This study examined the kinetics and amplitude of the salicylic acid-re-
sponsive pathogenesis-related (PR) genes, PR-1, β-1, 3-glucanase, and
ChiA in the compatible interaction between Puccinia thlaspeos and
dyer’s woad (Isatis tinctoria) during the first 72 hours of the infection
process. Following initial penetration of the host by the rust pathogen,
there was a modest up-regulation of PR genes. During haustoria forma-
tion a significant pathogen-mediated suppression of PR genes was seen,
which potentially facilitates haustoria formation by this obligate
biotroph. After formation of haustoria, there was another more signifi-
cant up-regulation of each of these genes that was followed by a second
pathogen-induced suppression of defense responses. This final suppres-
sion of defense responses by the pathogen appeared to be sustained.
Suppression of pathogen-induced defense responses during and after
haustoria formation is postulated to be vital in the establishment of
biotrophy in this system. Poster
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1NC State University, Dept of Plant Pathology, Raleigh, NC, 27695,
USA2Utah Sate University, Biology Dept., 5305 Old Main Hill, Logan,
UT, 84322, USA

TKAVC, ROK*2, ZALAR, POLONA2, CANTRELL, SHARON A.3
and GUNDE-CIMERMAN, NINA2

Fungal communities in microbial mats in Adriatic Sečovlje salterns
(Slovenia)
Sečovlje salterns (Gulf of Trieste, northern Adriatic sea, Slovenia) are
traditional, man-made eutrophic solar salterns originating from the 13th
century. In this system of ponds sea water gradually evaporates and dif-
ferent salts concentrate and precipitate. When NaCl concentration reach-
es the point of saturation (above 25%), it begins to crystallize. This en-
vironment is extreme on account of several abiotic factors: high salinity,
high exposure to UV-light and changing temperatures that can reach 40
°C and more. The bottom of the evaporation ponds is covered with mi-
crobial mats. The most famous one, which covers the bottom of the
crystallizers in Sečovlje salterns, called “petola”, has been continously
cultivated since 14th century. Till recently it was widely accepted that in
this extreme environment only Bacteria and Archaea can survive. Over
the last 10 years we have been investigating extremely halotolerant my-
cobiota in hypersaline water. Recently we focused on fungi inhabiting
“petola” and other microbial mats in this hypersaline environment. Re-
sults from temperate salterns in Sečovlje were compared with data ob-
tained from tropical mats in natural salt flats in Puerto Rico (Fraternidad,
Candelaria and Combate) and oligotrophic salterns on the Red sea in Is-
rael (Eilat). In all cases we used classical (cultivation) and molecuar ap-
proach (TTGE, amplification and sequencing of phylogenetic markers,
clone libraries). By aerobic and microaerophilic cultivation we isolated
different filamentous ascomycetes, mainly belonging to the genera As-
pergillus, Penicillium and Cladosporium. Profiling of microbial com-
munities using TTGE showed distinctive clustering regarding the type
of salterns and location. Since extremophilic fungi as well as their role
in microbial mats were overlooked till recently, these data represent an
important contribution to fungal ecology. Poster
1University of Ljubljana, Biotechnical faculty, Biology Department,
Vecna pot 111, Ljubljana, SI-1000, Slovenia2University of Ljubljana,
Biotechnical faculty, Biology Department, Vecna pot 111, Ljubljana,
SI-1000, Slovenia3Universidad del Turabo, Department of Biology,
School of Science and Technology , P.O. Box 3030, Gurabo, PR,
00778, Puerto Rico

TRUSTY, PAUL E1 and CRIPPS, CATHY L*2

Influence of severe fire on planted and natural whitebark pine
seedlings in the Greater Yellowstone Area: Ecology and manage-
ment implications
Whitebark pine (Pinus albicaulis) is a threatened keystone species in
subalpine zones of Western North America critical to watersheds and
maintenance of high elevation biodiversity. Pine nuts are an important
food for wildlife including grizzly bears where ranges overlap. White-
bark pine has experienced losses up to 90% due to white pine blister
rust, mountain pine beetles and replacement due to fire suppression. Ac-
tive management strategies include letting natural fires burn or applying
prescribed fires to clear understory fir, stimulate seedling regeneration
and provide openings for nutcrackers to plant seeds. However, post-fire
plantings of rust resistant seedlings have low survival rates. This study
evaluated impacts of fire on mycorrhizal colonization of whitebark pine
seedlings from an ecological perspective and to address management
concerns. The 2001 Fridley fire burned a portion of a mature whitebark
pine forest and a year later 20,000 seedlings were planted. After four
years, natural and planted seedlings on the burn and controls in the ad-
jacent unburned forest were well colonized by mycorrhizal fungi
(>90%) although a portion may be nursery E-strain. The severe burn re-
duced mycorrhizal diversity 27% on natural and planted seedlings and
caused a significant shift in species (ITS sequencing); 60% of variation
is accounted for by ‘burning’ according to PCA and multidimensional
scaling. Seedlings in the burn (natural and planted) were dominated by
Pseudotomentella nigra, Wilcoxina species and Amphinema byssoides

while natural seedlings in unburned forest hosted mainly Cenococcum
geophilum, Piloderma byssinum and suilloids. The functional signifi-
cance of a species shift to seedling survival is not yet known. Four years
after the burn, seedlings in all treatments hosted suilloid fungi (Rhizo-
pogon, Suillus) important in pine establishment. Despite high mycor-
rhization and availability of suilloids, seedling survival was low (22-
42%) suggesting timing/type of mycorrhization and/or other
biotic/abiotic factors are a concern. Poster
1Montana State University, Plant Sciences and Plant Pathology, 119
Plant Biosciences Building, Bozeman, MT, 59717-3150,
USA2Montana State University, Plant Sciences and Plant Pathology
Dept, 119 Plant Biosciences Building, Bozeman, MT, 59717-3150,
USA

TUININGA, AMY
Conclusions: Phylogenetic and functional patterns of host plants
and their associated fungi: implications for symbiotic co-evolution,
community interactions, and ecosystem processes
Disturbance affects plant and fungal community composition and struc-
ture. Because species of fungi differ in their functioning relative to con-
tributions they can make to host plants, repeated disturbance can affect
evolutionary relationships between fungi and host plants. So it is rea-
sonable to expect that large, chronic disturbances such as climate change
could cause effects on fungal communities that in turn affect their co-
evolution with plant hosts, and consequently change processes or
process rates in the ecosystems in which they reside. Results from sym-
posium speakers will be summarized in this context. Oral
Fordham University, Louis Calder Center - Biological Research Station
and Department of Biology, P.O. Box 887, 53 Whippoorwill Road, Ar-
monk, NY, 10504, USA

TUININGA, AMY*1, MORATH, SHANNON1, GREENGARTEN,
PAMELA1, DANIELS, THOMAS1, NORELUS, HERBY1 and
FALCO, RICHARD2

Timing of tick pathogen presence in the environment
Ixodes scapularis, the blacklegged tick, is the vector of Borrelia
burgdorferi, the etiologic agent of Lyme disease. Biocontrol strategies
using entomopathogenic fungi have been suggested to control tick pop-
ulations and the spread of Lyme disease. Because the virulence of ento-
mopathogenic fungi varies with changes in relative humidity and tem-
perature in the lab, seasonal weather changes may also affect fungal
pathogenicity in situ. Therefore, we hypothesized that fungi which are
most virulent under optimal laboratory conditions may function differ-
ently under the natural variability of weather conditions in the field. The
objective of this study was to examine seasonal patterns of frequency of
potential entomopathogens and to determine whether these locally iso-
lated species were virulent to ticks in the laboratory and field. To do this,
soil and host-seeking ticks were collected from forested plots periodi-
cally from June 2007 through December 2008 in Westchester County,
NY, and plated on ½-strength potato dextrose agar (PDA). Fungi were
sub-cultured until pure isolates were obtained. Fungal DNA was ex-
tracted and amplified with PCR using primers ITS-1F and ITS-4, and
sequenced. We then tested locally isolated fungi for virulence to
nymphal I. scapularis. We identified a minimum of 73 species of fungi:
55 isolated from soils and 24 from ticks. Of the 35 fungal isolates test-
ed for virulence, the12 taxa determined to be pathogenic were Fusarium
lateritium, Hypocrea lixii, Mortierella gamsii, Mortierella sp., Mucor
hiemalis, Mucor sp., Paecilomyces lilacinus, Penicillium brevicom-
pactum, Penicillium sclerotiorum, Penicillium soppii, Penicillium sp.,
and Pestalotiopsis sp. Hypocrea lixii and Penicillium soppii were also
significantly virulent in the field, decreasing tick survival by 39% and
26%, respectively, compared to control plots. These data suggest that
there may be numerous entomopathogenic fungi in nature whose viru-
lence varies seasonally and which may play a significant role in regu-
lating various stages of I. scapularis. Poster
1Fordham University, Louis Calder Center - Biological Research Station
and Department of Biology, P.O. Box 887, 53 Whippoorwill Road, Ar-
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monk, NY, 10504, USA2Fordham University and New York State De-
partment of Health, Arthropod-Borne Disease Program, Louis Calder
Center, P.O. Box 887, 53 Whippoorwill Road, Armonk, NY , 10504,
USA

URBINA, HECTOR *1 and BLACKWELL, MEREDITH2

Xylose fermenting genes: present in the Candida tanzawaensis clade
associated with mushroom-feeding beetles
Xylose, a major component of hemicellulose, is one of the most abun-
dant renewable carbon sources on earth. Only a few yeast species scat-
tered throughout the yeast (Saccharomycotina) phylogenetic tree are
known to have the ability to ferment D-xylose to ethanol, potentially for
biofuel production. The pathway is mediated by xylose reductase
(XYL1), xylitol dehydrogenase (XYL2), and xylulose kinase (XYL3), en-
zymes that convert D-xylose to xylulose-5-phosphate. We characterized
XYL1, XYL2, and XYL3 genes from two yeast classes: known xylose-
fermenting strains and members of the Candida tanzawaensis clade iso-
lated from the gut of mushroom-feeding beetles. Our results based on
sequences of PCR products, indicated the presence of all three genes in
the xylose-fermenting yeasts (C. jeffresii, C. tropicalis, Pichia guillier-
mondii, Sheffersomyces stipitis, and Spathaspora passalidarum). Inter-
estingly, although XYL2 and XYL3 genes were present in most of the
members of the C. tanzawaensis clade yeasts tested with 80% of se-
quence homology, we have not been able to amplify XYL1 from any of
the members of this clade. These results are in concordance with the bio-
chemical ability of C. tanzawaensis clade members to assimilate D-xy-
lose and xylitol as sole carbon sources but not to ferment xylose. Ac-
cording to these results and in the absence of knowledge of the sister
group of the C. tanzawaensis clade, we suggest that the ancestor for the
C. tanzawaensis clade was capable of assimilating D-xylose. A change
in the feeding behavior by an ancestral host insect from wood to basid-
iomata might have enabled the loss of XYL1 in the symbiotic yeasts.
Poster
1Louisana State University, Biological Sciences , 202 Life Sciences
Building, Baton Rouge, LA, 70803, United State2Louisana State Uni-
versity, Biological Sciences Department, 202 Life Sciences Building,
Baton Rouge, LA, 70803, United State

URBINA, H, ITURRIAGA, T* and MARDONES, M
A new species of the genus Pseudoplectania (Sarcosomataceae, Pez-
izales) from Venezuela
A new species of the genus Pseudoplectania (Sarcosomataceae, Peziza-
les) was collected on wood in a tropical rainforest located in Luepa,
Canaima National Park, Gran Sabana, Bolívar State, Venezuela. Species
of the genus Pseudoplectania are characterized by having a deep cup
shaped sessile or stipitate apothecia, covered by coiled or twisted hairs;
J- ascus containing 8 globose, smooth, hyaline ascospores. The new
species can be distinguished from the rest of the species in the genus by
having brown apothecia and ornamented ascospores. Currently, nine
species are recognized in the genus Pseudoplectania, but just two P.
melaena (Fr.) Sacc. y P. nigrella (Pers.) Fuckel have brown to black
apothecia. Ornamented ascospores have not been previously described
in the genus. Poster
Universidad Simon Bolivar, Biologia de Organismos, Laboratorio de
Micologia, Sartenejas, Baruta, Venezuela

VAN DER NEST, MAGRIET A1, SLIPPERS, BERNARD1, VAN
ZYL, KARLIEN1, STENLID, JAN2, WINGFIELD, MICHAEL J3 and
WINGFIELD, BRENDA D*4

Gene expression during vegetative incompatibility in Amylostereum
areolatum
Typical of filamentous fungi, the hyphae of genetically similar Amy-
lostereum areolatum individuals sharing the same allele specificities at
their heterokaryon incompatibility (het) loci are able to fuse. Interacting
hyphae of genetically dissimilar individuals with different allelic speci-
ficities at their het loci undergo cell death, thus preventing hyphal fusion
from persisting. Even though cell death associated with vegetative in-
compatibility represents the best studied form of programmed cell death

(PCD) in fungi, the mechanism of cell death by incompatibility is un-
clear. To better understand PCD by incompatibility in A. areolatum,
suppression subtractive hybridization (SSH) followed by pyrosequenc-
ing was used to identify selectively expressed genes upregulated during
vegetative incompatibility in this fungus. Real-time RT-PCR was em-
ployed to verify the SSH results. The transcripts identified using this
method share homology with genes associated with various cellular
processes, including cell death, adhesion, transport, stress responses and
metabolism. These results contribute to the identification of the under-
lying processes and pathways involved in vegetative incompatibility in
A. areolatum and made it possible to reconstruct the likely chain of
events occurring during PCD in this and other fungi. Poster
1Forestry and Agricultural Biotechnology Institute (FABI), Department
of Genetics, Fabi, University of Pretoria, Pretoria, 0002, South
Afica2Swedish University of Agricultural Sciences, Department of For-
est Mycology and Pathology, P.O. Box 7026, SE-750 07, Uppsala, Swe-
den3Forestry and Agricultural Biotechnology Institute (FABI), Depart-
ment of Microbiology, Fabi, University of Pretoria, Pretoria, 0002,
South Afica4Forestry and Agricultural Biotechnology Institute (FABI),
Department of Genetics, University of Pretoria, Pretoria, 0002, South
Afica

VELEZ, PATRICIA* and GONZALEZ, MARIA C
Abundance evaluation of arenicolous marine ascomycetes from
some beaches in Cozumel Island, Mexico
Arenicolous marine microfungi are an ecological rather than a taxo-
nomic group that lives in or between sand grains in sandy beaches, but
they do not obtain their nutriments from them. Marine fungi are major
decomposers of organic substrates in marine ecosystems and are in
charge of recycling bioelements. Fungi diversity is poorly studied glob-
ally, it is estimated that referring to the 80,060 species described, only
500 correspond to the marine habitat, even though, such environment
have an enormous amount of biodiversity. In this survey the abundance
of marine arenicolous ascomycetes was evaluated on five sandy beach-
es located in the Island of Cozumel, State of Quintana Roo, Mexico
(Mezcalito, Punta Morena, Chen Rio, Chiquero and San Francisco of
Cozumel). Fifty samples were taken on each of the studied beaches and
were deposited into hermetic polyetilene bags. Finally the samples were
incubated in the laboratory up to a period of six months and were ex-
amined for the incidence of ascomata. Seven ascomyces were recorded
from which three of them represent new records for Cozumel: Arenari-
omyces parvulus, A. triseptatus, Corollospora maritima, C. gracilis,
Corollospora sp., Lulworthia grandispora and Lindra thalassiae. This
last mentioned ascomycete showed the highest abundance percentage
(59.1). This may be due to the presence of numerous leaves of seagrass
Thalassia testudinium which represent the main substrate that this fun-
gus decomposes. The beach that had the highest abundance value was
San Francisco and the lowest one on Chiquero, this result agrees with
the touristic impact observed. Poster
Universidad Nacional Autonoma de Mexico, Instituto de Biologia, De-
partamento de Botanica, Apartado Postal 70-233, Mexico, DF, 04510,
Mexico

VELLINGA, ELSE C*1, BLANCHARD, ERIN P1, BINDER, MAN-
FRED2 and BRUNS, THOMAS1

Paxillus in North America
Paxillus is a small Northern Hemisphere genus in the Boletales; all
species are ectomycorrhizal with a broad range of host trees. Paxillus in-
volutus is widely used as a model organism in ectomycorrhizal experi-
ments, as it is one of the few species easily grown in culture. Despite the
importance in the forest ecosystem and the abundance of the species, the
North American species are not well known. These species, their rela-
tionships to the European species and their ecology are now under in-
vestigation; the first step is a phylogenetic analysis of the nrITS and the
elongation factor 1alpha gene sequence data to recognize and circum-
scribe the species. Recently, four phylogenetic species were recognized
in Europe in the P. involutus complex: P. involutus s. str., P. ob-
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scurosporus, P. validus, and one undescribed species. So far, at least
four species can be recognized in North America: the occasionally oc-
curring Paxillus involutus s. str., P. vernalis, the most common and
widespread species, associating with aspen and oaks in a wide range of
habitats, an undescribed conifer associated species with native and with
introduced tree species, and a fourth species, also known from Europe,
but still nameless, growing with planted birch in the Pacific states. The
alder associated species P. filamentosus is a sister taxon to the group of
P. involutus, and Paragyrodon sphaerosporus is the closest relative out-
side the genus. Poster
1University of California, Berkeley, Plant and Microbial Biology De-
partment, 111 Koshland Hall #3102, Berkeley, CA, 94720-3102,
U.S.A.2Clark University, Department of Biology, 950 Main Street,
Worcester, Massachusetts, 01610, USA

WALBERG, ERIC*1 and VOLK, THOMAS2

Phenomenological studies of possible radiotrophy in melanin and
carotenoid producing fungi
Pigments protective against ultraviolet radiation are ubiquitous in na-
ture, being selected for in habitats with high exposure to ionizing radia-
tion. Examples include melanins, carotenoids, and a diverse group of
small aromatic molecules (SAMs). These compounds contain conjugat-
ed double bonds that confer a wide absorbance spectrum, melanin ex-
emplifying the extreme case. These compounds were previously
thought to serve merely photoprotective and antioxidant roles in fungi.
However, recent studies (Dadachova et al. 2007 PLoS ONE 2(5): e457
doi:10.1371/journal.pone.0000457) have suggested that melanin-con-
taining fungi may be able to capture energy from ionizing radiation for
metabolic use. Thus far, no in-depth mechanism has been proposed. Our
experiments have continued to study these phenomena by varying the
location of the melanin. Our initial experiments have dealt with ra-
diotrophy as it pertains to the presence of melanin, comparing effects of
location in the cell wall (where melanin is typically formed outside the
cell membrane) versus merely in solution. To test this, non-melanized
Cladosporium, Cryptococcus and Exophiala were grown in flasks and
irradiated by 137Cesium sources. To these cultures, melanin from outside
sources was added. We compared fresh-extracted melanin, which con-
tains cells wall components and melanin-associated proteins, with acid-
hydrolyzed melanin, supposedly devoid of hydrophilic groups and pro-
teins. For both sets of irradiated flasks, at several time points the cultures
were compared for growth parameters, such as number of viable cells,
dry weight, and cell dimensions. The controls consisted of melanized
cultures without additional melanin and non-melanized cultures without
additional melanin, along with all four sets of flasks (experimental and
control) that were not irradiated. Finally, we have examined whether
molecules with some similar ecological roles, such as carotenoids of the
red basidiomycete yeast Rhodotorula, also show growth toward, or in-
creased growth in, ionizing radiation, using similar sets of experiments.
Oral
1University of Wiscosin- La Crosse, Biology, 3005 Cowley Hall, La
Crosse, WI, 54601, USA2University of Wisconsin- La Crosse, Biology,
3005 Cowley Hall, La Crosse, WI, 54601, USA

WANG, ZHENG*, KIN, KORYU, LOPEZ-GIRALDEZ,
FRANCESC, CLARK, TRAVIS and TOWNSEND, JEFFREY
Compare genetic behavior between mating types of Neurospora
crassa during vegetative growth using a whole genome transcrip-
tion profiling with multi-targeted priming (MTP)
Neurospora crassa is a heterothallic fungus, whose sexual development
is triggered right after the crossing of strains from both mating types,
MAT-A and MAT-a. Vegetative incompatibility between these two mat-
ing types has been observed in Neurospora crassa for a long time, but
the mechanism is not known. To investigate the relative gene expression
levels and changes in gene expression between the two mating types
during the vegetative growth (asexual stage), total RNA and mRNA
were sampled from both mating types at three time points, 36hr, 60hr,
96hr, corresponding to the early, middle, and late development stages.
Combined multi-targeted priming (MTP) and Oligo(dT) priming was

applied to these samples in a reverse transcription step to recover ex-
pressed genes into the cDNA pools, and a circuit design of hybridization
among these cDNA samples was analyzed using BAGEL, a Bayesian
analysis of gene expression level. Our preliminary results of microarray
profiling suggested gene expression level changes throughout the vege-
tative development in and between both mating types, and most signif-
icant changes between the mating types were observed during the late
development of the asexual colonies. Poster
Yale University, Department of Ecology and Evolutionary Biology, Os-
borne Memorial Labs 226, 165 Prospect Street, New Haven, CT, 06520,
USA

WEETE, JOHN D. 1, ABRIL, MARITZA2 and BLACKWELL,
MEREDITH*2

Sterol distributions support phylogenetic placement of diverse fun-
gal clades
Ergosterol was discovered over 100 years ago as a component of the
plant pathogenic ergot fungus Claviceps purpurea. Since, ergosterol has
been identified as the major sterol in a large number of fungi and has be-
come known as the ‘fungal sterol.’ Lanosterol is a common intermedi-
ate in the synthesis of both cholesterol and ergosterol, and a bifurcation
in the sterol biosynthetic pathway leads to the formation of ergosterol or
cholesterol. Ergosterol is not a precursor to cholesterol and vice versa.
Although several sterols may be detected in organisms, a single major
sterol is usually present. Ergosterol occurs in more recently diverged lin-
eages (most Basidiomycota, Ascomycota, zygosporic fungi including
Mucorales, Zoopagales, Dimargaritales) and other sterols distinguish
other zygosporic groups (Mortierellales, Kickxellales, Entomophtho-
rales, and Basidiobolaceae). Early-diverging zoosporic lineages have a
variey of sterols, usually ergosterol intermediates. These taxa include the
few zoosporic fungi tested (Chytridiomycota, Blastocladiomycota) and
certain zygosporic groups. Interestingly, several symbiotic taxa stand
out from close relatives because they accumulate C29 sterols rather than
C28 sterols like ergosterol. Plant associated Pucciniomycotina and
Glomeromycota synthesize major sterols differing only by the position
of a single double bond. Taphrina, Protomyces, Tuber, and Terfezia,
also close associates of plants, produce brassicasterol as the major sterol
but no ergosterol. More information at position C24 is required to know
whether these sterols resemble those of other fungi. Pneumocystis spp.,
obligate parasites of mammalian hosts, have cholesterol membranes,
which were suggested as derived from mammalian hosts. Distribution
of specific sterols corresponds with many clades defined by current phy-
logenies but not probable evolutionary pathways. More information on
the stereochemistry of basal groups outside Fungi is needed, but choles-
terol and ergosterol are both reported in Amoebidium spp. (Mesomyce-
tozoea) and sterols with characteristics of both fungi and sponges, in a
choanoflagellate. Oral
1Auburn University, Auburn Research and Technology Foundation,
Auburn, Alabama, 36832, USA2Louisiana State University, Biological
Sciences, Baton Rouge, Louisiana, 70803, USA

WEIß, MICHAEL*1, SELOSSE, MARC-ANDRE2, SÝKOROVÁ,
ZUZANA 3, GARNICA, SIGISFREDO4, BAUER, ROBERT4, OBER-
WINKLER, FRANZ4 and REDECKER, DIRK5

Sebacinales are widespread endophytes of land plants
In Fungi, Sebacinales (Agaricomycotina, Basidiomycota) is unique for
the broad spectrum of mycorrhizal types in which fungi of this order are
involved: ectomycorrhizas, orchid mycorrhizas (with autotrophic,
mixotrophic or myco-heterotrophic orchids), mycorrhizas involving er-
icalean hosts, and also in associations with liverworts of the Junger-
manniales, which resemble mycorrhizas at the cellular level (junger-
mannioid ‘mycorrhizas’). Sebacinales have recently also gained
increasing interest because there is clear evidence from in vitro experi-
ments that the interaction of fungi of this group with plant roots en-
hances growth, seed production and resistance against fungal pathogens
in a phylogenetically wide range of host plants. Sebacinales are phylo-
genetically divided in two subgroups (informally designated as sub-
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groups A and B), which correlates with the distribution of mycorrhizal
types in which their members are involved. Ectomycorrhizal fungi—
and, correspondingly, mycobionts of mixotrophic and myco-het-
erotrophic orchids and also mixotrophic Ericaceae of the Pyroleae—
have only been detected in Group A, whereas fungi involved in ericoid
or cavendishioid mycorrhizas (a recently described mycorrhizal type
found in certain epiphytic or hemiepiphytic Vaccinioideae) or in associ-
ations with liverworts as well as mycobionts of autotrophic orchids have
only been found in Group B. Basidiome-forming members are known
only from Group A. Teleomorphic individuals of Group B have all been
assigned to the Sebacina vermifera species complex. Here we present
new data suggesting that Sebacinales are also widespread as endophytes
of land plants. Interestingly, sequences of putatively endophytic Sebaci-
nales are distributed in both Sebacinales Group A and Group B, which
allows new hypotheses on the evolution of mycorrhizal types in Sebaci-
nales. Oral
1Universitaet Tuebingen, Spezielle Botanik und Mykologie, Auf der
Morgenstelle 1, Tuebingen, 72076, Germany2Centre d’Ecologie Fonc-
tionnelle et Evolutive, CNRS, UMR 5175, Equipe Interactions Bio-
tiques , 1919 Route de Mende, Montpellier, 34000, France3Institute of
Botany of the Academy of Sciences of the Czech Republic, Department
of Mycorrhizal Symbioses, Lesní 322, Pruhonice, 252 43, Czech Re-
public4Universität Tübingen, Organismische Botanik, Auf der Morgen-
stelle 1, Tübingen, D-72076, Germany5Universität Basel, Botanisches
Institut, Hebelstraße 1, Basel, CH-4056, Switzerland

WHITE, MERLIN
Trichomycetes - habitat, isolation and culture
Hidden in the digestive tracts of certain insects and other arthropods is a
diverse assemblage of symbiotic microorganisms commonly known as
“gut fungi”. Traditionally in the Class Trichomycetes (see online mono-
graph and interactive keys for identification at www.nhm.ku.edu/fungi/,
maintained by R.W. Lichtwardt) these endosymbionts (both fungi and
fungal-like organisms) are recognized to be a polyphyletic assemblage.
The currently accepted practice is to refer to them as an ecological group
with the lower case form of “trichomycetes”. Revision of the group is
awaiting ongoing molecular systematic studies. Nonetheless, as en eco-
logical group, these endosymbionts are as close to the teaching/research
lab as an aquatic net or improvised collecting gear and a little practice
(for online video tutorials see the author’s laboratory webpage:
www.boisestate.edu/biology/Mycology/dissectgut.htm). Potential
aquatic hosts (lotic and lentic) include immature, non-predaceous
species such as Ephemeroptera, Coleoptera, Diptera, Plecoptera, Tri-
choptera and isopods. Mosquito larvae, in standing water of all types,
are excellent hosts of gut fungi. Some of these fungi (approx. 15%) are
culturable, with the most success with fungi isolated from lower Diptera
(Chironomidae and Culicidae) and some Plecoptera (stoneflies). Isola-
tion media is not unlike with other fungi in terms of plate preparation,
simply with the addition of a sterile water overlay to mimic the moist en-
virons of the hosts. The objective of this session is to share with you the
not-so-secret or -difficult procedure of isolating gut fungi from arthro-
pods with the hope that you will be able to isolate your own axenic cul-
tures and share the methodology with students and colleagues alike.
This could be an excellent means to teach about symbiosis, entomolo-
gy, mycology, stream ecology, ecosytems, micro- and sterile tech-
niques, all as an interwoven experience; and such cultures would also be
significant contributions to ongoing research programs! (Website re-
view in advance helpful, but not required). Oral
Boise State University, Department of Biological Sciences, 1910 Uni-
versity Drive, Boise, Idaho, 83725-1515

WIDHELM, TODD*3, EGAN, ROBERT S.1, LIVSHULTZ,
TATYANA2 and LUMBSCH, H. THORSTEN3

Testing Species Delimitations in the Parmotrema peforatum group
(Parmeliaceae, Ascomycota) in Eastern North America
The current taxonomy of the Parmotrema perforatum group of lichens
recognizes six closely related species divided into three species pairs, a
pair comprising one apotheciate and one sorediate species. Each pair is

characterized by a distinct combination of secondary metabolites. Pre-
vious studies based on morphology and chemistry hypothesized that the
three apotheciate chemotypes are reproductively isolated sibling
species, and that each sorediate species evolved independently from the
chemically identical apotheciate species. This species delimitation was
reexamined using DNA sequence data of two nuclear loci, glyceralde-
hyde-3-phosphate dehydrogenase (GPD) and ITS, from individual thal-
li from populations in Texas and Louisiana with selected sequences
from MS456 and MS277. We used population aggregation analysis and
a cohesion species approach to test species boundaries in the Par-
motrema perforatum group. There was no correlation of reproductive
mode (apothecia or soredia) and allele lineages found in the gene trees,
suggesting that sorediate thalli are part of the same sexually reproducing
populations as apotheciate thalli. While some norstictic acid individuals
were polymorphic for stictic acid, presence of chemosyndromes is cor-
related with distinct allele lineages and suggests that two species can be
distinguished based on different chemosyndromes (presence of either
norstictic acid or alectoronic acid). Oral
1University of Nebraska Omaha, Department of Biology, 114 Allwine
Hall, Omaha, Nebraska, 68182-0040, USA2Academy of Natural Sci-
ences of Philadelphia, Botany Department, 1900 Benjamin Franklin
Parkway, Philadelphia, PA, 19103-1101, USA3Field Museum of Natu-
ral Hististory, Department of Botany, 1400 South Lake Shore Drive,
Roosevelt Rd At Lake Shore, Chicago, Illinois, 60605-2496, USA

WILSON, ANDREW*, BINDER, MANFRED and HIBBETT,
DAVID
Diversity and evolution of ectomycorrhizal host associations in Scle-
rodermatineae (Boletales, Basidiomycota)
The Sclerodermatineae (Boletales, Basidiomycota) is an ectomycor-
rhizal lineage with members that are known to associate with a diverse
range of plant hosts. This study attempts to reconstruct ancestral host re-
lationships within the Sclerodermatineae in order to identify patterns of
host associations. To do this, we created a comprehensive phylogeny for
the Sclerodermatineae. An initial phylogeny of the Sclerodermatineae,
produced from a supermatrix of nrRNA and protein coding sequences,
was combined with ITS phylogenies of Astraeus, Calostoma and
Pisolithus using supertree methods. Next, a literature search was per-
formed to identify ectomycorrhizal hosts for Sclerodermatineae taxa.
Ancestral state reconstructions were performed using parsimony and
maximum likelihood methods in order to estimate the ectomycorrhizal
host for ancestors of Sclerodermatineae lineages.
The combination of phylogenetic methods produced a 168 OTU tree
representing the most inclusive phylogeny for the Sclerodermatineae to
date. Results of the literature search described the Sclerodermatineae as-
sociating with up to 13 plant families. However methods of determining
ectomycorrhizal hosts for fungal taxa were found to differ in their level
of objectivity. These differences were taken into account when coding
for host states in ancestral state reconstructions. The results of ancestral
host reconstructions were mostly ambiguous. However, some patterns
were observed. One result suggests the root of the phylogeny was ecto-
mycorrhizal with gymnosperms, while Calostoma and Pisolithus ances-
tors were with angiosperms. Although this study demonstrated that
some Calostoma species are ectomycorrhizal with members of the Myr-
taceae, ancestral state reconstructions predicted that Calostoma’s ances-
tor associated with the Fagaceae. Oral
Clark University, Department of Biology, 950 Main Street, Worcester,
Massachusetts, 01610, USA

WOLFE, BENJAMIN E.* and PRINGLE, ANNE
The saprotrophic-biotrophic continuum in the Pluteoid clade: a
ripe opportunity for comparative genomics of the ectomycorrhizal
symbiosis
Recent whole genome sequence data for ectomycorrhizal (EM) fungi
has greatly advanced our understanding of the molecular genetics of the
ectomycorrhizal symbiosis. However, we still lack a detailed under-
standing of the differences in genomic architectures between ectomyc-
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orrhizal and saprotrophic fungi. In this poster, we propose that the Plu-
teoid clade (Pluteaceae, Amanitaceae, Pleurotaceae and Limnoper-
donaceae) in the Agaricales is an ideal system for the comparative ge-
nomics of the ectomycorrhizal symbiosis. Phylogenetic reconstructions
strongly support a monophyletic clade of EM Amanita species, sug-
gesting a single origin of the EM symbiosis. Stable isotopes of carbon,
culture growth assays, and EM root tip samples from the field suggest
that there is a gradient in saprotrophic capabilities, even within the EM
Amanita clade. Using suppression subtractive hybridization with cul-
tures of several saprotrophic Pluteoid taxa (Amanita thiersii, Amanita
manicata, Volvariella volvacea, Pluteus cervinus) grown on cellulose
and glucose, we are identifying genes involved in cellulose degradation.
We will assess the presence and activity of these genes across the Plu-
teoid phylogeny, including in EM Amanita species, to further charac-
terize the saprotrophic-biotrophic continuum in this group. Whole
genome sequencing projects of selected Pluteoid species in conjunction
with currently available genomic resources for Amanita species would
provide a powerful system for comparative genomics of the evolution of
the ectomycorrhizal symbiosis. Poster
Harvard University, Department of Organismic and Evolutionary Biol-
ogy, 16 Divinity Ave, Cambridge, MA, 02138, USA

WOLFE, BENJAMIN E.* and PRINGLE, ANNE
The role of ectomycorrhizal fungi in biological invasions
While many studies have examined the movement and spread of plants
into novel ranges, little is known about the invasion biology of root-as-
sociated ectomycorrhizal (EM) fungi. EM fungi can 1) respond to the
invasion of introduced plants, 2) facilitate the invasion of plants into
novel ranges and 3) be introduced and spread in novel ranges. We high-
light all three scenarios with case studies from our own work and from
the literature, and consider implications for the conservation of fungal
communities. First, several studies have demonstrated that when plants
invade novel environments, the abundance and composition of EM
fungi can change in response to the novel plant species. For example, the
introduced plant Alliaria petiolata (garlic mustard) can decrease the
abundance and cause shifts in the composition of EM fungal communi-
ties in North America. Second, the range expansion of EM dependent
plants is commonly facilitated by the availability of EM symbionts. This
has been repeatedly illustrated when EM-dependent Pinus species in-
vade ecosystems dominated by arbuscular mycorrhizal plants. These
EM fungal-mediated invasions of plants cause changes in the composi-
tion of native communities. Third, many species of EM fungi have been
moved to novel ranges where they can remain with introduced hosts or
spread to novel hosts. For example, the EM fungus Amanita phalloides
was introduced to North America from Europe. In California, A. phal-
loides can dominate the EM community and associate with a variety of
native hosts in relatively undisturbed forests. Understanding the inva-
sion biology of EM fungi provides an opportunity to develop a global
view on EM community ecology and the conservation biology of fungi.
Oral
Harvard University, Department of Organismic and Evolutionary Biol-
ogy, 16 Divinity Ave, Cambridge, MA, 02138, USA

WOLFE, KENNETH H
Comparative genomics and the aftermath of ancient poly-
ploidization
Now that we have so many genome sequences, we are becoming more
interested in the differences between species than in the genes they hold
in common. Comparative genomics is the science of using synteny and
other methods to identify orthologous genes in different species, which
is the starting point for identifying species-specific differences. In my
lab we work on the clade of fungi (Saccharomycotina) that includes the
bakers’ yeast Saccharomyces cerevisiae. More than a dozen Saccha-
romycotina genomes are available for comparison, and we are fortunate
that they share high levels of synteny so we can align genomic regions
and identify homologous genes relatively easily. However, one surprise
has been the substantial number of loci in yeast genomes where the or-
thologs in different species have diverged enormously in sequence, to

the point where their BLAST hits are marginal or non-existent. In these
cases, it would be impossible to recognize the genes as orthologs with-
out having synteny information. We can also study the effect of ancient
polyploidization (whole-genome duplication, WGD) on yeast genomes,
because a single WGD event occurred in the common ancestor of six
yeast genera. We can compare these genera to outgroups whose
genomes are not duplicated. This reveals very rapid gene loss soon after
WGD, loss of alternative copies in different species resulting in poten-
tial Dobzhansky-Muller incompatibilities, and the emergence of diver-
gent functions in some of the retained duplicate gene pairs. We have in-
ferred the complete structure of the ancestral yeast genome as it existed
just before WGD happened. Comparing this ancestor to the S. cerevisi-
ae genome reveals the sets of genes that have been added to, and lost
from, the genome during the most recent ~100 Myr of evolution on the
lineage leading to modern S. cerevisiae. Many of the genes that have
been added have functions associated with ethanol production, growth
in hypoxic environments, or the uptake of alternative nutrient sources.
This comparison also reveals a bizarre process of DNA erosion from the
regions flanking the mating-type (MAT) locus in yeast, which we sug-
gest is caused by errors during mating-type switching. Oral. Karling
Lecture.
Smurfit Institute of Genetics, Trinity College, Dublin, Ireland

YAFETTO, L.*1, MONEY, N.P.2, DAVIS, D.J.3 and DUMAIS,
JACQUES4

New information on the mechanics of rhizomorph extension in
Armillaria gallica
Armillaria species and other fungal plant pathogens and wood-decay
basidiomycetes produce rhizomorphs that facilitate their spread through
soil and plant tissues. Rhizomorphs are complex, multicellular, root-like
organs formed through the aggregation, interlacing, and adhesion of
millions of hyphae. Although the importance of rhizomorphs in fungal
ecology and plant disease has been studied for many years, very little is
known about the mechanics of rhizomorph extension. Time-lapse
recordings of cultured rhizomorphs of Armillaria gallica reveal a num-
ber of crucial features of their growth mechanism. While rhizomorphs
exhibit polarized growth, hyphal elongation is spread over an extended
region subtending the tip. In addition, the hyphae that cover the tip of the
organ act like the root cap of vascular plant and are driven through the
substrate by the elongation of cells within the center of the rhizomorph.
This presentation will highlight (i) features of rhizomorph anatomy in
this fungus that support its invasive behavior; (ii) the adaptive growth re-
sponse of rhizomorphs subjected to mechanical stress; (iii) novel meas-
urements of the forces exerted by growing rhizomorphs; and (iv) zones
of extension that thrust rhizomorphs through their surroundings. These
studies provide new information on mechanical processes that allow rhi-
zomorphs to function as migratory organs in low-moisture and nutrient-
poor soils that otherwise serve as substantial obstacles to fungal move-
ment. Oral
1Harvard University, Department of Organismic and Evolutionary Biol-
ogy, 1102 Biological Laboratories, 16 Divinity Avenue, Cambridge,
MA, 02138, USA2Miami University, Botany, 700 East High Street, 316
Pearson Hall, Oxford, OH, 45056, USA3College of Mount St. Joseph,
Department of Chemistry and Physical Science, 5701 Delhi Road,
Cincinnati, OH, 45233, USA4Harvard University, Department of Or-
ganismic and Evolutionary Biology, 16 Divinity Ave, Cambridge, MA,
02138, USA

YUN, HYE YOUNG*1, HONG, SOON GYU2, MIN, JI YOUNG3 and
LEE, KYUNG JOON4

Genetic diversity of Asian populations of Gymnosporangium species
by AFLP analyses
The level of genetic variation in populations of three Asian Gymnospo-
rangium species, G. asiaticum, G. japonicum and G. yamadae, on Ju-
niperus chinensis from China and Korea was estimated using AFLP
(amplified fragment length polymorphism) fingerprint analysis.
UPGMA dendrogram showed a significant correlation between AFLP

Continued on following page
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patterns and geography, and each species formed a distinct clade. To
study correlation among phenotypic characteristics and genetic variation
further, ecological and phenotypic characteristics of seventeen collec-
tions of G. asiaticum from different areas in China and Korea were an-
alyzed. As a result, phenotypic characteristics, including telial host, po-
sition of telia on host, telial shape and teliospore length, were not
correlated with the UPGMA grouping based on the AFLP fingerprint.
However, AFLP patterns did show significant correlation with geogra-
phy. From both of the studies, it is concluded that geographical distri-
bution would have an important role in genetic differentiation of Gym-
nosporangium in eastern Asia. Poster
1United States Department of Agriculture, Systematic Mycology and
Microbiology Lab., Agricultural Research Service, R304, B011A,
10300 Baltimore Ave. , Beltsville, MD, 20705, U.S.A.2Korea Polar Re-
search Institute, KORDI, Polar BioCenter, 7-50 Songdo-dong, Yeonsu-
gu , Incheon, 406-840, Republic of Korea3Rural Development Admin-
istration, The National Institute of Crop Science, 151 Seodun-dong,
Gwonseon-gu, Suwon, 441, Republic of Korea4Seoul National Univer-
sity, Department of Forest Science, College of Agriculture and Life Sci-
ences, 56-1 Shilim-dong, Kwanak-gu, Seoul , 151-921, Republic of
Korea

ZALAR, POLONA* and GUNDE-CIMERMAN, NINA
Life at the edge - extremotolerant fungi in salterns
Environments with extreme physicochemical parameters have been
long thought to be inhabited exclusively by a wide variety of Bacteria
and Archaea. In the last decade we realized that also Eukaryotes have a
great capacity to adapt to various extreme conditions. Fungi are amongst
the successful ones: a diversity of fungal species has been uncovered in
cold, dry, salty or acidic habitats. While studying fungi from salty envi-
ronments worldwide we have observed endemic as well as cosmopolit-
ian taxa, many of which we described as new species. The initial stud-
ies have been conducted at the salterns Secovlje, situated at the
Mediterranean coast, while later studies have been extended to salterns
and salt lakes located worlwide. The prevailing mycobiota is scattered
along the tree of fungal Kingdom, with the main groups in the as-
comycetous orders Capnodiales, Eurotiales, Saccharomycetales and ba-
sidiomycetous orders Wallemiales, Sporidiobolales and Tremellales.
These fungal groups are ecologically very versatile, with the only ex-
ception of Wallemiales, which occurs in osmotically stressed environ-
ments only. An overview of halophilic and halotolerant fungal groups in

hypersaline waters will be presented. Many studies exist on the adapta-
tions of prokaryotic microorganisms to life at high salt concentrations,
while information on eukaryotic microbes was limited to mechanisms
employed by the halophilic alga Dunaliella salina. Selected dominant
species of halophilic fungi represent appropriate eukaryotic models for
in depth studies of adaptation to extreme physicochemical conditions.
Three model species, differing in their degree of halotolerance, will be
presented. The ubiquitous halotolerant black yeast Aureobasidum pul-
lulans, the extremely halotolerant black yeast Hortaea werneckii and the
most halophilic eukaryote known to date, the basidiomycetous fungus
Wallemia ichthyophaga. These model organisms will be compared on
the level of cell wall, composition of membranes, regulation of ions,
production and accumulation of osmolytes and production of bioactive
compounds. Oral
University of Ljubljana, Biotechnical faculty, Biology Department,
Vecna pot 111, Ljubljana, SI-1000, Slovenia

ZHANG, NING
Molecular detection of dogwood anthracnose fungus
Dogwood anthracnose, caused by an asexual filamentous fungus Discu-
la destructiva Redlin, is a disease of several indigenous Cornus species
of North America. First reported in the 1970s, the infections have been
confirmed from British Columbia to Northern California in the western
North America. In the east, it distributed from Vermont to as far south
as Georgia and Alabama. The pathogen has caused dramatic devastation
to native dogwood populations and the widespread loss of Cornus
species has had great impact on forest ecosystems. In the early 2000’s,
the disease was discovered in nurseries of Italy and Germany, probably
through trade. The origin of D. destructiva in North America remains a
mystery. It’s sudden appearance near the U.S. ports, the low population
genetic diversity and the fact that the Asian native dogwood species (C.
kousa) is resistant to the disease indicate that the pathogen was intro-
duced, probably from Asia, carried by the kousa dogwood host. How-
ever, no investigation has been done to test the hypothesis. To facilitate
the studies on the origin and spread of the pathogen, a fast and accurate
detection method using real-time PCR was developed, which is able to
detect and quantify D. destructiva from the host tissue. The method also
can be applied on early disease diagnosis, and would be valuable for dis-
ease management. Poster
Rutgers University, Plant Biology and Pathology, 59 Dudley Rd., Foran
Hall, New Brusnwick, NJ, 08901, USA

Mycological Society of America — Gift Membership Form
Sponsoring a gift membership in MSA offers tangible support both for the recipient of the membership as well as for
mycology in general. Providing both Mycologia and Inoculum, a gift membership is an excellent way to further the ef-
forts of our mycological colleagues, especially those who cannot afford an MSA membership. In addition to a feeling
of great satisfaction, you also will receive a convenient reminder for renewal of the gift membership the following year.

I want to provide an MSA Gift Membership to the following individual:

Name ________________________________________________________________________________________
Institution______________________________________________________________________________________
Complete Address ______________________________________________________________________________
Phone _____________________ FAX _________________________ Email _______________________

Please send renewal notices to:
(YOUR name) __________________________________________________________________________________
(YOUR address) ________________________________________________________________________________
Phone _______________________ FAX _______________________ Email _______________________

I agree to pay $98* for this membership by check (payable to MSA, drawn on US bank) ___ VISA ___ Mastercard ___
Acct. # _________________ Name (as it appears on card) _____________________________ Exp. date __________

Send this form to: MSA Business Office, PO Box 1897, Lawrence KS 66044
or FAX to (785) 843-1274, Attn: Processing Department

*If this membership is given after June 1, please add $10 to cover postage for past issues.
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Saturday, March 21st
Pfizer Lab, New York Botanical Garden,
Bronx, New York

Call to Order and Approval of Minutes
1. The 2009 Midyear Executive Council Meeting

was called to order by President Roy Halling at
9:05 am in the conference room of the Pfizer Lab,
New York Botanical Garden, Bronx, New York.
Present were MSA Executive members President
Halling, Vice President Tom Bruns, Past Presi-
dent Don Hemmes, Treasurer Sabine Huhndorf,
and Secretary Cathie Aime. Mycologia Editor-in-
Chief Jeff Stone and Managing Editor Karen
Snetselaar were present as invited participants.
Apologies were received from President-Elect
Rytas Vilgalys for his absence. Secretary Aime
distributed hard copies of the Executive Council
Packet sent by email prior to the meeting, which
included the Agenda, updated MSA Roster,
Midyear reports, and minutes of the 2008 Execu-
tive and General Council meetings. President
Halling opened the meeting with thanks to all and
a brief history of the Botanical Garden.
MOTION: (approved unanimously) moved by
Secretary Aime and seconded by Past Presi-
dent Hemmes that the minutes of the MSA
2008 Executive Council meeting be accepted as
published in Inoculum 59(4) 15-17.

Old Business Arising
from the Minutes

2. President Halling inquired about the status of ac-
tualizing changes in the Allen Track system in re-
sponse to the system audit conducted in 2008.
EIC Stone informed Council of the progress being
made and changes that had already been imple-
mented to improve the functioning and streamline
the system. EIC Stone and ME Snetselaar will
continue to work to address all the issues raised
by the audit and to improve the online manuscript
submission system.

Officers’ Reports
(excluding financial matters)

3. President Halling presented his report [Inoculum
60(3)]. Since assuming office the primary focus
for President Halling has been to ensure the suc-
cess of the 2009 Annual Meeting in Snowbird,
Utah. He has been working closely with the BSA,
with MSA Program Chair Marc Cubeta and
MSA Local Arrangements Coordinator Brad
Kropp to organize and prepare for the meeting.
President Halling reported that Local Chair
Kropp had met with the BSA organizers in Snow-
bird for an onsite visit, that Program Chair Cube-
ta was working on the program with the BSA and
that overall planning is going smoothly and well.
In other matters, President Halling was saddened
to report that the President of the Latin American
Mycological society had passed away immediate-
ly prior to their Congress. Past MSA President
Gregory Mueller delivered a letter of condolence
to the Congress on behalf of the MSA. President
Halling was pleased to report that Hope Miller
raised a large sum of money at the NAMA foray
in Idaho that she donated to the Orson K. Miller
Mentor Travel Fund, making this one of the Soci-
ety’s best-endowed funds. President Halling then

reported on some management changes at Allen
Press; Linda Hardwick is now the MSA’s main li-
aison at Allen Press; Kay Rose will continue to
take care of membership and missing issue con-
cerns. Webmaster Kathie Hodge has been work-
ing with Linda Hardwick to make the MSA busi-
ness site (managed by Allen Press) more closely
resemble the MSA main web site. Finally, Presi-
dent Halling reported on two MSA committee
chair resignations, that of Greg Mueller, Chair of
the newly created Conservation Committee, and
that of Meredith Blackwell, MSA Historian and
Chair of the Memorials Publications Committee.
Mike Castellano will now Chair the Conservation
Committee, and Greg Mueller has rotated down
in the Committee to serve as Chair in the future.
Suggestions for a new MSA Historian were dis-
cussed and Secretary Aime will forward these to
President-Elect Vilgalys for consideration.

4. Vice President Bruns presented his report [In-
oculum 60(3)] on the spring ballot. This year there
were six positions to fill: Vice President, Secre-
tary, and four Councilors (Cell Biology, Genetics
and Molecular Biology, Systematics and Evolu-
tion, and Ecology and Pathology). All nominees
have been contacted and agreed to stand. The
paper ballots have been prepared and the elec-
tronic balloting site is nearly ready to go; voting
should begin next week. Vice President Bruns
then noted that during the membership nomina-
tion process he received a large number of single-
ton nominees and suggested that a short note on
how this process works might be useful.
Action to be taken: Vice President Bruns will
write a short note for Inoculum explaining the
nomination process that will be published during
the nomination season next year.

5. Secretary Aime presented her report [Inoculum
60(3)] on Council activities since the Annual
meeting last year, and thanked President Halling
and New York Botanical Garden employee
Myrna Alvarez for coordinating the onsite facili-
ties.

6. Past President Hemmes presented his report [In-
oculum 60(3)]. Council’s decision to begin pre-
senting a plaque to MSA Honorary Members, and
to present plaques retroactively going back to
2005 was implemented and past Honorary Mem-
bers received plaques with great appreciation.
Past President Hemmes noted that there was a de-
sire expressed by past recipients to be notified
ahead of time in order that they might be present
at the Annual meeting to receive their honor in
person. The MSA rules and regulations for Hon-
orary Members were then discussed. It was deter-
mined that while the Honorary Member nominee
cannot become official until the entire member-
ship votes on this nominee during the Annual
Business Breakfast and Meeting, there is nothing
to prevent advance notification of the nominee so
that they might be present at the Business Break-
fast and Meeting during which their nomination is
approved.
MOTION: (approved unanimously) moved by
President Halling and seconded by Vice Presi-
dent Bruns that the Chair of the Honorary
Awards Committee contact the Honorary
Member nominee, once that nominee is ap-
proved by Council, prior to the annual meet-

ing, such that they might attend the Annual
Meeting in which their nomination is ap-
proved by the membership.
Action to be taken: Secretary Aime will inform
the Chair of the Honorary Awards Committee
and the Awards Coordinator of these changes and
update the MOP accordingly.

Financial Reports
7. Treasurer Huhndorf presented her report [In-

oculum 60(3)], beginning with an update of ex-
penses for last year’s Annual Meeting. Penn State
reimbursed the MSA for expenses relating to the
Karling Lecture and the Annual Council Meeting.
MSA T-shirt sales netted nearly $8,000 for the
Endowment. Costs for publications are up from
last year although more issues of Mycologia have
been produced this year compared with this time
last year. Council was referred to the provided
table comparing 2008 and 2007 publication costs
with 2009 to date. Memberships are up slightly
from this time last year, although subscriptions
are slightly down. Treasurer Huhndorf was very
pleased to announce that the endowment had re-
ceived a very generous donation of $10,000 from
Don and Helen Hemmes to establish a new Men-
tor Travel Fund in the name of Robert L. Gilbert-
son. Additionally the donation from Hope Miller
of $6,500 to the Orson K. Miller Mentor Travel
Fund was received with gratitude. Jose Herrera
raised $3,796 from sales at the Kramer Library
auction and Council discussed potential ways to
appropriate these funds to maximize pre-existing
restricted endowments. Treasurer Huhndorf
agreed to consult with Jose Herrera and the orig-
inators of some of the other funds, such as the
Harry Morton Fitzpatrick Travel Fund (originated
by Dick Korf), to discuss combining these into a
single fund of over $10,000 that would generate
enough interest for sustainability. Past President
Hemmes indicated his intent to continue working
on generating donations for some of the poorer-
endowed funds in order to get them up over the
$10,000 mark. Treasurer Huhndorf will update
the name of the Melvin S. Fuller Travel Fund to
the Emerson-Fuller-Whisler Mentor Travel Fund,
as previously initiated by Mel Fuller and ap-
proved by Council.

8. The Report from the Finance Committee Chair
Tim Baroni was read by President Halling [In-
oculum 60(3)]. It was noted that, like everyone
else, our investments are going down, but overall
the MSA is not in danger. ME Snetselaar empha-
sized that while our net worth has decreased re-
cently (for instance the endowment’s worth has
probably gone down $50,000 over the last year),
the money is not gone. The restricted endowment
is all in CDs so it cannot lose its dollar value. EIC
Stone noted that the revenue sharing check from
JSTOR had already been given to Treasurer Huh-
ndorf. Treasurer Huhndorf initiated a discussion
of how much should be paid out for awards this
year. Council agreed that we should continue to
pay as much as we have in the past, although this
will necessitate paying out some awards from op-
erating this year. This includes funding 12 Men-
tor Travel awards at $500/award, as was done last

Continued on following page
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year. However, if things continue as they have
been we may not be able to continue this policy
for next year. Since the operating fund is fairly ro-
bust Sabine Huhndorf suggested that the two
MSA Graduate Fellowships be paid out from op-
erating this year.

Publications
9. Mycologia Editor-in-Chief Stone began his re-

port [Inoculum 60(3)] by thanking prior and cur-
rent Associate Editors for their service to the jour-
nal. EIC Stone has been actively recruiting new
AEs for the journal in an effort to reduce the over-
all workload for individual AEs as well as to de-
crease manuscript processing time. The journal is
currently receiving roughly 15 new manuscript
submissions per month and this figure appears to
be gradually increasing. Mycologia is still attract-
ing a number of quality papers and some exciting
ones are currently in the pipeline. John Donahue
and Gerard Hebert will continue to provide their
services as Assistant Editors of Mycologia.
Whether Mycologia will be able to continue its
current arrangement with the University of New
Mexico for providing office space and payroll to
Gerard Hebert (with a contingency plan if not)
were discussed. EIC Stone then led a discussion
on the history and structure of our arrangement to
employ Gerard Hebert through the Department of
Biology at UNM. While Council agreed that a
pay raise should be instituted for Gerard Hebert,
the discussion was tabled until additional infor-
mation about his current contract and job descrip-
tion can be obtained. EIC Stone updated Council
on a number of improvements made through
Allen Track (such as implementation of autotrac-
er emails to reviewers) and to Mycologia on line,
such as the generation of DOIs now through
CrossRef. The Publish-Ahead-of-Print feature
should go online next week, allowing accepted
manuscripts to be made available at least 2-3
months ahead of print. This will increase the vis-
ibility and accessibility of Mycologia and hope-
fully attract more good papers to the journal. At
present all issues through 101(4) are in some stage
of production and they are working on issue
101(5). At present issues are running at a little
under 200 pages, with the goal being to put out
about 200 pages per issue or 1200 pages per year.
The backlog of manuscripts has been greatly re-
duced and papers are moving fairly quickly
through the system—a paper accepted today
would be published in 101(5). Council finished
with a discussion of online versus print member-
ships.
MOTION: (approved unanimously) moved by
EIC Stone and seconded by Treasurer Huhn-
dorf that a budget for office supplies and com-
puter peripherals at $200/year and internet ac-
cess at $30/month be established for Mycologia
Assistant Editor John Donahue.
Action to be taken: Managing Editor Snetselaar
will contact former Mycologia EIC Don Natvig
and the Biology Department at the University of
New Mexico to obtain a copy of the current con-
tract and job description for Gerard Hebert.
Action to be taken: Managing Editor Snetselaar
will determine exact costs to produce a print copy
of Mycologia, and will consult with Allen Press-
published Fieldiana (who have recently done
similar calculations) to help determine what the
minimal print threshold for the journal would be.

10. Mycologia Managing Editor Snetselaar pre-
sented Council with an update on her activities
since transitioning to ME. The number of online

only subscriptions has increased; at present we
have 324 print subscribers and 274 online only
subscribers. The increase in subscription rates im-
plemented by former ME Stone over the past few
years has really helped and the subscriptions are
now paying for the price of printing the journal.
One question raised by ME Snetselaar is whether
we want to increase the subscriber rates again.
Council recommended that a 5% raise in sub-
scriptions (but no raise in memberships) be im-
plemented for next year. Another issue discussed
was the rate for sustaining memberships and
Council decided that those should remain the
same for the time being. ME Snetselaar then sug-
gested that the price for back issues should be
raised to $60/copy. The library exchange agree-
ment with the New York Botanical Garden was
briefly discussed and it was decided that this dis-
cussion should be raised again during the Full
Council Meeting at Snowbird. About 300 copies
of the Deep Hyphae issue remain for which we
are paying storage fees. Treasurer Huhndorf
noted that the MSA should probably keep some
of these on hand. However, Council agreed that
the bulk of them should be sent to the Snowbird
meeting and could be used as promotional mate-
rial at the MSA exhibitor’s booth. President
Halling noted that if any billing is going to be
done on line then MSA (or Allen Press) needs to
provide an option for authors to receive an invoice
for those whose institutions require one. Some
discussion followed regarding the posting of a
single and easily accessible demo manuscript.
Next, President Halling read a report submitted to
Council by Association Manager Kay Rose re-
garding the replacement of missing issues for for-
eign subscribers. Finally, President Halling pre-
sented an unsolicited proposal from another
publisher interested in publishing Mycologia, and
the pros and cons of switching publishers were
discussed.
Action to be taken: Managing Editor Snetselaar
and Treasurer Huhndorf will calculate how many
copies of the Deep Hyphae issue of Mycologia
should be taken to Utah.
Action to be taken: Managing Editor Snetselaar
will investigate alternative methods for shipping
Mycologia to international members in consulta-
tion with Kay Rose to alleviate the current prob-
lems.
Action to be taken: Vice President Bruns will
pursue the questions of changing publishers and
solicit input, suggestions, and questions from var-
ious members and outside sources.

Upcoming Meetings
11. President Halling read the report from Program

Committee Chair Marc Cubeta [Inoculum 60(3)]
on plans for the MSA/BSA 2009 meeting in
Snowbird, Utah, noting that plans for the meeting
were progressing well. Three specific items for
discussion were presented to Council. First, be-
cause the final banquet for the joint meeting will
include members from all societies the joint pro-
gram committees have decided to limit the num-
ber of award presentations that can be made dur-
ing the banquet. Council decided to present all
MSA awards during the Business Breakfast and
Meeting at Snowbird, excepting the four awards
for best student presentations, in 2009. Logistics
for carrying on a joint auction with the other soci-
eties during the banquet was also discussed in de-
tail, with several good suggestions being pro-
posed. It was determined that Past President
Hemmes would confer with Endowment Chair

Betsy Arnold and Treasurer Huhndorf in order to
make this year’s auction and related record keep-
ing run smoothly. Finally, Secretary Aime in-
formed Council that the MSA had been granted a
free exhibition booth for the annual meeting this
year, and solicited ideas for items to use in the dis-
play. It was decided that a discount for new mem-
bers should be offered at the rate of $50 for those
joining during the meeting. First 100 new mem-
bers to join would receive a free copy of the Deep
Hyphae issue.

12. President Halling reported that plans for MSA
2010 to be held at the University of Kentucky,
Lexington, Kentucky were going well. Local
Arrangements Coordinator Lisa Vaillancourt
would supply a promotional video for this meet-
ing that could be played in the MSA exhibitor’s
booth during the 2009 meeting.

13. Preparations for MSA 2011 that will be held at
University of Alaska, Fairbanks, Alaska were dis-
cussed, as was the previously proposed idea that
this meeting be held jointly with the American
Bryological and Lichenological Society. Vice
President Bruns will be President during this
meeting.
Action to be taken: Past President Hemmes will
forward his emails regarding the proposed joint
meeting to Vice President Bruns. Vice President
Bruns will continue discussions with ABLS and
with Local Arrangements Coordinators Gary
Laursen and Lee Taylor.

14. President Halling read a request from IMA Rep-
resentative Sharon Cantrell that MSA consider
proposing to IMC that MSA host IMC10 2014 in
Puerto Rico. Council approved of the idea and re-
quested that Representative Cantrell submit to
Council a full proposal along with estimate of
costs etc. for their consideration and input.

Other Considerations
15. President Halling initiated a discussion of the

Allen Management Contract, a copy of which
had been included in the Council Packet for
Council’s review. ME Snetselaar remarked that
we are actually paying less for our management
now than we used to. However, some grievances,
such as the recent shortage in production of print
copies for 100(6), remain. Other issues, such as
displaying of membership enrollment and pricing
information, and inefficiencies in implementing
the recent Publish-Ahead-of-Print feature were
discussed. President Halling tasked all members
of Council with sending to him a list of their con-
cerns with the promise that he would then take
these to Linda Hardwick. Council reiterated its
approval for sending EIC Stone to meet with
Allen Press. Finally, Council decided it would be
beneficial to send Assistant Editor Gerard Hebert
to the annual meeting in Snowbird this year in
order for him to meet the AEs and attend the My-
cologia editorial meeting.

16. Secretary Aime discussed the need to appoint a
representative to the newly established Collec-
tions Web Research Coordination Network, of
which MSA is a Core Participating Group and to
which she has recently been acting as temporary
representative. It was decided to create an ad hoc
assignment for this position. Ideas for appointees
were discussed and will be forwarded to Presi-
dent-Elect Rytas Vilgalys by Secretary Aime.

President Halling adjourned the meeting at 3:45 pm.



President’s Mid-year Report
A primary activity since becoming President of the

MSA has been working with several individuals in planning
the next annual MSA meeting in Snowbird, UT. Brad
Kropp (MSA Local Liaison), Marc Cubeta (MSA Program
Chair), and Greg Douhan (Karling Lecture Chair) have kept
me well-informed of site arrangements and program devel-
opments. Representatives of BSA, et al. have inquired about
MSA needs and wishes for this meeting as well. A letter of
condolences on behalf of MSA was prepared for the Latin
American Mycological Association on learning of the un-
timely passing of Dr. Daniel Cabral, President of the ALM.
The letter was kindly delivered by Greg Mueller. A letter of
thanks was sent to Hope Miller for an additional donation to
the O.K. Miller fund. Further correspondence transpired with
Kay Rose at Allen Marketing and Management regarding
members’ missing back issues of Mycologia and with mem-
bers regarding non-delivery of recent issues. How best to
work with this knotty situation will be discussed at the
midyear Executive Council meeting in mid-March. With the
re-appointment by Allen Marketing and Management of
Linda Hardwick as liaison to MSA, open dialogue was es-
tablished with her office. Through her and the MSA web-
master (Kathie Hodge), some refinements of access to and
data searching of the MSA membership list were brought
forward. This also led to better transparency and integration
of the MSA Business site and the MSA web site. I continued
to ask for input from the various specialty committees to
make their expertise and existence known via the MSA web-
site. I received notification of resignation from two commit-
tee appointments.

Respectfully submitted, Roy Halling

Vice President’s Mid-year Report
The MSA ballot was assembled by a combination of

nomination committee and membership nominations as
specified in the bylaws. In total the number of people nomi-
nated by the membership was as follows: President (11),
Secretary (9), Councilors for Cell Bio/Phys (5), Genet-
ics/Molecular Bio (4), Systematics/Evolution (10), Ecolo-
gy/Pathology (8). With rare exception most of these nomina-
tions were unique, that is to say only one person nominated
each person once. The primary exception to this pattern was
the office of the president, where several candidates received
multiple nominations. Filling the ballot position for secretary
proved challenging, as a large number of nominees were un-
willing to run, but in the end two well-qualified people
stepped forward for this crucial position.

Respectfully submitted, Tom Bruns

Secretary’s Mid-year Report
This report presents secretarial activities conducted be-

tween August 2008 and March 2009.

(1) Assisted President Roy Halling in updating the 2008-
2009 Society Roster, including approximately 40 new
appointments. Sent the new Roster to newsletter Editor
Jinx Campbell for publication in Inoculum and to Web-
master Kathie Hodge for posting on the MSA website.
Update the Roster on a monthly basis, as needed, send-
ing updates to Inoculum Editor and Webmaster.

(2) Updated MSA 2008-2009 Officer List and sent to Web-
master, Inoculum Editor, and past Mycologia Editor-in-
Chief Don Natvig for posting/publication. Sent wel-
come emails, Officer List, and polling guidelines to
MSA Full Council.

(3) Prepared and emailed welcome letters to all MSA 2008-
2009 Roster members, of which there are currently
more than 100, including Standing Committees, Rotat-
ing Committees and special assignments; distributed
Committee details, MOP instructions, and wel-
comed/introduced new committee members.

(4) Prepared Minutes from the 2008 Annual Council meet-
ing and 2008 Business meeting. Edited Annual Reports
and sent to Inoculum editor Jinx Campbell, along with
edited minutes, for publication in the MSA newsletter;
and prepared minutes from the 2008 MSA/BSA plan-
ning meeting held in Penn State and for 2009 Program
Chair Marc Cubeta.

(5) Notified AIBS, The Directory for Associations, and
other organizations of changes to the MSA Roster and
List of Officers for 2008-2009.

(6) Updated MSA new member welcome letter for Allen
Press Association Manager Kay Rose. Updated sched-
ules and format for 2008 membership renewal cam-
paign.

(7) Moderated email correspondence with Full Council and
Executive Council including twelve email polls. Coun-
cil voted the approval of: (1) nine new Mycologia As-
sociate Editors for the term 2009-2011: Susan Kamin-
skyj, Brian Shaw, Lori Carris, Steve Miller, Brandon
Matheny, Manfred Binder, Conrad Schoch, Francois
Lutzoni, and David Rizzo; (2) the implementation of a
publish-ahead-of-print feature for Mycologia through
HighWire as recommended by Editor-in-Chief Jeff
Stone; (3) the nomination of Ken Wolfe to give the
2009 Karling Lecture at the MSA Annual Meeting at
Snowbird, Utah, from Karling Chair Greg Douhan; (4)
approved $6,000 to support MSA symposia at the 2009
meeting in Snowbird, Utah, as proposed by Program
Chair Marc Cubeta.

(8) Moderated the approval and editing of blast emails sent
out to Society members on behalf of the MSA. These
included: (1) a call for Symposia and workshop propos-
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als for the 2009 MSA meeting in Snowbird, originating
from Program Chair Marc Cubeta; (2) a call for MSA
Awards nominations and applications, originating from
Awards Coordinator Faye Murrin; (3) call for nomina-
tions for the 2009 spring ballot, originating from Vice
President Tom Bruns; (4) a reminder for MSA Awards
nominations and applications; (5) a reminder for spring
ballot nominations; (6) MSA 2009 Annual Meeting an-
nouncement originating from Program Chair Marc Cu-
beta; (6) Announcements for 2009 MSA T-shirt contest,
and 2009 annual auction originating from Endowment
Chair Betsy Arnold.

(9) Coordinated and drafted guidelines for the establish-
ment of annual International Travel Awards, as recom-
mended by Council (see 2008 Annual Meeting Minutes,
Motion 6) with International Committee Chair Neale
Bougher and Awards Coordinator Faye Murrin.

(10) Prepared a list of ~30 2009-2010 Roster appointments
that need filling for President-Elect Rytas Vilgalys.

(11) Assisted Vice President Tom Bruns in preparing the
2009 spring ballot materials for snail-mail and on-line
voting.

(12) Assisted President Halling in organizing the midyear
Executive Council meeting in New York scheduled for
March 21st, by polling Executive Council and guests
for date preferences, arranging accommodations, help-
ing to prepare the agenda and council packet for the
meeting, and other arrangements. Many thanks to
Myrna Alvarez at the New York Botanical Gardens for
making on-site arrangements including AV, catering,
and other logistics for Council.

(13) Issued a call to all Society Officers, Councillors, Com-
mittee Chairs and Society representatives, Inoculum
Editor, Webmaster, Allen Press Representative, and
Annual Meeting Coordinators, for midyear reports and
agenda items in preparation for the midyear Council
meeting. In total, received eight reports and several
agenda items for discussion. Compiled reports and mo-
tions along with an updated Society Roster, agenda, and
minutes from previous two Council meetings and other
supplementary material in a package for distribution
electronically prior to the meeting and by hard copy at
the meeting.

(14) Approved the sale for one-time use of the MSA mailing
list to the APS and the one-time use of MSA North
American member mailing list by the BSA. Supplied a
list of student MSA members to BSA to encourage stu-
dent attendance at the 2009 annual meeting.

(15) Prepared four Email Express columns for publication in
Inoculum. Columns included new member lists sup-
plied monthly by Kay Rose of Allen Marketing and
Management and summaries of Council activities. Ap-
plications for emeritus status have been received by
long standing members Robert V. Gessner (Prescott,
AZ), Nils Hallenberg (Goteborg, Sweden), Paul Dunn

(Portland, OR) and Fred Rhoades (Bellingham, WA).
Received with sadness notifications of the death of
noted mycologists Daniel Cabral, Angel Mercado,
Ruben Walleyn, and Charles C. Bertke.

(16) Responded to routine correspondence on a wide variety
of issues and prepared miscellaneous reports for various
committees and council members as requested. In total,
responded to more than 850 emails relating to MSA
business.

Respectfully submitted, Cathie Aime

Past President’s Mid-year Report
As approved by Council, plaques were sent to Honorary

Members Franz Oberwinkler, Jan Stenlid, Michael Wing-
field, Angela Restrepo, and Gioconda San-Blas. I received
wonderful letters of gratitude from these past recipients.
Council might consider if these awardees could be informed
earlier so that they could attend the annual meetings to re-
ceive the award or at least send a letter of thanks to be read
at the annual meeting.

Respectfully submitted, Don Hemmes

Finance Committee Mid-year Report
The total market value of the MSA investment portfolio

as of March 18, 2009 is $677,828. Assets in the Endowment
Account are now $446,126 and assets in the Operating Ac-
count are currently at $231,702. As of 31 July 2008, at the
end of our fiscal year, the values of the two accounts were
$497,177 and $211,801, respectively. Our mutual fund in-
vestments have seen a downturn as typical for all equity in-
struments over the past several months. Thus we, as most all
other institutions, have seen a loss on paper of our total net
worth. When the market corrects itself, our investments are
situated to regain those losses we are now experiencing.

The strategy of the finance committee has been to invest
the majority of MSA assets in conservative fixed income se-
curities (US Treasury Notes and FDIC insured CDs) and a
limited percentage of our accounts in conservatively man-
aged mutual funds to generate both current income and cap-
ital appreciation. Until very recently, certificates of deposit
(CDs) have offered more attractive returns than US Treasury
notes. Consequently, as some of our older long-term Treas-
ury notes have matured, the principal has been reinvested in
six- or twelve-month CDs, rather than five-year Treasuries.

The strategy employed is meant to maximize income
from MSA investments sufficient to sustain MSA Endow-
ment supported programs at their current levels. This chal-
lenge is becoming increasingly difficult as financial markets
have become unstable and interest rates have been in decline
since 2008. The original strategy to help offset this steady
decline in interest rates was to invest in conservatively man-
aged mutual funds for a balance of current income and capi-
tal appreciation. Unfortunately the risk of exposure of even
conservative mutual funds has caused a drop in our overall
assets of about 12% (on paper) over this past year during a
time of extreme financial uncertainty. This temporary loss of
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assets is regrettable but modest in relation to the recent
downturn in world financial markets and relative to other in-
stitutional endowments across the United States. Again,
when the markets correct, our investments will recover these
limited losses (on paper).

Currently the total MSA portfolio managed by Wachovia
Securities is set up as two separate accounts, the Operating
Accounts and the Endowment Accounts. Moneys in those ac-
counts are at this moment invested in the following percent-
ages for each account. In the Operating Account the funds are
apportioned currently as 44% in Cash, 33% in Fixed Income
Securities and 23% in Mutual Funds. For the Endowment Ac-
count the funds are distributed as 25% in Cash, 37% in Fixed
Income Securities and 38% in Mutual Funds. The high per-
centage of cash in the Endowment Accounts is due to a
$95,000 CD that matured on 12 March 2009. That sum needs
to be reinvested to rebalance that portfolio and reduce the
total percentage of Cash in the account and to increase inter-
est earned on those moneys. A rebalance of the percentage of
Cash in the Operating Accounts is also necessary. Those rein-
vestments will be completed by next week.

As already noted, the Society’s need to realize more in-
come from investments to support our Endowment programs
resulted in the development of a conservative investment in
Mutual Funds. That strategy worked very well until just re-
cently since the value of the mutual funds increased steadily
because of the higher interest rates. We periodically sold
shares to lock in capital gains from those funds and to main-
tain our total portfolio below 50% in Mutual Funds to keep
our risk low or moderate. This strategy helped our assets
grow more quickly than would have been possible otherwise
and greatly enhanced our ability to support ongoing pro-
grams. After consultation with our advisor at Wachovia Se-
curities, we believe this investment strategy is still sound and
we will continue to employ it.

Respectfully submitted, Tim Baroni, Chair

Mycologia Editor-in-Chief Mid-year Report
Associate editors — The following Associate editors

served for the maximum term of six years. We thank them
very much for their service to the MSA and contribution to
Mycologia: Rick Kerrigan, Kerry O’Donnell, Gary Samuels,
and Jim White. Scott Kroken also completed his term and
asked not to be renewed.

The following MSA members have agreed to serve as
AEs and were approved by a vote of Council: Francois Lut-
zoni, Brandon Matheny, David Rizzo, Manfred Binder, Lori
Carris, Conrad Schoch, and Brian Shaw. We thank these
members for their willingness to contribute their time to My-
cologia.

I am sorry to report that Memorials Editor Meredith
Blackwell has resigned. I have not yet found a willing mem-
ber to replace her.

Manuscript Submissions — Submission of new manu-
scripts appears to be following the trend of the last few years
with no discernable increase or decrease. A number of very
important papers were submitted in late 2008 or early 2009

and we hope these will add to Mycologia’s visibility and help
to attract more quality papers.

Editorial Office — Assistant editors John M. Donohue
and Gerard Hebert have agreed to continue to provide copy-
editing and editorial services for Mycologia. They will con-
tinue to work as they have for the past four years, Jon Dono-
hue from his home office in New Orleans and Jerry Hebert
by arrangement with the Biology Dept. of the University of
New Mexico. The continuity provided by Jerry and Mitch
has really helped make the transition of EICs smooth and
seamless. We are still struggling with production times. Jerry
and Mitch have been working very diligently to get the jour-
nal on a timely production schedule, but issue 1 of Volume
101 was not released until Feb 25.

I would like to discuss a proposed raise for Jerry Hebert
and a budget for office supplies, computer peripherals and
internet access for Mitch Donohue.

Online Readership — Mycologia appears to be attract-
ing an increasing number of online readers. For the compa-
rable periods of Feb – Mar the number of tracked access
events (web crawlers have been subtracted), an increase in
most categories was seen for 2009. Mycologia joined Cross-
Ref and began assigning DOIs in May 2008. Since then the
number of direct links through CrossRef has steadily in-
creased and currently accounts for around 340 accesses to
Mycologia papers per month.

Online access statistics for 2007/08 and 2009/09 tracked
by HighWire Press
Access Events 20081 20091

Home page 51,604 72,232
Current Issue TOC 8,665 8,350
All TOC 9,591 8,024
HTML 161,663 181,594
PDF 121,433 130,786
Abstracts 95,790 97,930
Searches 30,861 37,431

Changes to Allen Track and HighWire — Auto-
chasers. In response to suggestions by some users, after sev-
eral I was able to get Allen Track to configure our site to
send automatic email reminders to reviewers and Associate
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Editors when reviews are due or overdue. I think this is help-
ing to decrease the review times.

Publish ahead of print. I hope that by the time of the
midyear meeting Mycologia will have functioning on its
HighWire site a new feature that will allow us to publish pa-
pers online as pdf preprints as soon as they have been copy-
edited. This will enable us to post accepted papers online six
to eight months ahead of print publication. These papers will
be assigned DOIs and will be considered formally published
at the time they are posted online. This feature has been de-
veloped and is ready for launch any day now. This is anoth-
er feature that I think will increase our visibility with both
authors and readers. This will be a very exciting develop-
ment for Mycologia and will enable very rapid publication of
significant papers.

Respectfully submitted, Jeff Stone

Mid-year Report of the Inoculum Editor
Previously, Inoculum was published in odd numbered

months: January (issue 1), March (issue 2), May (issue 3),
July (issue 4), September (issue 5), and November (issue 6).
This set up meant that the last issue of the year was in No-
vember, and the deadline for the first issue of the year was in
December of the year before. Tactically this didn’t seem to
make much sense, especially as Inoculum is now uncoupled
from Mycologia. Therefore from 2009, Inoculum changed
publication dates from odd numbered months to even num-
bered months: February (issue 1), April (issue 2), June (issue
3), August (issue 4), October (issue 5), December (issue 6).
The deadlines for submitting material is now the 15th of odd
numbered months: January, March, May, July, September,
November.

In 2008 I had two interns working on a project to archive
back issues of Inoculum, from the very first edition in 1950
up to 2001 when Inoculum went on line. These back issues
were converted to PDF and put on the MSA website
(http://msafungi.org/inoculum/inoculum-archive/) for all in-
terested parties to have access to our rich mycological histo-
ry.

I am always open to suggestions for improvement, so
please send any comments you have on Inoculum to
jinx.campbell@usm.edu. Inoculum is your Newsletter – let
me know what you want, and how you can get the most from
it.

Respectfully submitted, Jinx Campbell

Liaison with Amateur Mycological Clubs
and Societies Committee Mid-year Report

Plans are progressing for the NAMA annual foray to be
held in Lafayette, Louisiana from November 26-29. The
foray will be held at the Holiday Inn - Lafayette. Field trips
planned so far will be to the Louisiana State Arboretum,
Chicot State Park, Evangeline-Longfellow State Historical
Park, a Nature Conservancy property at Lake Martin, and
private properties of bottomland hardwood forests. Bus

transportation will be arranged for the forays. We are look-
ing at a cooking class/workshop/presentation by a Louisiana
chef. Reduced room rates will be available for persons arriv-
ing early and/or staying late, to get the best airfare rates, or
to visit the local attractions.

MSA members are encouraged to attend. We will be for-
aying in areas where Father Langlois collected fungi, lichens
and plants over one-hundred years ago.
Respectfully submitted, David P. Lewis, Chair

Program Committee Mid-year Report
Planning for the 2009 Mycological Society of America

Annual Meeting, held jointly with the Botanical Society of
America on 25-29 July 2009 in Snowbird, Utah, is progress-
ing smoothly. Twelve symposia have been developed for the
joint meeting, seven of which are mycology related (3 joint
BSA/MSA and 4 MSA only). MSA Webmaster Kathie
Hodge has established a link from the MSA website to the
main BSA website for the joint meeting
<http://www.2009.botanyconference.org>. On January 27th
an electronic message was forwarded to MSA members
through Secretary Cathie Aime with information and dead-
lines on abstract submission, conference registration, field
trips, forays, lodging, and workshops. The MSA foray has
been organized by Don Ruch and will take place in the Uin-
tah Mountains on Sunday, July 26, 2009 from 8:00-5:00 PM.
The Fungal Environmental Sampling and Informatics Net-
work (FESIN) sponsored workshop on “Statistical Ap-
proaches for Mycologists”, will take place on Saturday and
Sunday. The Local Arrangement Committee Chair, Brad
Kropp, has been working closely with BSA members to se-
cure space and time for MSA-sponsored events. We are cur-
rently in the process of examining and reviewing submitted
abstracts to develop the schedule for the oral and poster pres-
entation sessions.
Respectfully submitted, Marc A. Cubeta, Chair

Conservation Committee Mid-year Report
The formation of a MSA Conservation Committee has

had important international repercussions. Our committee
has been used as an example of the growing awareness for
the need to focus attention and action on fungal conservation.
The establishment of the MSA Conservation Committee was
successfully used as part of the argument for establishing a
Latin American Conservation Committee during last year’s
Latin American Mycological Association meeting and as
part of the justification for reorganizing the way fungi are
treated in the IUCN Taxon Specialist Groups. Due in large
part to David Minters cogent arguments and persistence,
Fungi will now be treated at a rank equal to Plants and Ani-
mals, and several committees are being established under the
umbrella of Fungi. This is a major advancement – and for the
first time has Fungi recognized by IUCN as a lineage and
group worthy of conservation independent of Plants.

Respectfully submitted, Greg Mueller, Chair



During the period of March
10 to 22, 2009, Ron Caldwell
(Professor of Biology) and
Adam Rollins (Assistant Profes-
sor of Biology) from Lincoln
Memorial University (LMU), a
small private University, located
in northeastern Tennessee, trav-
eled to southern Belize. They
were hosted by Dan and Judy
Dourson of the Belize Founda-
tion for Research and Environ-
mental Education (BFREE). The
primary objective of their trip
was to discuss plans for the es-
tablishment of a field research
lab to be located on site at
BFREE. Furthermore, collabo-
rative projects involving both
researchers and students from
LMU and BFREE were dis-
cussed.

BFREE is a facility that pro-
vides educational experiences
for student groups as well as
serving as a base of operations
for researchers who wish to
carry out studies in southern Be-
lize. BFREE is situated on 1153
acres of tropical Maya Mountain
rainforest that adjoins with the
Bladen Nature Reserve,
Cockscomb Basin Jaguar Re-
serve, Deep River Forest Re-
serve and the Maya Mountain
Forest Reserve. Collectively,
these reserves encompass over
1.5 million acres and include
habitats ranging from tropical
savanna to rainforest (FIG. 1).

In general, systematic stud-
ies of most groups of organisms
are lacking throughout this area
of the Neotropics. Active re-
search projects currently based
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MYCOLOGICAL NEWS

Fig. 1. Adam Rollins collecting samples for the isolation of cellular slime
molds in a tropical savanna in southern Belize. Note the tropical forest in the
background that blankets the mountains.

Fig. 2. The plasmodium and developing fruiting bodies of a slime mold
(Physarum sp.) on a decaying log at a BFREE tropical forest study site.
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Wednesday July 29, 2009, Snowbird, Utah
Semesters are ending, spring is springing...what a great

time to think about donating your mycological treasures to
the annual MSA Auction!

Out-of-print mycology books, historical photographs of
mycologists, and photos and illustrations of mushrooms and
other fungi are always popular — and items ranging from
mycological t-shirts to myco-kitsch are more than welcome.
Recent years have seen spectacular donations of botanical
and fungal artwork, hand-turned bowls, original paintings,
and incredible mycological memorabilia, and we’re hoping
for a banner year in 2009. Remember that the auction pro-
ceeds go to the MSA General Endowment Fund, which sup-
ports student fellowships and travel to meetings.

Please notify Betsy Arnold (arnold@ag.arizona.edu) of
the items you plan to donate so that we can compile a cata-
log. Donated items may be dropped off at the meeting regis-
tration area (attn: Betsy Arnold) or mailed before the meet-
ing to the address below.

Betsy Arnold
Department of Plant Sciences
1140 E. South Campus Drive, Forbes 303
University of Arizona
Tucson, AZ 85721

Thank you so very much for your support!

MSA Auction

Dr. Charles L. Kramer (professor emeritus, Kansas
State University), student of A.J. Mix, and MSA member
since 1954, has recently retired and would like to auction his
library of books to benefit the MSA. Last year’s auction net-
ted over $4,000 for MSA but we continue to look for good
homes for several hundred additional books, and in the
process, continue to benefit MSA. The list of books for sale
is available at: http://microfungi.truman.edu/ kramerlib/

Many of the reprints and a few of the older books on
the list were bequeathed by the late Dr. A.J. Mix. We have
included these and other older works for those who might
have an interest in topics from an historical point of view.
The majority of the books on the list are concerned with the
taxonomy of special groups of fungi. Among those are large

format books treating the mushrooms. There are also books,
such as those by C.T. Ingold, that are concerned with fungal
spore discharge and dispersal, and aerobiology in general.

The Mechanics of the auction: The website will open
on 1 July, 2009 and will allow you to anonymously place a
bid with a valid e-mail address. Bidding for books will close
Monday 31 August, 2009 at 5:00 p.m. Additional informa-
tion and questions about the auction can be addressed to:
Jose Herrera (Dr Kramer’s former graduate student), Depart-
ment of Biology

Truman State University, 100 E. Normal, Kirksville,
MO 63501; Tel. 660-785-4616; E-mail: jher-
rera@truman.edu.

Book Sale to Benefit the Mycological Society of America

at BFREE are documenting scarlet macaws, vegetation-
al phenology, terrestrial snails and slime molds (FIG. 2).
BFREE is particularly interested in increasing the
amount of research being carried out in the general area.
The construction of the laboratory supported by LMU is
scheduled to begin this summer and be functional at
some point during the upcoming fall. Once completed,
this lab can be utilized by visiting researchers.

While onsite at BFREE, Ron and Adam were able
to interact with professors and their student groups from
the University of Florida (Gainesville) and the Univer-
sity of North Carolina (Wilmington). Adam gave a short
presentation entitled “Discover the Slime Molds”. In
doing so, he introduced the students to myxomycetes
and provided them with a general overview of the world
of mycology. The presentation was well received and
some of the students expressed an interest in mycology.
In addition, the LMU professors talked with BFREE
scientists about the system of permanent monitoring
plots being established and how each of their respective

research interests could be integrated into ongoing and
future studies.

In addition to scholarly pursuits and research, Ron
and Adam found the culture (e.g., Maya ruins), atmos-
phere and people of southern Belize to be pleasant and
they received a warm welcome. The two Americans had
the pleasure of being invited into the village home of a
BFREE staffer for a meal. The Kekchi Maya family pre-
pared a delicious meal of home-made tortillas, red
beans from the garden and barbeque chicken.

In summary, southern Belize presents an exciting
opportunity for developing a research program across a
tropical landscape that is largely understudied. BFREE
represents an organization that is enthusiastic about in-
creasing research and represents a potential base of op-
erations in the area. There are many opportunities to
begin mycological investigations across the varied habi-
tats of southern Belize.

—Adam W. Rollins and Ronald S. Caldwell
Adam.Rollins@lmunet.edu
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CollectionsWeb is excited to work with the Coalition
on the Public Understanding of Science (COPUS) in an ef-
fort to increase public understanding of the nature of sci-
ence and its value to society. A key objective of COPUS is
to create new forums for communication and to develop
new opportunities for engaging the public with science.
Participants in COPUS are leading the celebration of Year
of Science 2009 – a grassroots celebration of how science
works, why science matters, and who scientists are.

CollectionsWeb is serving as a thematic hub for natu-
ral history collections. This means that we want to help

you learn how to get involved in this exciting endeavor.
Please visit our web site (www.collectionsweb.org/
get_involved/getinvolved_yearofscience.htm) to deter-
mine how you can involve your natural history collection
in the Year of Science 2009. We at CollectionsWeb would
love to see a strong showing from the museum communi-
ty, and we encourage you to be an active member in this
exciting initiative.

—Alan Prather
alan@plantbiology.msu.edu
on behalf of CollectionsWeb

www.CollectionsWeb.org

CollectionsWeb

The 10th International Fungal Biology Conference
will be held in Ensenada, Baja California, Mexico (De-
cember 6-10, 2009). This series of prestigious conferences
(formerly Fungal Spore Conferences) began in 1966 in
Bristol UK; the last one was held in Nancy, France in
2007. The theme of the 10th conference is Frontiers in Fun-

gal Biology. The program will consist of 10 symposia cov-
ering current topics from the wide world of fungal biology,
3 poster sessions plus 2 keynote addresses. For detailed in-
formation please consult http://www.funguscongress.
ucr.edu.

X International Fungal Biology Conference

Christopher D. Crabtree, a student member of the My-
cological Society of America, was the second place recip-
ient of the Outstanding Graduate Thesis Award from the
University of Central Missouri Research Council. His the-
sis was entitled “Macrofungi, Myxomycetes, Vegetation,
and Soils Associated with Five Terrestrial Natural Com-
munities at Ha Ha Tonka State Park, Missouri” and repre-
sented the Department of Biology and Earth Science and
the College of Science and Technology. He received an
honorary plaque and $200 monetary award. Grant awards
from the Missouri Department of Natural Resources and
the National Science Foundation supported his thesis proj-
ect financially. Chris is currently a Natural Resource Stew-
ard at Big Oak Tree State Park located in Mississippi
County of southeastern Missouri. He also has resource

management duties at Morris State Park and Towosahgy
State Historic Site. His park management duties include
monitoring and surveying of flora and fauna, beginning
new research projects, working on land restoration proj-
ects, continuing prescribed fire management, plus initiat-
ing fungal and myxomycete surveys. Many fun-
gal species of southern distribution were found in the park
since he started work in September of 2008.
These southern fungi are new state records for Missouri
and may be at the northern extent of their range in south-
east Missouri.

-Harold W. Keller
haroldkeller@hotmail.com

Department of Biology and Earth Science
University of Central Missouri and

Botanical Research Institute of Texas

Outstanding Graduate Thesis Award

The foray route planned for 2009 will take us into the
Uintah mountain range of northern Utah. The Uintah
Mountains run east to west along the northern border of
Utah and have the highest elevations within the state. Be-
cause of their high elevation, the Uintahs typically receive
afternoon thundershowers in late summer that make them
the most reliable spot for collecting fungi in an otherwise
arid state. The planned route runs through a variety of
plant communities at elevations ranging from about 4,500

ft to 10,000 ft including semiarid scrub oak, ponderosa
pine, aspen, lodgepole pine, and spruce-fir forests. Dura-
tion: 7- 8 hours with 2 hours traveling time each way and
a couple of collecting stops once we reach the higher ele-
vations. Registration fee TBD but includes transportation,
boxed lunch, and additional water.

—Brad Kropp
brkropp@biology.usu.edu

—Don Ruch
druch@bsu.edu

2009 Mycological Society of America Annual Foray
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MYCOLOGIST’S BOOKSHELF

Five books are reviewed in this issue. Two new books were received since the last Mycologist’s Book-
shelf and one of them is free for the asking. If you know of a newly published book that might be of in-
terest to mycologists, please let me know so that I can request it from the publisher.
Amy.Rossman@ars.usda.gov.

Dictionary of the Fungi,
10th Edition. 2008. P.M. Kirk,
P.F. Cannon, D.W. Minter, J.A.
Stalpers (eds.). CAB Internation-
al, Wallingford, Oxon OX10 8
DE United Kingdom,
www.cabi.org. ISBN: 978-0-
85199-826-8. Price:
£70.00/$140.00/€110.00

I know where to look for the
exact proportions and ingredients
for media on which fungi grow. I
now can confirm my long-held
suspicion that while fungal fossils are unlikely to be rare in
the fossil record, preciously little is known about them. I
know that “crispate” means “curled and twisted” whereas
“cristate” means “crested”, that “funguria” is the “presence
of fungi, particularly yeasts, in urine”, and that a rich,
sweet wine can be made when the Botrytis mold, also

known as the “noble rot”, grows on overripe grapes, which
I am eager to try. I finally know where to look next time I
search for a succinct but accurate summary of the contri-
bution or the importance of fungi to allergy or industry,
their nomenclature, physiology and toxins, or I wonder
where I find key information and references for a fungal
taxon I’ve never heard or seen before. I now know all this
because I just spent a few days enjoying browsing and
reading the tenth edition of the remarkable Dictionary of
the Fungi.

You know I would be lying if I told you I fully read a
volume that boasts more than 21,000 entries spilling over
771 pages, but then again the Dictionary is not meant to be
read that way. It probably contains all that you’ll ever need
from a reference book that is meant to be a reference and
starting point for further browsing. The 65-year span be-
tween the first and tenth edition suggests that its entries
will be to the point and easy to understand. Invariably, the

Dictionary of the Fungi, 10th Edition

Hongos de Parques y Jardins y sus Relaciones con
la Gente. 2008. Gastón Guzmán. Departamento de Apoyo
Editorial de la Coordinación de Bibliotecas y Centros de
Información Documental de la SEV, Av. Araucarias núm.
5, Edificio Orense II, tercer piso, Col. Esther Badillo, C. P.
91190, México. apoyoeditorialsec@secver.gob.mx ISBN:
978-970-670-170-1. Available as pdf:
http://www.sev.gob.mx/servicios/publicaciones/memver/hongos
parquesyjardines.pdf. Price: unknown.

This book presents an assortment of common fungi
that occur naturally in Mexico. Dr. Gastón Guzmán pre-
pared this educational guide for people of all ages to ap-
preciate fungi found in nature. The text of this book was
written in Spanish, and the title translates to: Fungi of
Parks and Gardens and their Relationships with People.

The soft-bound 242-page tome is highlighted with 366
appealing figures. A total of 40 photographers and artists
are credited for the images that include: photographs,
drawings, and colorful cartoons. 125 species are treated
and described with over 250 species mentioned.

For the non-specialist reader, a light is shone onto the
basics of fungal life cycles. Introductory methods are de-
scribed for harvesting, identifying, and preservation of
mushroom collections. Regional information is also includ-
ed about the marketing of wild and cultivated mushrooms
in Mexico.

A significant theme addressed within the book is the
interaction infants may have with mushrooms found in res-
idential areas. Dr. Guzmán acknowledges a low probabili-
ty for people in Mexico to accidentally consume deadly
poisonous mushrooms in park and garden habitats and how
to react in case an emergency could arise.

This field guide for mushrooms is an effective naviga-
tional aid for those living and visiting Mexico. It would be
a valuable addition to their regional libraries and class-
rooms of all grade levels. Future generations of nature en-
thusiasts and researchers will all benefit from this captivat-
ing book about mushrooms.

—Neil Dollinger
Sarasota, Florida

neil.dollinger@gmail.com

Hongos de Parques y Jardins y sus Relaciones con la Gente

Continued on following page
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Leaf-inhabiting genera of the
Gnomoniaceae, Diaporthales.
2008. M. V. Sogonov, L. A. Castle-
bury, A. Y. Rossman, L. C. Mejía,
J. F. White. Centraalbureau voor
Schimmelcultures, P. O. Box
85167, Utrecht, The Netherland,
www.cbs.knaw.nl/publications.
Studies in Mycology 62: 1-79.
Price: € 40.00.

This monograph deals with
leaf-inhabiting taxa in the Gnomoniaceae, a common dia-
porthalean family that are often associated with woody
plants in the temperate regions. Numerous herbarium spec-
imens from all over the world were examined as well as
fresh samples collected in 2004-2007 from North America,
Austria, Bulgaria, Finland, Lithuania, Russia, Switzerland,
and the United Kingdom. This volume focuses on six gen-
era of leaf-inhabiting Gnomoniaceae–Gnomonia, Ambarig-
nomonia, Apiognomonia, Gnomoniopsis, Ophiognomonia,
and Plagiostoma. Ambarignomonia is established as a new
monotypic genus. Thirteen new species and 24 new combi-
nations are proposed. Besides detailed observations of the
morphological characters, ascospores or conidia from fresh
leaves were isolated to grow in pure cultures that were used
in macroscopic descriptions of colonies as well as DNA se-
quencing.

The revised taxonomic system presented in this book
reflects the evolutionary history of these fungi. Based on a
multigene phylogeny, the authors found that many previ-
ously established genera in the Gnomoniaceae were not
monophyletic, including Gnomonia. The conflict in the
family and generic concepts for these taxa had been report-

ed in previous studies in the past decade. This book makes
the conclusions more robust because it includes large taxon
sampling and all genera are represented by their type
species in the molecular phylogenetic analysis. The new
generic concepts are presented here with support from both
molecular and phenotypic characteristics. For this group of
fungi, host specificity is recognized as an important trait
that correlates well with molecular phylogeny at both
generic and species levels.

An excellent feature of the book is that it provides an
informative table that summarizes ecological and morpho-
logical characteristics of the genera, such as host, habit of
perithecia, morphology of perithecia and ascospores, and
colony growth rate. A key to 59 species is also included.
Following the key is the descriptions of the genera and
species. For each genus, a description of the type species,
new and revised species, and additional species accepted in
the genus are included. For each species, detailed informa-
tion is given when available: synonyms, anamorph, de-
scription of the morphology of the teleomorph and
anamorph, colony morphology, habitat, distribution, and
notes. High quality photographs of perithecia on natural
substrates, asci, ascospores, conidia, and culture morphol-
ogy are presented for 22 species, which will greatly facili-
tate the identification of these fungi. The monograph
should be most valuable as a reference book for mycolo-
gists, plant pathologists, and for anyone who is interested
in fungi and host plant co-evolution and fungal biodiversi-
ty.

—Ning Zhang
Department of Plant Biology and Pathology

Rutgers, The State University of New Jersey
New Brunswick, NJ

zhang@aesop.rutgers.edu

Leaf-Inhabiting Genera of the Gnomoniaceae, Diaporthales

Dictionary meets these high standards. The few dozen il-
lustrations and diagrams greatly help with understanding
developmental series, e.g., basidiospore and ascospore de-
velopment, or types of structures, e.g., clamps, septa, and
basidial types, although they are perhaps not as abundant as
they ought to be. I was truly impressed by how remarkably
up-to-date the Dictionary is with the cutting-edge pub-
lished literature, and with its breadth and scope. Perhaps
the most impressive, and by no means easy, achievement
that is truly new in this edition is the full embracement and
incorporation of the fundamental insights on fungal classi-
fication and evolution that the fungal research community
has drawn from the application of molecular phylogenetic
research.

If I were allowed one minor quibble, it would have to
be over the book’s title. “Dictionary” is a misnomer; the
volume should be entitled the “Encyclopedia” of fungi, for

its readers are truly bound to obtain a “well-rounded edu-
cation” that goes well beyond what one typically finds even
among the best dictionaries. But this is a trivial matter;
what’s important is that you should buy this book now, put
it at a place at arm’s reach from your keyboard and chair,
because minutes after owning it you’ll find yourself reach-
ing for it. Never make the mistake of opening it just before
a boring meeting is due (you all know which ones I am
talking about), for you will find yourself horribly late (but
then again this may not be a bad thing). Oh, and next time
a student comes knocking wondering what is an “ambimo-
bile” or how to go about making slides for microscopically
examining fungi, make sure you buy a copy for the lab too;
it will be an investment you’ll never regret.

—Antonis Rokas
Vanderbilt University

Nashville, TN
antonis.rokas@vanderbilt.edu
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Enfermedades Forestales en México/Forest Dis-
eases in Mexico. 2007. T.D. Cibrián, D. Alvarado R., S.E.
García D. (eds). Universidad Autónoma Chapingo;
CONAFOR-SEMARNAT, México; Forest Service USDA;
NRCAN Forest Service, Canada, Comisión Forestal de
America del Norte, COFAN, FAO, Chapingo, México. 587
pp. Price: ca. $70.

This comprehensive book on forest diseases in Mexico
is absolutely gorgeous! Modeled after the outstanding Sin-
clair & Lyon (2005), the large, 12 × 9” format accommo-
dates the numerous full-page colored photographs includ-
ing at least one center fold of a very good looking rust,
Cronartium quercuum! Produced by a team of Mexican as
well as other international forest pathologists, this book is
obviously the result of considerable effort. All portions are
bilingual with one column of text in Spanish and the adja-
cent one in English. The contents cover a broad range of
topics from abiotic factors to fungi, bacteria, phytoplasmas,
viruses, nematodes and parasitic plants.

One of the early chapters provides a taxonomic
overview of the disease-causing organisms that provides a

short account of “the most important groups from the
forestry point of view”. The major orders of fungi are sum-
marized in a few paragraphs with appropriate line draw-
ings. This overview would be extremely useful to those, for
example, familiar with fungi but “nematodally” chal-
lenged. The chapters covering the diseases are organized in
a logical, user-friendly manner such as Foliage Diseases
Caused by Fungi, Root Diseases, and Diseases in Forest
Nurseries. In general the account of a disease is on one
page with the illustrations on the facing page. Each account
is divided into sections including importance, diagnosis,
biological cycle, and management. Each plate includes il-
lustrations of the symptomatic tree, the organism in situ,
microscopic features and, often, cultural characteristics.
Every photograph is of high quality including, for example,
black weevils, Scyphophorus acropunctatus, with the white
mycelium of Thielaviopsis paradoxa oozing from their in-
teguments. While the fungi include the usual cast of char-
acters, Ceratocystis, Cronartium, Phytophthora, Taphrina,
but who would have guessed that there are so many species

Forest Diseases in Mexico

Indian Erysiphaceae. 2006.
Y.S. Paul, V.K. Thakur. Scientif-
ic Publishers (India), 5-A, New
Pali Road, P.O. Box 91, Jodhpur
342001, 134 pp. Price: Rx. 650.

This book provides an
overview of some species of
Erysiphaceae or powdery
mildews reported from India with
descriptions and illustrations.
According to this book about 300
species of Erysiphaceae are
known from India. Despite its
potential as a comprehensive resource on powdery
mildews, certain aspects of the book prevent this. As an as-
comycetologist, one glaring error is the misspelling of the
word teleomorph (as teliomorph). In addition, the colored
micrographs of the “perithecia” are of questionable quality
such that neither the chasmothecial wall with appendages
nor asci and ascospores can be seen clearly. The line draw-
ings are more useful but also are lacking in detail. On the
positive side, often the anamorphic state with conidio-
phores and conidia are illustrated. A number of new taxa
are described in this book including one new genus plus
several new species and varieties which, unfortunately, are
not validly published because the word “type” or “holo-
type” (ICBN Art. 37.6) is not mentioned.

The first chapter reviews the highlights of the history
of Erysiphales ending with a short paragraph on molecular
approaches. None of the results of these studies seem to

have been incorporated into this book as the generic con-
cepts are still based solely on the “perithecial appendages”.
Species of Erysiphales reported previously in India are list-
ed at the beginning of the book with references including
43 known as sexual species while another 91 have been re-
ported as asexual fungi. This is followed by a key to gen-
era based on the ascomatal appendages.

The bulk of the book is composed of species descrip-
tions and line drawings. Keys to species in each genus are
provided with many newly described taxa and one new
monotypic genus. It does not appear as if any of the previ-
ously reported taxa from India are accounted for in this
book. A voucher specimen for each taxon has been de-
posited in DPDH, although this is not an official herbari-
um.

At the end of the book is both a host and fungus index
with reference to the page number in this book. The check-
list list of Erysiphaceae from India at the end of the book
includes all of the species listed in the earlier checklist with
many more plant hosts plus some but not all of those de-
scribed in this book. None of the asexual species are in-
cluded. While useful in providing a preliminary account of
the Indian Erysiphaceae, this book should be viewed criti-
cally before considering that research on these plant para-
sitic fungi in India has been completed.

—Amy Rossman
Systematic Mycology & Microbiology Laboratory

USDA-ARS
Beltsville, MD

Amy.Rossman@ars.usda.gov

Indian Erysiphaceae

Continued on following page
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of mistletoe in Mexico? The book describes 23 species of
Arceuthobium, 24 species of Phoradendron plus seven ad-
ditional parasitic plant species. The glossary at the end is
also bilingual.

I recommend this book highly to anyone concerned
with tree diseases as a companion to Sinclair & Lyon
(2995). The only problem is that I don’t know how to get it
as this one copy came to me via a USDA Forest Service
friend. It would be worth the effort to locate a copy. I no-

tice that both new and used copies are available on Ama-
zon.com for $60-70—what a bargain!

—Amy Rossman
Systematic Mycology & Microbiology Laboratory

USDA-ARS
Beltsville, MD

Amy.Rossman@ars.usda.gov

Sinclair, W.A., and Lyon, H.H. 2005. Diseases of Trees and Shrubs,
second edition. Comstock Publishing Associates, Ithaca, New
York, 660 pages.

• The Aspergilli: Genomic, Medical Aspects, Biotechnology, and
Research Methods. 2008. Gustavo H. Goldman, Stephen A. Osmani
(eds.). CRC Press, Boca Raton, FL 33487, http://www.crcpress.com.
ISBN 13: 978-1-8493-9080-7. 551 pp. Price: £82.00. Reviewed in
Jan.-Feb. 2009.

• Black fungal extremes. 2008. G.S. de Hoog, M. Grube (eds.). Cen-
traalbureau voor Schimmelcultures, P.O. Box 85167, Utrecht, The
Netherlands, http://www.cbs.knaw.nl/publications/index.htm. Studies
in Mycology 61: 1-194. Price: €60.00. Review needed.

• Bryophyte Biology, 2nd Edition. 2009. Bernard Goffinet, A. Jonathan
Shaw (eds.). Cambridge University Press, The Edinburgh Building,
Cambridge CB2 8RU United Kingdom, www.cambridge.org. ISBN:
978-0-521-87225-6 hardback; ISBN: 978-0-521-69322-6 paperback.
565 pp. Price: hardback $150.00; paperback $70.00. Review in
progress.

• Compendium of Onion and Garlic Diseases and Pests, 2nd Edi-
tion. 2008. Howard F. Schwartz, S. Krishna Mohan (eds.). APS Press,
3340 Pilot Knob Road, St. Paul, MN 55121,
http://www.shopapspress.org. ISBN: 978-0-89054-357-3. 127 pp.
Price: $59.00. Review in progress.

• Dictionary of the Fungi, 10th Edition. 2008. P.M. Kirk, P.F. Cannon,
D.W. Minter, J.A. Stalpers (eds.). CAB International, Wallingford,
Oxon OX10 8 DE United Kingdom, www.cabi.org. ISBN: 978-0-
85199-826-8. Price: £70.00/$140.00/€110.00. Reviewed in this issue.

• Enfermedades Forestales en México. Forest Diseases in Mexico.
2007. David C. Tovar, Dionisio A. Rosales, Silva E.G. Díaz (eds.).
Universidad Autonoma Chapingo. México; CONAFOR-
SEMARNAT, México; Forest Service USDA, EUA; NRCAN Forest
Service, Canadá y Comisión Forestal de America del Norte, COFAN,
FAO. Chapingo, México. ISBN 968-02-0340-9. 587 pp. Price: ca.
$70.00. Reviewed in this issue.

• Fungal Pathogenesis in Plants and Crops. Molecular Biology and
Host Defense Mechanisms, 2nd Edition. 2008. P. Vidhyasekaran.
CRC Press, Boca Raton, FL 33487, http://www.crcpress.com. ISBN:
978-0-8493-9867-4. 509 pp. Price: $169.95. Review in process.

• Fungi of Australia: Smut Fungi. 2008. K. Vanky, R.G. Shivas.
CSIRO Publishing, http://www.publish.csir.au/nid/18/pid/5729/htm.
276 pp. plus CD. Price: 130 AU$. Review in progress.

• The Genera of the Parmulariaceae. 2008. Carlos A. Inácio, Paul F.
Cannon. Centraalbureau voor Schimmelcultures, P.O. Box 85167,
Utrecht, The Netherlands, http://www.cbs.knaw.nl/publications/
index.htm. ISBN: 978-90-70351-72-4. ISSN: 157-8859. Biodiversity
Series 8. 196 pp. Price: €65.00. Review needed.

• Hongos de Parques y Jardins y sus Relaciones con la Gente. 2008.
Gastón Guzmán. Departamento de Apoyo Editorial de la Coordinación de
Bibliotecas y Centros de Información Documental de la SEV, Av. Arau-
carias núm. 5, Edificio Orense II, tercer piso, Col. Esther Badillo, C. P.
91190, México. apoyoeditorialsec@secver.gob.mx ISBN: 978-970-670-
170-1. Available as pdf: www.sev.gob.mx/servicios/publicaciones/
memver/hongosparquesyjardines.pdf Price unknown. Reviewed in
this issue.

• Leaf-inhabiting Genera of the Gnomoniaceae, Diaporthales. 2008.
Mikhail V. Sogonov, Lisa A. Castlebury, Amy Y. Rossman, Luis C.
Mejia, James F. White. Centraalbureau voor Schimmelcultures, P.O.
Box 85167, Utrecht, The Netherlands, http://www.cbs.knaw.
nl/publications/index.htm. Studies in Mycology 61: 1-79. Price:
€40.00. Reviewed in this issue.

• Lichen Biology, 2nd Edition. 2008. Thomas H. Nash III (ed.). Cam-
bridge University Press, The Edinburgh Building, Cambridge CB2
8RU, www.cambridge.org. ISBN: 978-0-521-87162-4. 486 pp. Price:
hardback $140.00; paperback $70.00. Reviewed in Jan.-Feb. 2009.

• Phycology, 4th Edition. 2008. Robert Edward Lee. Cambridge Uni-
versity Press, The Edinburgh Building, Cambridge CB2 8RU, United
Kingdom, www.cambridge.org. ISBN: 978-0-521-86408-4. 547 pp.
Price: hardback $160.00, softback $70.00. Reviewed in Jan.-Feb.
2009.

• Phytophthora: Identifying Species by Morphology and DNA Fin-
gerprints. 2008. Mannon E. Gallegly, Chuanxue Hong. APS Press,
3340 Pilot Knob Road, St. Paul, MN 55121,
http://www.shopapspress.org. ISBN: 978-0-89-54-364-1. 168 pp. plus
130 b&w images. Price: $79.00. Reviewed in Jan.-Feb. 2009.

• Plant Pathology. Concepts and Laboratory Exercises, Second Edi-
tion. 2008. Robert N. Trigiano, Mark T. Windham, Alan S. Windham
(eds.). CRC Press, Boca Raton, FL 33487, http://www.crcpress.com.
ISBN 13:978-1-4200-4669-4. 558 pp. plus CD. Price: £42.99. Review
in progress.

• An update on the genus Chaetomium with descriptions of some co-
prophilous species, new to Italy. Aggiornamento sul genere
Chaetomium con descrizione di alcune specie coprofile, nuove per
l’Italia. 2008. Francesco Doveri. Bresadola Mycological Association,
Segreteria Nazionale AMB, via Volta 36, -38100, Trento, Italia,
amb@ambbresadola.it. Pagne de Micologia 29: 1-159. Price: €20.00
plus €10 shipping charges. Reviewed in Jan.-Feb. 2009.

Previously Listed Books

• Ecological Impacts of Non-Native Invertebrates and
Fungi on Terrestrial Ecosystems. 2009. David W. Lan-
gor, John Sweeney (eds). Springer, www.springer.com.
ISBN: 978-1-4020-9679-2. 157 pp. Price: $95.00. Review
needed.

• Pioneer Naturalist on the Plains: The Diary of Elam
Bartholmew 1871-1934. 1998. David M. Bartholomew.
Sunflower University Press, 1531 Yuma, P.O. Box 1009,
Manhattan, KS 66505-1009. ISBN: 0-89745-221-6. 338
pp. Price: Free. Contact Amy.Rossman@ars.usda.gov. Re-
view in progress.

Recently Received Books
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Identification and contamination control for buildings, man-
ufactured goods, food technology, animal and plant diseases. Spe-
cializing in identification of parasitic watermolds on Amphibians
and Fish. ASTM & Mil-Spec testing for fungal resistance of ma-

terials. 10% discount for regular and sustaining MSA members.
Email microbe@pioneer.net. For more information see
www.abbeylab.com.

Mold Testing and Identification Services

MYCOLOGICAL CLASSIFIEDS

MYCOLOGICAL JOBS

Assistant Professor and Fungal Biologist, Department of
Plant Pathology, College of Food, Agriculture and Natural Re-
source Sciences, University of Minnesota, St Paul, Minnesota.

Position: The Department of Plant Pathology at the Univer-
sity of Minnesota is searching for an outstanding candidate to fill
a faculty position in the area of fungal biology. This position is a
nine-month, 70% research and 30% teaching, tenure track ap-
pointment at the rank of assistant professor.

Responsibilities: Research: The successful candidate will be
expected to carry out basic research on the primary causal agents
of plant disease, the filamentous fungi. Incumbents will be ex-
pected to utilize contemporary approaches directed toward an un-
derstanding of the true fungi or the Oomycetes with research on
cell biology, biochemistry, molecular biology, host-pathogen in-
teractions, genomics, ecology, population genetics, or evolution.
The incumbent is expected to develop strong extramural support
for their research program and train graduate student and postdoc-
toral researchers. Potential research topics may include but are not
limited to: fungal biodiversity in natural and agro-ecosystems,
evolutionary dynamics of pathogenic and non-pathogenic fungi,
fungal fitness in the environment, molecular basis of fungal inter-
actions with their hosts, functional genomics or proteomics of fun-
gal pathogens, comparative genomics of fungi, or biochemistry of
fungal metabolites. Teaching: The successful candidate will be ex-
pected to participate in advising graduate students and offering an
introductory graduate level laboratory-based course on the biolo-
gy of fungi, as well as either a general undergraduate biology
course for non-majors or a graduate course in the incumbent’s re-
search specialty.

Qualifications: Required: Ph.D. in plant pathology, mycology,
microbiology, plant science or relevant biological sciences. Strong
research experience in contemporary areas of fungal biology. Strong
recent publication record in fungal biology. Excellent communica-
tion skills. Preferred: Applicants with proven ability to conduct in-
novative, original research. Grant writing experience. Postdoctoral
experience strongly preferred. Experience in research on plant path-
ogenic fungi and expertise using the latest genomic, molecular
and/or biochemical approaches. Teaching experience at the universi-
ty level and a vigorous commitment to mentoring students.

Inquiry and Application: Apply online at:
http://employment.umn.edu to requisition #161013 or
http://employment.umn.edu/applicants/Central?quickFind=80231
and attach curriculum vitae, college transcripts, written statements
of research, teaching and career goals and three reprints of recent
publications. Also arrange to have three letters of recommendation
sent directly to chair of the search committee. Screening of appli-
cants will begin August 15, 2009. The position will be open until
filled. For more information contact: Prof. Robert A. Blanchette,
Chair Fungal Biology Search Committee, Department of Plant
Pathology, 1991 Upper Buford Circle, 495 Borlaug Hall, Univer-
sity of Minnesota, St. Paul, MN 55108 USA, e-mail:
robertb@umn.edu

Additional information about the department can be found at:
http://plpa.cfans.umn.edu/

The University of Minnesota is committed to the policy that all persons shall
have equal access to its programs, facilities and employment without regard to
race, color, creed, religion, national origin, sex, age, marital status, disability,
public assistance status, veteran status or sexual orientation.

Assistant Professor at the University of Minnesota

A postdoctoral position is available immediately in the De-
partment of Plant Biology and Pathology at Rutgers, The State
University of New Jersey. The research will be in the area of pop-
ulation genetics and molecular phylogeny of the fungal pathogens.
The successful candidate will work with a multi-disciplinary
group of researchers to study fungal pathogens with emphasis on
foliar- or root-infecting fungi associated with turfgrass and other
plant hosts. Another research goal is to develop molecular diag-
nostic tools such as DNA array and real-time PCR for rapid de-
tection of important fungal pathogens.

Requirements: Recent Ph.D. in Plant Pathology, Mycology,
Molecular Biology or a related field is required. Knowledge and

experience with molecular techniques (real-time PCR, DNA se-
quencing, DNA fingerprinting, Southern blot) and database analy-
sis is desirable. The candidate will need to conduct sampling in the
field as well as some green house experiments.

Send cover letter stating research interests and CV with con-
tact information of three referees via E-Mail to Dr. Ning Zhang
(zhang@aesop.rutgers.edu), Dept. of Plant Biology and Patholo-
gy, Rutgers, The State University of New Jersey, 59 Dudley Road,
Foran Hall 201, New Brunswick, NJ 08901. To avoid delay in
process, please include “Postdoc” in your email subject. The post-
ing is open until the position is filled.

Postdoctoral Research Associate at Rutgers
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A New Web Page About Tropical Fungi,
Hongos Del Parque “El Haya” (58-5)
hongosdelhaya.blogspot.com/

Ascomycota of Sweden
www.umu.se/myconet/asco/indexASCO.html

Bibliography of Systematic Mycology
www.speciesfungorum.org/BSM/bsm.htm

Cold Spring Harbor Laboratory; Meetings & Courses Programs (58-2)
meetings.cshl.edu

Collection of 800 Pictures of Macro- and Micro-fungi
www.mycolog.com

Cordyceps Website
www.mushtech.org

Cornell Mushroom Blog (58-1)
hosts.cce.cornell.edu/mushroom_blog/

Cortbase (58-2)
andromeda.botany.gu.se/cortbase.html

Corticoid Nomenclatural Database (56-2)
www.phyloinformatics.org/

The Cybertruffle internet server for mycology seeks to provide informa-
tion about fungi from a global standpoint (59-3).
www.cybertruffle.org.uk

Cyberliber, a digital library for mycology (59-3).
www.cybertruffle.org.uk/cyberliber

Cybernome provides nomenclatural and taxonomic information about
fungi and their associated organisms, with access to over 548,000 records
of scientific names (59-3).
www.cybertruffle.org.uk/cybernome

Dictionary of The Fungi Classification
www.indexfungorum.org/names/fundic.asp

Distribution Maps of Caribbean Fungi (56-2)
www.biodiversity.ac.psiweb.com/carimaps/index.htm

Entomopathogenic Fungal Culture Collection (EFCC)
www.mushtech.org

Fun Facts About Fungi (55-1)
www.herbarium.usu.edu/fungi/funfacts/factindx.htm

Fungal Environmental Sampling and Informatics Network (58-2)
www.bio.utk.edu/fesin/

Fungi of Ecuador
www.mycokey.com/Ecuador.html

German Mycological Society DGfM
www.dgfm-ev.de

HighWire Press (58-3)
mycologia.org

Humboldt Institute — Located on the eastern coast of Maine, the institute
is known for the extensive series of advanced and professional-level nat-
ural history science seminars it has offered in Maine since 1987, along
with ecological restoration seminars and expeditions to the neotropics. It
publishes the Northeastern Naturalist and Southeastern Naturalist, two
scholarly, peer-reviewed, natural history science journals which provide
an integrated publishing and research resource for eastern North Ameri-
ca, including eastern Canada. 59(4)
www.eaglehill.us
www.eaglehill.us/programs/nhs/natural-history-semi-
nars.shtml
www.eaglehill.us/nena
www.eaglehill.us/sena
www.eaglehill.us/jona

Hysteriaceae & Mytilinidiaceae — Website relating to the taxonomy of the
Hysteriaceae & Mytilinidiaceae (Pleosporomycetidae, Dothideomycetes,
Ascomycota) to facilitate species identification using a set of updated and
revised keys based on those first published by Hans Zogg in 1962. 59(4)
http://www.eboehm.com/

Index of Fungi
www.indexfungorum.org/names/names.asp

Interactive Key to Hypocreales of Southeastern United States (57-2)
nt.ars-grin.gov/sbmlweb/fungi/keydata.cfm

ISHAM: the International Society for Human and Animal Mycology
www.isham.org

JSTOR (58-3)
jstor.org

Libri Fungorum Mycological Publications (58-3)
194.203.77.76/LibriFungorum/

Mold Testing and Identification Services (58-2)
www.pioneer.net/~microbe/abbeylab.html

McCrone Research Institute (McRI) is an internationally recognized not-
for-profit educational institute specializing primarily in teaching applied
microscopy. 59(4)
www.mcri.org

Mountain Justice Summer (58-3)
www.MountainJusticeSummer.org

Mycology Education Mart where all relevant mycology courses can be
posted. www2.bio.ku.dk/mycology/courses/

MycoKey
www.mycokey.com

The Myconet Classification of the Ascomycota
www.fieldmuseum.org/myconet

Northeast Mycological Federation (NEMF) foray database (58-2)
www.nemfdata.org

Pacific Northwest Fungi — A peer-reviewed online journal for information
on fungal natural history in the Pacific Northwest (Alaska, British Colum-
bia, Idaho, Montana, Oregon and Washington), including taxonomy,
nomenclature, ecology, and biogeography.
www.pnwfungi.org/

Pleurotus spp.
www.oystermushrooms.net

Rare, Endangered or Under-recorded Fungi in Ukraine (56-2)
www.cybertruffle.org.uk/redlists/index.htm

Registry of Mushrooms in Art
members.cox.net/mushroomsinart/

Robigalia provides information about field observations, published records
and reference collection specimens of fungi and their associated organ-
isms, with access to over 685,000 records (59-3).
www.cybertruffle.org.uk/robigalia

Searchable database of culture collection of wood decay fungi (56-6)
www.fpl.fs.fed.us/rwu4501/index.html

Small Things Considered.
A microbe blog on microbes in general, but carries occasional pieces
specifically on fungi.
schaechter.asmblog.org/schaechter/

Species of Glomeromycota Website (55-3)
www.amf-phylogeny.com

Tree canopy biodiversity project University of Central Missouri (58-4)
faculty.cmsu.edu/myxo/

Tripartite Similarity Calculator (55-1)
www.amanitabear.com/similarity

The TRTC Fungarium (58-1)
bbc.botany.utoronto.ca/ROM/TRTCFungarium/home.php

U.S. National Fungus Collections (BPI)
Complete Mushroom Specimen Database (57-1)
www.ars.usda.gov/ba/psi/sbml

Valhalla provides information about mycologists of the past, with names,
dates of birth and death and, in some cases, biographies and/or portraits
(59-3).
www.cybertruffle.org.uk/valhalla

Website for the mycological journal Mycena (56-2)
www.mycena.org/index.htm

Wild Mushrooms From Tokyo
www.ne.jp/asahi/mushroom/tokyo/

MYCOLOGY ON-LINE
Below is an alphabetical list of websites featured in Inoculum. Those wishing to add sites to this directory or to edit addresses should email
<jinx.campbell@usm.edu>. Unless otherwise notified, listings will be automatically deleted after one year (at the editors discretion).
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CALENDAR OF EVENTS

NOTE TO MEMBERS:
Those wishing to list upcoming mycological courses, workshops, conventions, symposia, and for-
ays in the Calendar of Events should include complete postal/electronic addresses and submit to
Inoculum editor Jinx Campbell at jinx.campbell@usm.edu.

July 25-30, 2009
MSA Meeting with Botanical Society
of America

Snowbird, UT
http://2009.botanyconference.org/

August 16–20, 2009
The Society for Invertebrate
Pathology 42nd Annual Meeting

Canyons Resort, Park City, Utah
www.utahSIP.org

September 20-25, 2009
X National Congress of Mycology
of Mexico

Guadalajara, Jalisco, Mexico
www.cucba.udg.mx/micologia

November 15-19, 2009
Asian Mycological Congress (AMC2009)
& XIth International Marine
and Freshwater Mycology Symposium
(IMFMS)

National Museum of Natural Science,
Taichung, Taiwan

December 6-10, 2009
X International Fungal
Biology Conference

Ensenada, Mexico
www.funguscongress.ucr.edu

2010 MSA Meeting
University of Kentucky
Lexington, KY, USA

2010 IMC9
9th International Mycological Congress

Edinburgh, UK
http://www.imc9.info/

2011 MSA Meeting
University of Alaska
Fairbanks, AK, USA

2011 UMS Congresses
XIII International Congress of Mycology

Sapporo, Japan

REMINDER: MSA Directory Update
Is your information up-to-date in the MSA directory? The Society is relying more and more

on email to bring you the latest MSA news, awards announcements and other timely informa-
tion, and our newsletter. To ensure that you receive Society blast emails and the Inoculum as
soon as it comes out, and so that your colleagues can keep in touch, please check the accura-
cy of your email address and contact information in the online directory. This can be accessed
via our web site at www.msafungi.org. If you need assistance with updating your membership
information, or help with your membership log-in ID and password, please contact Kay Rose,
Association Manager at Allen Press, at krose@allenpress.com.
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The Mycological Society of America
Sustaining Members 2009

You are encouraged to inform the Membership Committee (Maren Klich, Chair, mk-
lich@srrc.ars.usda.gov) of firms or foundations that might be approached about
Sustaining Membership in the MSA. Sustaining members have all the rights and
privileges of individual members in the MSA and are listed as Sustaining Members
in all issues of Mycologia and Inoculum.

Fungi Perfecti
Attn: Paul Stamets
P.O. Box 7634
Olympia, WA 98507
(360)426-9292
info@fungi.com

Mycotaxon, Ltd.
Attn: Richard P. Korf
P.O. Box 264
Ithaca, NY 14851-0264
(607) 273-0508
info@mycotaxon.com

Triarch, Inc.
Attn: P.L. Conant - President
P.O. Box 98
Ripon, WI 54971
(920)748-5125

Sylvan, Inc.
Attn: Mark Wach
Research Dept Library
198 Nolte Drive
Kittanning, PA 16201
(724)543-3948
mwach@sylvaninc.com

Syngenta Seeds Inc.
Attn: Rita Kuznia
Dept. Head, Plant Pathology
317 330th Street
Stanton, MN 55018-4308
(507) 663-7631
rita.kuznia@syngenta.com

Genencor Internation, Inc.
Attn: Michael Ward
925 Page Mill Rd.
Palo Alto, CA 94304
(650)846-5850
mward@genencor.com

Fungal & Decay Diagnostics, LLC
Attn: Dr. Harold Burdsall Jr.
9350 Union Valley Rd.
Black Earth, WI 53515-9798
fungaldecay@aol.com

Novozymes, Inc.
Attn: Wendy Yoder
1445 Drew Ave.
Davis, CA 95618
(530) 757-8110
wty@novozymes.com

BCN Research Laboratories, Inc.
Attn: Emilia Rico
2491 Stock Creek Blvd.
Rockford, TN 37853
(865)558-6819
emirico@msn.com

Unicorn Imp. & Mfg. Corp.
Attn: Lou Hsu
P.O. Box 461119
113 Hwy. 24
Garland, TX 75040
(972) 272-2588
unicornbag@aol.com

The Society is extremely grateful for the continuing support of its Sustaining
Members. Please patronize them and, whenever possible, let their representa-
tives know of our appreciation.
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University of Southern Mississippi
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jinx.campbell@usm.edu

MSA Officers

President, Roy Halling
The New York Botanical Garden

The Bronx, NY 10458-5126
Phone: (718) 817-8613
Fax: (718) 817-8648
rhalling@nybg.org

President-Elect, Rytas Vilgalys
Biology Department

Duke University
Durham, NC 27708-0338
Phone: (919) 660-7361
Fax: (919) 660-7293

fungi@duke.edu

Vice President, Thomas Bruns
Department of Plant and Micro Biology

University of California
Berkeley, CA 94720

Phone: (510) 642-7987
Fax: (510) 642-4995

boletus@socrates.berkeley.edu

Secretary, M. Catherine Aime
Dept. of Plant Pathology and Crop Physiology

Louisiana State University AgCenter
Baton Rouge, LA 70803
Phone: (225) 578-1383
Fax: (225) 578-1415

maime@agcenter.lsu.edu

Treasurer, Sabine Hundorf
Department of Botany

The Field Museum
Chicago, IL 60605-2496
Phone: (312) 665-7855
Fax: (312) 665-7158
shundorf@fmnh.org

Past president: Gregory Mueller
gmueller@fmnh.org

MSA Homepage: msafungi.org

MSA Endowment Funds
Contributions

I wish to contribute $________ to the following named fund(s):

____ Alexopoulos ____ Emerson-Fuller-Whisler ____ Miller
____ Barksdale-Raper ____ Fitzpatrick ____ Thiers
____ Barr ____ Gilbertson ____ Trappe
____ Bigelow ____ Korf ____ Uecker
____ Butler ____ Luttrell ____ Wells
____ Denison

Research Funds
____ Alexander H. and Helen V. Smith Award
____ Myron P. Backus Graduate Award
____ Clark T. Rogerson Award
____ George W. Martin/Gladys E. Baker Award
____ John Rippon Graduate Research Award
____ Undergraduate Research Award

Other Funds
____ Constantine J. Alexopoulos Prize
____ John S. Karling Lecture Fund
____ Uncommitted Endowment
____ Other (specify)

I wish to pledge $_____________ a year for ____________ years

_____ to the following fund (s) ____________________________
_____ to some other specified purpose ______________________
_____ to the uncommitted endowment

Name: ________________________________________________

Address: _________________________________________________

_________________________________________________

___ Check ____ Credit Card (Visa, MC, etc): ________________

Credit Card No. ____________________ Exp. Date: _________

Signature: __________________________________________

Please send this completed form and your contribution to:

A. Elizabeth Arnold, Chair
MSA Endowment Committee

Division of Plant Pathology and Microbiology
Dept. of Plant Sciences
University of Arizona
Tucson, AZ 85721

arnold@ag.arizona.edu
(520) 621-7212

Please make checks payable to the
Mycological Society of America



An Invitation to Join MSA

THE MYCOLOGICAL SOCIETY OF AMERICA
2009 MEMBERSHIP FORM

(You may apply for membership on-line at msafungi.org)

(Please print clearly)

Last name ______________________________ First name _________________________________ M.I. ______

Dept./Street _______________________________________________________________________________________

Univ./Organization __________________________________________________________________________________

City __________________________ State/Prov. __________ Country ____________________ ZIP_________________

Telephone: (____)______________________ Email _______________________ Fax (____)______________________

TYPE OF MEMBERSHIP
Cyber Memberships

____ Regular $98 (Includes on-line access to Mycologia and Inoculum)

____ Student $50 (Includes on-line access to Mycologia and Inoculum)
Hardcopy Memberships

____ Regular $98 (Includes print Mycologia, and on-line access
to Mycologia and Inoculum)

____ Student $50 (Includes print Mycologia, and on-line access
to Mycologia and Inoculum)

____ Sustaining $278 (Includes print Mycologia, and on-line access to Mycologia
and Inoculum, plus listing in Mycologia and Inoculum)

____ Life $1,500 + $20 for each family member (One-time payment, Includes print
Mycologia, and on-line access to Mycologia and Inoculum)

____ Family $98 (Includes one print copy of Mycologia, and on-line
access to Mycologia and Inoculum)

____ Emeritus $50 (Includes print Mycologia, and on-line access
to Mycologia and Inoculum)

Other Memberships

____ Associate $50 (Includes on-line access to Inoculum)

____ Emeritus $0 (Includes on-line access to Inoculum)

AREAS OF INTEREST
Mark most appropriate area(s)

____ Cell Biology – Physiology (including cytological, ultrastructural, metabolic regulatory and developmental
aspects of cells)

____ Ecology – Pathology (including phytopathology, medical mycology, symbiotic associations, saprobic
relationships and community structure/dynamics)

____ Genetics – Molecular Biology (including transmission, population and molecular genetics and molecular
mechanisms of gene expression)

____ Systematics – Evolution (including taxonomy, comparative morphology molecular systematics,
phylogenetic inference, and population biology)

PAYMENT
_____ CHECK [Payable to Mycological Society of America and

drawn in US dollars on a US bank]

_____ CREDIT CARD: _____ VISA _____ MASTERCARD

Expiration Date: ____________________________________________

Account No: _______________________________________________

Name as it appears on the card: _______________________________

Mail membership form and payment to:

Mycological Society of America
Attn: Kay Rose

P.O. Box 1897, Lawrence, KS 66044-8897

Phone: (800) 627-0629 or (785) 843-1221

Fax: (800) 627-0326 or (785) 843-1234

Email: krose@allenpress.com


