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YES! This i s still the MSA Newsletter!

-

-Was the first thing you noticed about this issue of -the MSA ~ewsletterits completely new appearance
or the new name? In either event, this MSA publication has clearly entered a new era, and some explanation is in order.
When MSA President Martha Powell asked me to
edit the Newsletter, she emphasized that the MSA
Council agreed that the newsletter should be produced with desktop publishing technology and that
its layout needed improvement. I was also charged
with trying to reduce the cost of producing a useful
and attractive Newsletter.
I spent a lot of time refining the layout and organization of the usual sorts of information presented. I
tried to prioritize the information appearing in it by
emphasizing whatever my eye (and, 1 hope, yours)
first seeks when scanning the pages of this newsletter
and to make the newsletter appear more like a newspaper. You may notice these changes most in the
Mycological Classifieds (where the name of the MSA
member seeking or offering something may be the
least rather than most important datum) and in the
layout of the abstracts. Instead of continuing the
previous paste-up approach to presentingthe
abstracts, it seemed preferable to scan them into the
computer so that they might all be brought into a
single format and consistent typography.
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The members of the MSA Council reviewed a
lengthy mock-up of this new format with the new
name, typography, and all aspects of what you see
here. lnoculum will be issued four times per year
rather than continue the old semiannual schedule.
Note that this number is a combined issue of three
numbers; the fourth number for this year will be
mailed in October. Beginning in 1993, you will
receive four numbers of Inoculum. They will be
mailed in January, April, and October; the third
number (containingthe abstracts and other meetingoriented material) will be mailed 4-5 weeks before
the annual meeting.
lnocolum is printed on recycled paper. I hoped
originally that it might be produced on [recycled]
newsprint, but this would have provided more technical problems and been unnecessarily expensive
even though I feel that the major value of this newsletter is ephemeral; I do not see it as an archival
document with any lasting utility or importance.
You may get tired of being reminded about it by
every newsletter editor, but this i s your newsletter...
and its contents are not self-generating. My job as
the Editor is to rework the material you provide to
me into an attractive and maximally useful presentation. 1 will be happy to entertain any and all of your
suggestions for improvements!
Annual Meeting Information .......................... 19
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Map of Portland ......................................... 20
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New MSA Directory
After nearly four years, a new MSA Directory was distributed with the
May-Juneissue of Mycologia. Changes and additions since the directory was printed are listed below in the News from the Membership. In
this and future issues of the newsletter, members' names are marked with
a bullet ( 0 ) if their addresses or phone numbers are not in or differ from
the Directory, and correct information will be printed.
As before, changes in addresses, phone or fax numbers sent to Inoculum will be printed in the newsletter and sent on to the Society.
Calling Beltsville? If you have tried to contact anybody at the USDA Agricultural
Research Service's Beltsville Research Center lately, you may be frustrated. A new telephone system installed in December changed everybody's phone number. The new phone
numbers of all MSA members working at Beltsville are listed in the new MSA Directory.

Volume 43, nos. 11213
June 1992
Richard A. Humber, Editor
USDA-ARS Plant Protection Research
US Plant, Soil, & Nutrition Laboratory
Tower Road
Ithaca, NY 14853-2901
phone:

(607) 255-1276 (office)
(607) 255-1274 (lab)
(607) 272-6801 (home)

fax:
(607) 255-2459
E-Mail (via Internet):
rhumber@qmrelay.mail.
cornell.edu

Focus on Fungal Biodiversity
The MSA has formed an A d Hoc Committee on Fungal Biodiversity
chaired by Joe Ammirati and will hold a symposium and discussion session on Biodiversity at the MSNAPS meeting in Portland. Dr. Ammirati
asks you to send him your name, address, phone and fax numbers at the
Department of Botany KB-15, University of Washington, Seattle, WA
98195, along with a brief statement of your specific interest(s1 within the
area of biodiversity. He would also welcome any information on individuals or groups outsideof mycology that might be helpful in working
with problems related to fungus biodiversity. The committee hopes to
develop a mailing list for interested individuals or groups and to establish
a permanent Biodiversity Committee within MSA.
In other related issues:

Members are heartily encouraged
to submit news, views, tips,
graphics, and other material for
the newsletter. lnoculum will be

mailed four times a year - in January,
April, JuneIJuly (varying according to
the MSA Annual Meeting), and
October. Submission deadlines are
the 10th day of September, December,
March and of May or June when the
Annual Meeting occurs in July or
August, respectively.
Submissions on computer disks
(together with hard copy!) or by
electronic mail is welcomed and
preferred. Include a self-addressed,

stamped envelope if you want the
disk returned. Disk labels should
list disk format (Mac or DOS)
and pertinent file name(s). Send
text on 3.5" disks as unformatted
ASCII files or formatted word

processing files created by MS-Word
(Mac or DOS versions), WriteNow!,
MacWrite, or Wordperfect.

I

Dr. Amy Rossman (USDA-ARS, Beltsville) worked with ARS
National Program Staff and other mycologists/microbiologiststo help
develop federal policies and a basis for increased funding to support
microbial germplasm resources as part of a comprehensive, biodiversityrelated National Genetic Resources program being organized within the
United States Department of Agriculture. Such a program is particularly
significant since the ARS Culture Collection housed in the National
Agricultural Utilization Research Center (formerly the Northern Regional
Research Center, Peoria, Illinois) may be the world's largest repository of
microbial germplasm. In aggregate, Agricultural Research Services labs
maintain some 100,000 strains of microbes (primarily fungi).
The "Standing Committee on Genetic Resources" of the "Systematics Agenda 2000" could use more input from mycologists and microbiologists. Contact Dr. Kent E. Holsinger [203-486-4059] or Dr. Robert
Zink [504-388-2855] if you are interested or send thoughts and concerns
to Rick Kerrigan who will pass them along.
Merck & Co., Inc., and the National Institute of Biodiversity of
Costa Rica (INBio) have signed an agreement giving Merck access to
plant, insect, and microorganismal samples, as well as the opportunity to
evaluate these samples for pharmaceutical and agricultural applications.
In return, and as part of the two-year agreement, Merck will pay
lNBio research funding annually plus certain start-up expenses, as well
&

*

as royalties on the sale of any products that Merck ultimately develops from samples provided by INBio. Part of
the research funding will pass directly to the Costa Rican
National System of Conserved Areas for conservation of
biological diversity in the field. Any royalties INBio
receives from the agreement with Merck will be used to
support biological diversity conservation efforts in Costa
Rica.
lNBio is a non-profit, scientific organization created
in 1989 on the recommendation of the Costa Rican government. The organization's mission is to identify and
classify the diverse biological species found in the rain
forests and in protected areas of Costa Rica and to dissemi-nate that information to potential users in a manner
beneficial to society.
The Agaricus Recovery Program is alive and well
adn paying out robust rewards for novel germplasm of
Agaricus bisporus. Contact R.W. Kerrigan (ARP, RD#1
Box 461, Worthington, PA 16262) for details.

*

Moving Fungi
Many mycologists would welcome a facilitation of US
regulatory oversight of importation and interstate movement of microbes, and the release of imported microbes
from containment to open (field) settings. As inall regulatory matters, the watchword is still 'Patience!' The MSA
has formed an ad hoc committee to study these issues.
This committee - Hal Burdsall, S.C. Jong, Amy Rossman
(Chair) -will cooperate with the Culture Collection
Committee and solicits suggestions and complaints about
regulatory bottlenecks from members.
[Editor's note: Workshops and symposia focusing on federal and,
increasingly, state regulation of movements and releases of live microbes
and other organisms occur frequently. This newsletter is a perfect forum
for discussion of such issues; news and views from the MSA membership
are particularly welcome.]

New MSA Teaching Aide?
Building on the successes of the mycological slide
collection and the bank of test questions, the Teaching
Committee of the Mycological Society of America i s
exploring the idea of assembling a handbook, perhaps
titled Experiments with Fungi. The goal of this publication
will be to provide a col lection of well-designed, reasonably fail-proof experiments which we can provide to our
biological colleagues. In so doing, we hope to increase
the general interest in fungi while students and faculty
have positive experiences working with fungi. We
envision the handbook for advanced high school teachers
or college biology faculty providing experiments that
would be relatively simple so that even the mycologically
naive could do them. Experiments would be grouped by
levels: beginning, intermediate, and advanced. Cultures
would be readily available upon request either through
contributing authors, a central person associated with the
society, or through a commercial firm (which way to be
determined later). This notice is an open invitation to the
membership to indicate who is interested in participating
with the society in this endeavor. We would like to know
what experiments you will submit.
I hope you will give this chance serious consideration
as the society attempts to increase mycological awareness
among our biological fellows. If you are willing to participate, please respond by briefly describing the experiment
(s) you would be willing to submit. Send your proposed
contribution ideas to Dr. John C. Clausz, Chairperson,
MSA ~eachingCommittee, Dept. of Biology, Carroll College, Waukesha, WI 53186 (phone 414-524-7280 or fax
414-524-7139) as soon as possible.

New Books by MSA Members
Allen, Michael F. 1991. The Ecology of
Mycorrhizae. Cambridge University Press,
Cambridge. $62.50 (33531-0, hard cover); $27.95
(33553-1, paper cover).
Arora, D.K., L. A'ello, and K.C. Mukerji (eds.).
1991 Handboo of Applied Mycology, Vol. 2,
Humans, Animals, and Insects. Marcel Dekker,
Inc., New York. 800 pp; illustrated. $1 50.00

.

1

$12.30 (incl. postage). Contact: Bo Liu, Dept. of
Blology, Shanxi University, Taiyuan 030006,
People's Republic of China.
Blanchette, Robert A. and Alan R. Biggs (eds.).
[mid 1992.1 Defense Mechanisms of Woody
Plants Against Fungi. Series in Wood Science.
Springer Verlag.

Bennett, J.W. and L.L. Losure. 1991. More Gene
Manipulations in Fungi. Academic Press. $75.00.

Cole, G.T. and H.C. Hoch (eds.). 1991.
The Fungal Spore and Disease Initiation in Plants
and Animals. Plenum Press, New York.

Bo Liu. 1992. Flora F u n g o ~ mSinicorum, Vol. 2:
Tremellales et Dacryrnycetales [in Chinese].
Science Press. 152 pp; 108 b&w figures, 2 plates.

Methven, A.S. 1990. The genus Clavariadelphus
in North America. Bibliotheca Mycologica, vol.
138. 192 pp. $62.50.

Mycologia 22-Year Index.

C O U ~Starts
C ~ ~ Trial of
Interim MSA L o g o
For a number of years MSA has needed a logo. The
occasion of the upcoming joint meeting with the American Phytopathological Society in Portland necessitated
immediate action to provide a logo that could be used
alongside that of APS on program materials. After a concentrated effort failed to provide a logo acceptable, the
MSA officers chose to use the design of MSA Newsletter
Editor, Richard Humber. The 'Petri Dish' logo will serve
as an unofficial symbol of the Society for now. In addition
to filling an immediate need, it is hoped that the logo will
also stimulate discussion of a permanent solution. Your
comments (for or against) continued use of the 'Petri Dish'
are enthusiastically solicited.
A d Hoc Logo Committee
Gerald Bills, Meredith Blackwell (Chairman)

Individual members

ceeds are added to the MSA Publications Fund to support
future projects and to minimize the costs of MSA publications. Order forms were mailed with recent issues of
Mycologia and can also be found on the back cover of
Mycologia.

Latin Translation Services.

A new service is
available for taxonomists needing translations of diagnoses and descriptions into botanical Latin. Diagnoses and
descriptions submitted should be correctly spelled and
given in complete sentences without abbreviations, using
traditional terminology. Morphological characters should
be presented in the order customary for descriptions of
such taxa. It is helpful to include a published example
description in botanical Latin for taxa belonging to groups
with unusual or specialized characters. The cost of this
service is US$5.00 per description, or US$5.00 for one to
five short diagnoses at a time. Send the descriptions or
diagnoses for translation into Latin to P.M. Eckel, Buffalo
Museum of Science, 1020 Humboldt Parkway, Buffalo,
NY 14211 together with a check drawn on a US bank or
an international money order payable to P.M. Eckel.
Write for more information.
[from TAXON, Nov. 19911

Questionnaire on the
National Institutes for the Environment
Michael Allen, the MSA Representative to The Committee
for the National Institutes for the Environment (NIE) sent
along a questionnaire originally sent out in July 1991 seeking input from scientists to help make the case for the NIE.
Responses (as brief or long as you wish) are sought for the
following questions: 1) What federal agencies, i f any, are
the primary source of funding for your field or problem
area?2) What are the high-priority environmental research
problems in your field or area? 3) What existing federal
agencies or programs now fund, or are likely to fund
research on these problems? 4) What could a new agency
such as the NIE do in your field or environmental problem
area that existing agencies have not done or seem unlikely
or unable to do? Be as specific as possible. 5) If existing
agencies are not or cannot fill the needs in your field or
problem area, what are the reasons in your estimation why
these agencies can't do what is required? 6)How could
an NIE potentially help existing federal agencies do a better job of meeting your field's needs? 7)Briefly cite one or

two of the best examples you know in which environmental research in your field or area led to solutions or
amelioration of environmental problems and/or saved
money. Citations of published accounts would help. 8)
Briefly cite one or two good examples in which a lack of
environmental research in your field or area has hindered
progress toward solving environmental problems, and
which cost more money to solve later. Citations would
again be helpful. 9) Is there a shortage of environmental
scientists in your field? If so, how serious i s it? 10) Do
you like the NIH as a model for the NIE? Have you any
suggestions for NIE structure and function? Please send
any responses (with your name, title, address, phone, fax,
BITNET, field and specialty within field, and an indication
of whether you remarks may be regarded to be on or off
the record regarding subsequent quotation) to Steve Hubbell, The Committee for the NIE, 730-1 1th St. NW, Washington, DC 20001-4521.

The Mycorrhiza Network Asia, located in
New Delhi, is being funded by the International Development Research Centre (IDRC) and coordinated by the Tata
Energy Research Institute (TERI). The main objective of
the Network is to strengthen research, encourage cooperation, promote exchange of information and germplasm,
and facilitate transfer of technology to the field through
the establishment of a mycorrhiza research network.
Within the Network, a Mycorrhiza lnformation Center
(MIC) has been set up with the specific objective of establishing an information network in the region to make
available to researchers the growing literature on mycorrhiza, as well as to facilitate information sharing among
the members. Various activities of the MIC include collection and organization of resources on mycorrhiza and
information dissemination through computerized databases, services, and generation of relevant information
products such as directories, bibliographies and a quarterly newsletter, Mycorrhiza News, available from: Mycorrhiza lnformation Centre, Tata Energy Research Institute,
102 Jor Bagh, New Delhi 110 003, India. Annual subscription is free of charge to developing countries or
US$40 (by airmail) to other countries.

-

CD-ROM Databases with Abstracts from
ISI. The Institute for Scientific lnformation will release
the Biomedical Engineering Citation Index and the Materials Science Citation Index in CD-ROM formats for IBM
(and compatible) or NEC 9800 Series microcomputers in
June 1992 and for Macintosh microcomputers in the fall
of 1992. Both of these databases include abstracts and
draw upon thousands of journals. For further information,
contact IS1 in the US and Canada at (800) 336-4474 or,
elsewhere, call (215) 386-0100, extension 1483.

Portland Meeting:T-shirts!
I
I
I Order MSA T-shirts for the Portland meet- I
1 ing now! Cost will be about $12.00 to be
1
I paid later, but please reserve now so you
1

won't be left out.

I
I I would like to reserve the
1
I

I

following

T-shirts,

I
I
I
I
I

I

O to be paid for at Portland, or
0 to be sent to me for a $1.00 handling
-

I
charge per shirt.
I
ISmall Your Name and Address:
I
IMedium
I
I - Large
I
IX-Large
I
1Total # ordered

I
I

Your signature:

' Send your reservation(s)to:
I
I
I

Dept. of Botany & Plant Pathology

I
I

Oregon State University
Corvallis, OR 97221-2902

Jeff Stone.

I
I
I
I
I
I

I.S.A. Grants for Shade Tree Research.
In each years since 1975, the Research Trust of the International Society of Arboriculture has awarded a number
of grants to encourage scientific research on shade trees.
Horticulturists, plant pathologists, entomologists, soil
specialists, and others are invited to submit brief outlines
of a proposed project. The grants, for a total of $1500, are
intended to assist in the purchase of equipment, technical
or student help, etc.; no administrative overhead is
allowed, nor is it intended that such grants would support
the entire cost of any research project. Write Dr. Francis
W. Holmes, Director of Shade Tree Laboratories, University of Massachusetts, Amherst, MA 01003, for further
information and application deadlines.

Interested in Science Policy Issues?
The American Association for the Advancement of Science
(AAAS), in collaboration with the Carnegie Committee on
Science, Technology and Government, is assembling a
database of individuals in science, technology, and public
policy in the US. The database will be used to publicize
and to distribute reports and publications, to develop invitation lists for conferences and workshops, etc. The target
audience includes individuals in government, universities,
private sector, media, and other organizationswho are
interested in general science and technology policy issues.
Contact Elizabeth Broughman, Directorate for Science and
Policy Programs, AAAS, 1333 H Street NW, Washington,
DC 20005, or at 202-326-6600 or fax 202-289-4950 for a
copy of their very brief (one page) questionnaire.

Nomenclatural & Taxonomic Affairs
and News from Systematics Collections
The International Commission on the Taxonomy
of Fungi plans to establish additional subcommissions
within its structure to facilitate integrated systematic work
on taxonomically different genera of economically important fungi. The subcommission on Aspergillus and Penicillium established in 1986 (and now a Commission within the International Union of Microbiological Sciences),
and the subcommission on Trichoderma estalished in
1989 have already made valuable contributions with
regard to improving the taxonomy of the genera concerned. The establishment of two new subcomissions, on
dermatophytes and on teleomorph-anamorph connections, i s now being proposed. Mycologists with particular
interests on these two subjects and who are prepared to
participate in col laboratrive systematics projects should
contact Dr. 0. Constantinescu, Secretary ICTF, Botanical
Museum, Uppsala University, PO Box 541, S-751 21
Uppsala, Sweden; fax +46 18-508702 or 18-554369) to
indicate their current research interests and approaches.
Suggestions of mycologists to be contacted are welcomed.

The Friends of the Farlow supports a fellowship for
short-term study at the Farlow Herbarium, Harvard University, for students enrolled in graduate degree programs
in cryptogamic botany and related areas. Fellowships are
designed completely to cover travel, living and research
expenses for a few days or weeks at Harvard. Awards are
made throughout the calendar year, so application may be
made at any time, but at least three months before a
desired visit. Application early in the year i s encouraged.
Students interested in a Friends of the Farlow graduate
fellowship should submit a letter of application describing
their proposed work at the Farlow and its relation to their
current work and/or professional goals. An estimate of
expenses and the duration and timing of a visit should be
included. Transcripts and letters of reference are not
required during initial application but may be requested at
a later date.
Please submit applications to: Friends of the Farlow Fellowship, Farlow Reference Library & Herbarium, Harvard
University, 20 Divinity Avenue, Cambridge, MA 02138.

New York Botanical Garden. Due to improved security arrangements, the Herbarium i s less accessible during
off-hours than previously. Scientists planning to use these
facilities should plan to arrive during normal working
hours (9 AM - 5 PM, Monday - Friday) to be registered
and oriented. In some cases, a pass for off-hours access
may be issued. The Herbarium is closed on weekends
and on state and national holidays. The Library is open to
visitors from 1-5, Tuesday - Thursay and from 12-4 on
Friday and Saturday. To insure that your arrival is properly
handled, please advise the Herbarium Director's office of
your plans to visit as far in advance as possible. Telephone: 212-220-8626 (phanerogamic), -8622 or -8623
(cryptogamic), or fax 212-220-6504.

Mqjor Culture Collection Catalogs on a Single
CD-ROM Disk. The complete catalogs of the American
Type Culture Collection (ATCC; a11 of the diverse ATCC
catalogs are included on this disk), Institute for Fermentation (Osaka; IFO), and Japan Collection of Microorganisms (JCM)are now available on a a CD disk entitled CDSTRAINS from Hitachi Software EngineeringAmerica,
Ltd.; the disk if for use on IBM PC?ATor fully compatible
computers with a color monitor and Hitachi CD-ROM
drive. CD-STRAINS may be ordered by phone at 1-800624-6176 or by sending a purchase order to the company
at 2000 Sierra Point Parkway MS:580 (Attn: Theresa Miller), Brisbane, CA 94005.

The USDA-ARS Collection of Entornopathogenic
Fungal Cultures (ARSEF) has revised and expanded
its catalog. The new version will be available for distribution as soon as it is printed. The collection now comprises
more than 3300 strains of fungi pathogenic to insects,
mites, spiders, nematodes and other invertebrates. More
than 250 fungal taxa (primarily Hyphomycetes and EntoOmophthorales) are included in this collection. The catalog will be issued in hard copy form, but there are plans to
issue it in word processing formats for Macintosh and
DOS computers. Contact Rich Humber to reserve a copy
of this catalog, and please specify whether you want the
printed document or specify one of the computer formats.

Dr. Jorge E. Wright has donated his mycological library to
the CONICET (Argentine National Research Council).
This collection is now housed at the DepP de Ciencias
Biol6gicas, Facultad de Ciencias Exactas y Naturales, University of Buenos Aires. Additional contributions to this
collection are welcomed.

Most of the Harold W. Keller Myxomycete Collection is
now deposited at the Botanical Museum (GB), University
of Gothenburg, Sweden.

1

John F. Tuite (7July 1991)

D. Jean Lodge seeks volunteers to write keys for various
genera and families of basidiomycetes forthe NY Botanical
Garden Flora of the Greater Antilles. Some of these projects would be suitable for MS or PhD research programs.
A new mycological laboratory with facilities for culturing
fungi is being established by the USDA Forest Service,
Forest Products Laboratorty, Center for Forest Mycology
near the Luquillo Experimental Forest in Puerto Rico.
Mycologists visiting this Caribbean island are encouraged
to contact Dr. D. Jean Lodge.

Dr. Tuite was a member of the Department of
Botany and Plant Pathology, Purdue University.

William Bridge Cooke (30December 1991
Dr. Cooke, long a microbiologist serving with the
United States Public Health Service, was a very
active and enthusiastic member of the MSA even
after his retirement. He was in charge of the
MSA's annual foray for many years, and his
enthusiastic role in this annual event will be
much missed. A biography i s in preparation for
Mycologia.

prom mnllatea mycologcm socletles
You're On Your Own Eating Mushrooms
You Pick Says US Court.'

'

Some years ago now, Wil helm Winter and Cynthia
Sheng picked some mushrooms in a field and matched
them with photos and drawings in the Encyclopedia of
Mushrooms by Colin Dickinson and John Lucas. They
identified the mushrooms as Agaricus augustus and ate
them. Unfortunately, the misidentifed mushroom was
Amanita phalloides. Both became ill and eventually
passed into a coma. They were hospitalized and
received liver transplants. When they recovered they
sued the US publisher of the book, GP Putnam's Sons,
who had bought the rights to the book for distribution
in North America.
The 9th
Circuit
of
decided
for the publisher. It sustained the opinion of an ealier
judge who ruled that a guidebook for an inherantly
dangerous activity cannot be treated legally like a dangerous product, whose manufacturer can be sued
whenever a defect causes harm. The appeals court said
that a publisher has no duty to investigate the accuracy
of the contents of the books it publishes.
A decision for the couple would have put publishers
of guidebooks in a serious bind. ~ oonly
t would they
have to employ expem to determine the accuracy of
their manuscripts, they would also have had to guard
against misapplication of the book in the hands of every
potential buyer. In future years what might be carefully
verified as 'scientific facts' are often disproved or, at
least, reinterpreted in the light of new knowledge.
What then? The lives of publishers would have
become impossible.

Deaths of MSA Members

...

So the onus remains on the user to be careful in using
field guides. Don't rely on good pictures alone, read
the descriptions and compare them with the mushrooms.
From 'Mycophile', Newsletter of the Vancouver Mycological
Society, via %tush Rumors', Newsletter of the Oregon
Mycological Society, whose editor added: "Most authors caution readers, stating that identificationof mushrooms is often
diffitult, especially from written material. I would certainly
encourage everyone to be extremely careful of new species.
Take all the notes, gather more than one mushroom, then consuit an expert! And don't be surprised if they tell you they
don't know what it is!!"

Splitters/Lumpers
Re: your mmment on Sam the Spliner who
in his pocket

his scope

- I'd like to clarify the characterization.

I call myself a mugwumper (one who sits on the
fence with his head on one side of the fence and his
wumP on the other) and a conce~tualisqone who
believes we should teach in broad sweeps - via poroids, clavariae-like, tooth-like, jelly-like, gill-like, et cetera. Too many people do not learn concepts!!! The
microscope is a motivator; it helps YOU to appreciate
the exhilarating cellular structure, cystidia, sphaerOcYa. when You appreciate
it is ---.
Gary, Mildred Noble, RodTulloss, Gilbemon and I
dance to the LumPers Mambo one day, the Splitters Jig
another time - heady dancing!!!
Sam Ristich
Excerpts from a letter sent to the Montshire Mycology

Club. Sam Ristich is an an avid amateur mycologist, now
retired from the BoyceThompson Institute in Ithaca, NY.

August 4-7,1992: The Holomorph Conference: A
Consideration of Mitotic, Meiotic, and Pleomorphic
Speciation in Fungi will be held in Newport, Oregon.

UPCOMING EVENTS
ATCC Laboratory Workshops for 1992.
For complete information contact: ATCC Workshops,
12301 Parklawn Dr., Rockville, MD 20852. Phone: 301
231-5566; fax: 301-770-1805.
Radiation Safety Seminar. 14 September.
Fermentation Microbiology. 4-7 August and 11-14 August.
Advanced Recombinant DNA. 24-28 August
Diagnostic Virology. 1-4 September.

-

Workshops in Medical Mycology.
Threeday workshops are presented periodically at the
Bureau of Laboratories of the Texas Dept of Health, in Austin. Contact: Jim Harris, 512-458-7566.

July 21 -25 1992: Science innovation '92: New Techniques and Instruments in Biomedical Research.
San Francisco, CA. Sponsored by Science magazine and
AAAS. This meeting is intended to unite innova- tors and
end-users of problem-solvingtechniques and instruments at
the forefront of biomedical research. Specific techniques
and applica- tions to be covered in workshops include the
following: basic and clini- cal immunology, biomedical
imaging, brain research, chemical and structural NMR, crop
production, DNA amplification, DNA forensics, DNA
sequencing, drug targeting/delivery/tracing, field flow
fractionation fluorescent in-situ hybridization (FISH),
high-speed liquid chromatographj., information analysis,
mass spectrometry, microscopy, noisotopic detection, gene
mapping, optical trapping (laser tweezers), preparative and
analytical electro- phoresis, protein structure determination,
and supercompu- ters in research. For more information,
contact AAAS Meetings Office, 1333 H Street NW,
Washington, DC 20005. Phone 202-326-6450; fax
202-289-4021.

July 26 - August 1, 1992: Workshops/ElderhosteI Programs. 1. Rocky Mountain Mushrooms. This handson course will concentrate on the collecting, identification
and natural history of Tocky Mountain mushrooms and other fungi. Daily class sessions will be supplemented with
coor slides and field trips. By week's end, participantswill
have acquired the skills to identify many common North
American mushrooms, including some prized for their culinary value. Equivalent of two courses. Leader: Dr. Kenneth E. Conway, Oklahoma State University. 2. Outdoor
Photography. Photography of scenery, wildlife and plants
of southern Colorado is the focus of this course which will
concentrate on 35mm photography. Darkroom facilities for
both black & white and Ektachrome processing are avialable. Leader: Dr. Jack Taylor, Phillips University.
Both Elderhostel programs can be taken together and will be
offered 26 July to 1 August 1992. Contact: Dr. Jeff Burkhart,
Dept. of Biology, 100 South University Ave., Phillips University, Enid, O K 73701-6439.

August 1-2, 1992: Smoky Mountain Field School "Mushroom Identification" course wll be held in the Great
Smoky Montains National Park, Tennessee. Contact:
Andrew Methven (217) 581-6241 or the University of Tennessee's Non-Credit Program (800) 284-8885.

Topics to be considered are: Integration of mitotic and
meiotic fungi; morphological and molecular studies; the
conse-quences of abandoning the Deuteromycetes; how
mitotic, meiotic, and pleomorphic species might be classified together; asexual potential for evolution; and nomenclature and molecules. The conference is being organized
by Don R. Reynolds, Natural History Museum, Los Angeles,
CA 90007 and John W. Taylor, Dept. of Plant Biology,
University of California, Berkeley 94720, and is supported
by the National Science Foundation. Contact: Don
Reynolds (213-744-3379 or fax 213-746-2999).
[NB: If you cannot attend this conference but will be
attending the annual meeting in Portland, there will be a
session on Sunday morning in which this conference's
conclusions will be recapped.]

August 9-1 1,1992: The Association of Systematics Collections will hold its 1992 Annual Meeting in conjunction
with the AlBS in Honolulu, Hawaii. Featured events will be
a workshop on 'Data Sharing and Database Ethics,' an informational session on 'Systematics Agenda 2000' (the effort to
determine research needs and priorities in systematics), and
discussion sessions about the role of vice presidents of
research at natural history institutions and about NSF programs. Contact: ASC at (202) 347-2850 for program information and AIBS, (202) 628-1500, for hotel information.

August 9-1 3, 1992: The American institute of Biological
Sciences will hold its 43rd Annual Meeting of Scientific
Societies at the Sheraton Waikiki in Honolulu, Hawaii. This
international meeting will bring together the Botanical,
Ecological, and Phycological Societies of America, the
Australian Systematic Botanical Society, Botanical Society
of Japan, and eleven other scientific societies for five days of
symposia, paper and poster sessions, workshops, special
lectures, and banquets. Fifty field trips are planned, including trips to Japan as well as the other Hawaiin Islands.
This year's meeting theme is 'Voyager," highlighting the
many problems created by bringing alien cultures and
organisms into contact with one another. Sessions will be
presented in the Ecological Biogeography of the Pacific
Islands, the Effects of Global Climate Change on Plants and
Forests, a symposium on Islands, Plants, and Polynesians, a
2day symposium on Pyrethrum flowers, and Avian Evolution in the Pacific Thomas E. Lovejoy, AlPB President and
Assistant Secretary for External Affairs of the Smithsonian
Institution will lead a presidential symposium. AlBS i s also
sponsoring a session for minorities in biology, this year
geared toward Pacific Islanders.
For more information or to receive a registration brochure,
call the AlBS Meetings Department at 202-628-1500 or
800-992-2427.

August 16-21,1992: The 25th Annual Meeting of the Society
for Invertebrate Pathology will be held in Heidelberg,
Germany. The scientific program will consist of organized
symposia of invited papers, sessions of contributed papers,
posters, and workshops. Symposia are being organized on
the following topics: Bacillus sphaericus; microbial control
of scarab beetles; Serratia infections in insects; advances in
formulation and application technology for microbial pesticides; genetic engineering of microbials; locust pathogens;
standardization and qua1ity control of Bacillus thuringiensis

and other microbial pesticides; immunology of invertebrates; entomopathogenic nematodes, marine invertebrate
pathology; Bacillus thuringiensis: receptors and specificity;
mechanisms of infection by entomopathogenic fungi: recognition, attachment, penetration, and postpene-tration
responses; mode of action of insect pathogens in the midgut bee pathogens; and microbial control of vectors. Registration and payment of fees i s due before 30 June. Contact: SIP Congress Secretariat, KABS, Kreisverwaltung Ludwigshafen, Europaplatz 5, PO Box 210 780, D-6700
Ludwigshafe, Germany.

October 25-27, 1992: A symposium, Ecological Interactions and Biological Control, will be held at the
Radisson Metrodome in Minneapolis, MN. The intent is to
investi-gate the interrelations between ecological theory and
the implementation of biological control; to exchange information among biological control practitioners in entomology, plant pathology, and weed science; and to provide a
forum for discussion. The deadline for submission of papers
i s past, but late registration should be a possibility. Contact:
Nancy Harvey at 800-367-5365 or 612-625-8215 or by fax
at 612-625-2207.

October 26-31, 1992: A training course in Mushroom
Cultivation Methodology will be given in the Mushroom
Laboratory at the Dept. of Plant Pathology, University of
Agriculture, Faisalabad, Pakistan. For information about
this or future repetitions of this course, contact: Sultan
Mahmood Khan.
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3 Public transportation in Portland on the TRI-MET

5 system is relatively convenient and easy to obtain.

?; The basic fare is $0.90 per zone (exact change is

required unless you have passes or tickets purchased
at the TRI-MET offices or various local outlets). The 2
;c
fare for senior citizens and those with disabilities is
;?
Z $0.40 per zone. Buses operate between5:30 AM and :?
9 PM, although some routes are served until 12:30
5
AM. Shelters at bus stops have maps showing routes,
schedules, and times of operation.
,:;
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?; There is a large (300 block) area downtown, the Fare-

;$

1
.

5;:The
less Square, in which the use of the busses is free.
2;-.
Fareless zone includes Old Town and several
,<

major shopping areas; it i s bounded by Interstate 405 :<
on the west and south, by the Willamette River on the
$? east, and Hoyt Street on the north).
,:;

ti

?;
,::
i?In addition to buses, there is a 15-mile MAX Light Rail
s;
?; System running east from downtown and passing the
Convention Center and Lloyd Center. MAX fares are
the same as for buses; trains run every 15 minutes dur- ::,
#>:

$

z,

3
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3

;;ing the day and every half hour at night (to midnight).

$ Taxis may not respond to being hailed on the street. if:
$; The usual procedure is to call one of the several com- :<
.3

For Longer Range Planning:
1993 (March). An international workshop on higher fungi is
being planned, tentatively to ococur in late March 1993, at
the Nahuel Huapi National Park, San Carlos de Bariloche,
Argentina. Contact Jorge Wright

p panies or to catch a cab at one of the stands in front of

>?:; the major hotels.

is almost impossible to find during the day anywhere
1 in the downtown area, but parking lots are liberally
sprinkled throughout the city.
I

Q

1 Airport buses run between the Portland lnternational

1994 (March 13-18): The 12th Congress of the lnterational
Socity for Human and Animal Mycology. Adelaide
Convention Centre, Adelaide, Australia). Contact: Congress
of the lnternational Society for Human and Animal
Mycology, 80 Brougham Place, North Adelaide 5006, South
Australia.

1994 (dates unannounced): lnternational Union of
Microbiological Societies, Bacteriology and Applied
Microbiology Division. Congress i s planned for Prague,
Czechoslovakia.
1996 (August): lnternational Union of Microbiological
Societies, Bacteriology and Applied Microbiology Division.
Three back-to-back congresses are planned for Jerusalem,
Israel: Virology (12-16 August), Bacteriology (19-23
August), and Mycology (19-23 August).

..I

b
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: If you are driving yourself, note that on-street parking ,c

1993 (August 8-13). 9th lnternational Congress of
Virology. Glasgow, Scotland. Contact: Registration
Secretariat ICV 93, CEP Sconsultants Ltd., 26-28
Albany Street, Edinburgh EH1 3QH, Scotland, UK.

1994 Uune 26-July 1): 7th lnternational Symposium on
Genetics of Industrial Microorganisms (GIM-94) will be
held in Montreal, Quebec. Contact: Claude Vezina.

if:

Airport and most major downtown motels with depar-

: tures every half hour. The one-way fare is $5.00

; ( $ I.OO for children 6-1 2). The public TRI-MET bus
I

system also serves the airport.

.
a In the event of any emergency, dial 91 1 .
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Dear Mycological Society of American members,
The first issue of the Mycological Society of America
Newsletter was published in November, 1950, and since
that time has been circulated two times per year. Leland
Shanor, editor of that first issue, observed that "We are
widely scattered, and this medium may be helpful in
enabling us to keep in better contact and to know what
other members are doing." The newsletter has successfully communicated activities of our society and members
for over forty years. With volume 43, the newsletter will
consist of four issues, facilitating the timeliness of communications and increasing connections of our 'scattered'
membership. Also with the volume 43 of the newsletter,
we welcome the new design which editor Richard
Humber has developed, aimed at increasing content and
concomitantly controlling production costs.
The program of the joint Mycological Society of
America and American Phytopathological Society meeting
in Portland, Oregon, is an exciting one; and Gerald Bills,
as MSA program chair, has done an outstanding job integrating our program with that of APS. APS, in turn, has
actively planned their program with MSA in mind, as
reflected in the numerous symposia with mycological .
themes. Significantly, we will be able to present at least
seven Mentor Travel Awards to students as a way to
defray some of their expenses to this meeting. I would
like to express appreciation to those who have contributed
to this fund and to remind others that contributions can
still be made by sending a check made out to 'The Mycological Society of America' to Henry Aldrich, chair of the
Mentor Committee. The list of well-qualified student
applicants far exceeds the number of awards available for
distribution so far.
As I indicated in my initial letter to the society, members do not have to wait to be asked for input of their
ideas into society activities. There are numerous society
concerns where insights from members are critically
important. For example:

(1 1 We are trying to increase the role of MSA in national decision-making bodies, particularly those that are
developing long-term goals. Elwin Stewart is communicating vital mycological concerns to a committeeplanning agendas for land-grant institutions. I am working
with the Botanical Society of America on their 'White
Paper Report' which will include considerations of fungi;
Mike Allen is serving as MSA liaison to the committee on
the National Institutes for the Environment, and Joe
Ammirati is the society liaison on Biodiversity as well as

representative to the Agenda 2000 committee planning
systematic priorities. Amy Rossman and Mike Coffey have
represented mycology at National Research Council
meetings on Ecology and Agriculture. Thus, input as to
what initiatives in mycology are needed in the future
should be transmitted to society representatives.
(2) We are also concerned with the accessibility of
materials for proper and exciting exposure of students to
fungi at all levels of instruction. Fungi 'sell themselves' to
students; but for this to happen, fungi and fungal examples
of biological processes must be included in a wide range
of biology courses. John Clausz, chair of the teaching
committee, is collecting laboratory exercises and experiments used successfully, no matter the educational level
targeted. When this effort is complete, the collection will
be produced as a book. All members are invited to share
their experiences and to contribute to this effort.

(3) We are also concerned with the placement of mycologists in mycology positions. Andrew Methven, chair of
the placement committee, will be serving as a 'clearinghouse' for jobs. Thus, if you know about positions for
mycologists, communicate these to Andrew. If you are
looking for a position, send Andrew your curriculum
vitae.
(4) Programs of the endowment committee are our
investments in the future of mycology. George CarrolI,
chair of the endowment committee, is actively developing
new initiatives to be sponsored by the endowment committee. With the 5th International Mycological Contress
only two years away, an immediate goal is to endow
travel awards on a permanent basis so that we can support
student travel to this important meeting. Other continuing
endowment projects will be discussed at the upcoming
meeting.

(5) Members will also be given an opportunity to
discuss society publications during this year's meeting.
Please come with ideas of how we as a society can best
communicate our science through publications.
Fee free to contact me or any other society
representative with your ideas and suggestions. I am
looking forward to seeing our members at the Portland
meeting this August.

President, MSA

Andrew Methven (Botany Dept., Eastern Illinois University) i s chairing the MSA Committee on Placement from
1991 through 1994. Employers of individuals knowing of
job opportuniies in mycology or related fields for students
with a BS, MS or PhD should send Andy announcements
and listings. In addition, students seeking employment
should send Andy a current Curriculum Vitae and brief
statement of their research interests and career plans.
Andy plans to use the information he receives as a 'clearing house' for credentials and jobs. Andy welcomes
suggestions on how to maximize the prospects of linking
employers and potential employees.

IS something missing??
Yes, it is. Abridged minutes of
the 1991 meetings of the MSA
Council and reports of MSA committees and representatives appeared
in Volume 42(2) of the MSA Newsletter (and should have arrived in your
mailbox by the time you read this).
Full copies of these minutes and
reports are available for the asking
from the MSA Secretary,

Tim Baroni would like to remind the MSA membership
that the Society i s pleased to accept donations to the
Alexander H. and Helen V. Smith Research Fund.
You are urged to sent contributions to the Treasurer
of the Society.

Bentivenga, Stephen - Division of Plant and Soil Science, 401
Brooks Hall, PO Box 6057, West Virginia University, Morgan(304) 293-3911. [EP]
town, WV 26506-6057.

=:

This section provides corrected directoryinformation for members who are new or reinstated or whose directory information
changed since the 1992 MSA Directory was printed.
Amgen, Inc. -Thousand

Oaks, CA 91320-1789

-

Amycel, Inc.
553 Mission Vineyard Rd., P.O. Box 1260, San
Juan Batista, CA 95045.
Achar, Premila, N.
Dept. of Botany, Bag XI, University of
Transkei, Umtata, Transkei, Union of South Africa.
8:0471210542.

-

-

Barron, George L.
Dept of Envrionmental Biology, Ontario
Agricultural College, University of Guelph, Guelph, Ont N2G
2W1.

-

Batra, 1. R.
Rrn. 252, Bldg. 011A, USDA-ARS Microbiology &
Plant Pathology Lab., BARC-West, Beltsville, MD.
(301)
504-5443; fax: 301-504-5435. [EP, MTI
Bayrnan, Paul- Dept of Cell & Molecular Biology, Tulane University, New Orleans, LA 701 18. [CG]

=:

-

Behan, James W.
83 Hunters Lane, Sparta, NJ07871.
(201) 729-9103. [PB]

*:

-

Bhatt, R. P.
Dept. of Biology, ~~~~l~~~
Lab, VPI and SU,
Blacksburg, VA 24061. a:(703) 231-5165. [EP, MT]

-

Brownbridge, Michael Entomology Research, 655B Spear St.,
University of Vermont, S. ~ u r l i n ~ t i VT
n , 05403.
(802)
658-4453; fax: (802) 658-7710.

*:

Bryan, Ron - Dept. of Botany, 305 Porter Hall, Ohio University, Athens, O H 45701-2979. a:(614) 593-1 125. [EP]

-

Butchall, James Molecular Genetics & Microbiology Division, Burroughs Wellcome Co., 3030 Cornwallis Rd.,
Research Triangle Park, NC 27709.
Carbone, lgnazio - 178 Gloucester Grove, Toronto, Ontario
M6E 2E9, Canada.

-

Chang, Yun C.
Dept of Genetics, University of Georgia, Athens, GA 30602. a: (404) 542-9361. [EP, MT, PB, CG]

-

Chen, Chee-Jen PO Box 246, Food Industry Res. & Dev. Institute, Culture Collection & Research Center, Hsinchu, Taiwan
0352231916. [MT]
30099, Republic of China.

*:

Cimerman, Aleksa - Kemijski lnstitut "Boris Kidric", Ljubljana
Hajrihova 19,61000, Slovenia. 9: 0610263-061. [MT, PB]
Cohen, Arthur

L. - *:(509) 332-5723.

Comtots, Paul -Geography Dept., CP 6128, Univ. Montreal,
Montreal, PQ H3C 374, Canada.

-a: (601) 2664930.
Monica L C. -2475 Club Meridian Drive B9, Oke-

Currey, Kenneth J.

Czymmek,
rnos, MI 48864. a: (517) 349-6463. [CGI

-

-

Olson, Linda K. M.
473 Woodlawn Ave, St. Paul, MN 55 105.
(612) 736-3586. [EP, PB, M I

=:

-

Paterson, Robert A.
Biology Dept., Virginia Technical Institute & State University, Blacksburg, VA 24061-0794.

-

Perry, Thelma J.
PO Box 5500, Shreveport Hwy., Southern
Forest Exp. Station, Pineville, LA 71360. [EPI

Dixon, Dennis M.
Division of Microbiology & Infectious Diseases, NIAIDINIH, 6003 Executive Blvd, Rrn 3A34, Bethesda,
MD 20892, [EP, MT]

Polishook, Jon-a: (908) 594-3153.

Enjalbert, Frangoise-Lab. Botanique, Phytoche. Mycologie,
Fac. Pharrnacie, Ave. Charles Flahault, Montpellier, CEDEX 01
34060, France. a: 67635557.

Saloniemi, Irma Dept of Biology, University of Oregon,
Eugene, OR 97403. a:(503) 346-9797. [EPI

-

Estrada Torres, Arturo
Apdo. Postal 26-393, Mexico, D.F.
02860, Mexico. a: 5-527-8179.

-

Fallah-Moghaddam, Payam
Dept of Plant Pathology, N-519
Turner Hall, University of Illinois, Urbana, IL 61801. a: (217)
328-2814. [MT]

-

Fernandez, Fernando A.
Dept. of Plant Pathology, University
of Georgia, Athens, GA 30602. [ M i l

-

-

Seifert, Keith A. -CLBRR
Mycology Group, Central Exp.
Farm, Agriculture Canada, Research Branch, Ottawa, Ont.
K1A OC6, Canada. a: (613) 996-1665. [EP, MTI
Shearer, Judy F.
5013.

- 1103 National St.,

Vicksburg, MS 39180-

-

Shinohara, Mari 1. 322 lllick Hall, SUNY-ESF, Syracuse, NY
13210. a: (315) 470-6936.

-

-

Sinden, James W.
240 Fisher Road, Saxonburg, PA 16056.
[EPI
Thorn, Greg 2850 Cedarwood Dr. #1406, Ottawa, Ont. K1V
8Y4, Canada. [ M I

-

Tooley, Paul W.
USDA-ARS, Ft. Detrick, Bldg. 1301, Frederick, MD 21702. a: (301 619-2632.

-

Fraedrich, Stephen PO Box 70, USDA Forest Service, Olustee, FL 32072. a: (904) 752-0331. [EP, MT]
Gardes, Monique
Dept of Plant Pathology, University of California, Berkeley, CA 94720.
Garrett, Matthew
Department of Botany, Arizona State University, Tempe AZ 85287-1601.

-

Gilbert, Gregory, S.
Unit 0948, Srnithsonian Tropical
Research Institute, APO AA 34002-0948, Balboa, Republic of
Panama. [EP]
Hepperly, Paul R.
558 Las Caiseas, Mayaguez, Puerto Rico
00680. [EP]

-

-

Ho, lwan 3200 SW JeffersonWay, Forestry Sciences Lab.,
Corvallis, OR 97331.
Kernpton, Phyllis, E.
85205-6935. [MT]

- 381 1 E.

University Dr. #94, Mesa,

- Dept. of Blology, Virginia Tech.,

Kuehnel, Laurel A.
sburg, VA 24061.
Largent, David

Ross, Ian K. -a: (805) 893-4724; fax: (807) 893-2784.

*:(703) 23 1-5 165.

AZ

Black-

[EP, MT]

-correct ZIP code i s 95221.

Lemke, Paul A - Dept of Botany and Microbiology, Auburn
University, Auburn, AL 36849.

- 143 Strong Ave.,

Liu, Yajuan
474-1649.

-

-

Trudell. Steve

-a: (206). 721-0552. -fMT..EPl.

Ullrich, Robert C. -fax:

(802) 656-2914.

Walker, Glenn R. - Dept. of Botany KB-15, University of Washington, Seattle, WA 98195. a: (206) 685-2428.
Worrall, James J.

-'6: (315) 470-6840.
-

Zhuang, Wen-Ying Mycotaxon, Ltd., P. B. Box 2714, Beijing
Y 100080, People's Rep. of China.

-

Wu, Chi-Guang Soil Microbiology Lab., Agr. Chern. Dept.,
Taiwan Agricultural Research Institute, Chung-Cheng Rs 189,
Wu-feng Taichung, Taiwan, Republic of China. [MT]
Wu, Mei-Lee -#1, Ai-Kuo West Rd., Taipei Municipal Teachers' College, Taipei, Taiwan 11203, Republic of China. a:
02-8350651. ICG. MT1

Syracuse, NY 13210. a: (315)

-

Manoharachary, Prof. C.
Dept of Botany, Osrnania University, Hyderabad, Andhra Pradesh 500 007, India.
McCallum, Brent - Dept. of Plant Pathology, Borlaug Hall, University of Minnesota, St. Paul, MN 55108. a: (612) 6257789. [PB, CG]

-

Meier, Rose, A.
National Zoological Park, Conservation
Research Center, Front Royal, VA 22630. [CG]
Millar, Kelly -400 Webb Dr. #1105, Mississauga, Ont L5B
327. a: (416) 3364576. [MTI

- a: (708) 252-3395.
Munkvold, Gary - Dept. of Plant Pathology, University of Cal-

Miller, R. Michael

ifornia, Davis, CA 95616. a: (916) 752-8638. [EP, MT]
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:$ Are you planning to be driving in Portland?
$

:$The city's general speed limit i s 25 mph, 20 mph in
..I

$:

P

$:
$:

5

;fnbusiness district and school zones, and 35 mph on
P
5 major thoroughfares and express boulevards unless
$ posted otherwise.
4
3
Note that most of downtown i s laid out in grids of
p
alternatin one-way streets. Right turns on red are per- $:
rnitted un ess posted. Left turns into one-way streets
;::are permitted after coming to a full stop and yielding $:
$:
;ft to oncoming traffic that has the green light.
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Last July, Page J. Karling (JohnKarling's wife) sent the following note to the MSA: IDr. Karling recently moved into a
nursing home, there to remain as long as his long life endures.
He will be 94 next week and suffers from all the ills mankind is
heir to - diabetes, congestive heart failure, senile dementia. It
will not be too afar in the future that Iwill write to tell you of his
death." [The MSA has received no information since this letter
about Dr. Karling's status.]
The Czechoslovak Scientific Society for Mycology has thanked
the Officers and Council of the MSA for their gift of a full set of
Mycologia to the Museum of Natural History, Bratislava.

Gerald Bills was promoted on 1 May 1992 to Research Fellow
in Microbiology at Merck Sharp & Dohme Research Laboratories.

Kenneth E. Conway received a plaque from the Southern Division of the American Phytopathological Society at their annual
meeting in February 1992 at Lexington, KY, for his three years of
service as a Councilor.
Larry F. Grand became Interim Head of the Dept. of Plant
Pathology at North Carolina State University on 1 September
1991.
Andrew S. Methvenwas promoted to Associate Professor of
Botany at Eastern Illinois University on 1 September 1991.

Rod TU~~OSS
and his wife celebrated the first birthday of their
adopted daughter, Sarah.

Florence Nishida recently married Gordon Hendler.
Unfortunately, several interesting mycological meetings have
come and gone without any MSA Newsletter publicity. It may
be possible to obtain conference abstracts and/or proceedings by
contacting the organizers.
William Elsik leda short course on fungal palynomorphs on
26-28 February 1992 for the American Association of Stratigraphic Palynologists in Houston, TX.
Giovanni Pacioni and Luigi Marra hosted an international conference on many wide-ranging topics dealing with truffles at
the UniversitA degli Studi in LSAquila,Italy, from 5-8 March
1992. Conference proceedings may be available through Dr.
Pacioni.
The Genetics & Cellular Biology of Basidiomycetes 11, organized by Paul Horgen and Jim Anderson, was held at the University of Toronto, Erindale Campus, on 13-16 May 1992.

J. Harris (512-458-7566 or fax 512458-7294) led a workshop
in "Environmental Mycology" at the ASM meeting in New
Orleans, LA, on 25-26 May 1992.
The 8th Biennial Workshop on the Smut Fungi was held on 68 June 1992 at the University of Georgia (Athens, GA)
included presentations on current research and new techniques. Contact: David D. Pope (404-542-2571).
Andrew Methven led a workshop on "Fungi of the Sierra
Nevada" at the San Francisco State University Sierra Nevada
Field Camp on 7-12 June 1992.
Dr. R. Scott Cameron (Texas Forest Service, PO Box 310, Lufkin, TX 75902) organized the National Oak Wilt Symposium
that was held 22-25 June 1992 in Austin, TX.

Machiele Noordeloos became the Curator of Agarics in the
Dept of Mycology at the Rijksherbarium (Leiden, Netherlands)
on 1 July 1991.

Michael G. Rinaldi was elected the General Secretary of the
International Society for Human and Animal Mycology (ISHAM)
at the recent 11th ISHAM Congress in Montreal. He will serve
in this post from1 991 until June1994.
Martha K. Roane became a member of Omicron Delta Kappa, a
national honorary service group, and was elected a Fellow of the
Virginia Academy of Sciences in May 1991.

Ira F. Salkin received the Billy Cooper Memorial Meridian
Diagnostics awards for outstanding achievement in clinical
mycology at the annual meeting of the Medical Mycology Society of the Americas in May 1991.
Rodham E. TU~~OSS
was elected a Bell Laboratories Fellow in
March 1991.

JorgeE. Wright, in recognition of his turning 70 years of age,
was the dedicatee of the 23rd Tornadas Argentinas de Bot6nica
held in San Carlos de Bariloche (Rio Negro, Argentina) during
September 1991.

David Bermudes moved from the University of Wisconsin to
the Infectious Diseases Section of the Yale University School of
Medicine in New Haven, CT.
Eric W. A. Boehm received his PhD in Plant Pathology from
Drs. Buchnel, Szabo and McLaughlin at the University of Minnesota in January 1992 and accepted a postdoctoral position
with Dr. H.C. Kistler at the Dept. of Plant Pathology, University
of Florida, studying hypervariable electrophoretic karyotypes in
Fusarium oxysporum f. sp. cubense.

Margaret Carreiro was recently appointed to the position of

Clifford W. Hessehine - Preparing a review of natto fer-

Assistant Professor in the Biology Dept of Fordham University.

mentation.

William C. Elsik is now consulting on fungal palynomorphs as
The Mycostrat Connection.

Harold W. Keller - Ultrastructural and cultural studies on
Licea and Perichaena (Myxomycetes), with taxonomic rewnsideration of the myxomycete orders Liceales and Tricheales
(jointly with Prof. Uno H. Eliasson, Director, Botanical Museum,
University of Gothenburg, Sweden).

JamesS. Gerik has joined the staff of the Research and Development Center of Imperial Holly Corporation, in Tracy, CA, and
will work with the company's R&D center in Colorado Springs,
CO.
Richard W. Kerrigan accepted a research position in applied
genetics at Sylvan Spawn Laboratory, Inc. in Kittanning, PA.

Richard P. Korf officially retires from the Department of Plant
Pathology at Cornell University on 1 July 1992 but plans to
teach in the introductory mycology course until 1994.

D. Jean Lodge is working on station in the Luquillo Mts. of
Puerto Rico while employed by the USDA Forest Service, Forest
Products Lab, Center for Forest Mycology, Madison Wisconsin.
JohnM. McLeary has left Proviso West High School and is not
teaching Chemistry and Anatomy/Physiology at Mt. Assisi Academy in Lemont, IL. This Catholic girls' school allows him little
time to pursue his interest in myxomycetes, and wants to make
his myxomycete specimens and publications available to the
MSA membership (see Mycological Classifieds).

Sultan Mahmood Khan - (11 Cultivation of Lentinus edodes
on sawdust logs in Pakistan, (2) Bioconversion of crop residues
by edible fungi.

H. Laatsch - Rare amino acids in basidiomycetes, chemotaxonomy, bioconversion of artificial substrates.
D. JeanLodge- Coordinatingthe Basidiomycetes volumes of
the Floraof the Greater Antilles project for the New York Botanical Garden.
Charles Mims and Meredith Blackwell have begun work on
the revision of the 3rd edition of Introductory Mycology by CJ
Alexopoulos and CW Mims. No anticipated publication date
has yet been set.

H. P. Molitoris - (1) Degradation of biosynthetic plastic material by marine fungi. (2) In-sity SEM and x-ray investigations of

deep-sea probes for presence of marine fungi. (3) Cultivation of
'marinefungi under deep-sea conditions of pressure.

Machiele Noordeloos -Taxonomy of Lactarius in the Netherlands and adjacent parts of western Europe.

Alok Adholeya - VA mycorrhizal responsiveness and competence for improved biomass production of some multipurpose
tree species (Acacia nilotica and Da/berg;a sissoo) of semi-arid
habtitats.

Michael F. Allen - Mycorrhizae as indicators of stressed ecosystems (funded by EPA).

J. F. Ammirati - Fungi of old growth Sitka spruce forests on the
Olympic Peninsula. Joe also reports on his new students: Katie
Glew is working on the taxonomy/ecoogy of alpine lichen communities in the Olympics and North Cascades; Glenn Walker

Lily Ann Novar -Signalling system involved in gravity perception of Coprinus cinereus at the University of Manchester, UK,
with Dr. David Moore.
GiOvanni PaciOni - H ~ ~ o g e Ofungi
u s from Estonia.

Zamir K. Punja - Genetic diversity within Sclerotinia (Athelia)
rolfsii based on RFLP analyses of field isolates and strains
derived from single basidiospores.

Stephen A. Rehner - Molecular systematics of Hypocrea and
associated anarnorphs, particularly those belonging to Trichoderma and Gliocladium.
Martha K. Roane - Fungi on grasses (with C. W. Roane).

is studying mushroom systematics and fungal biodiversity.

Leif Sundheim - Fusarium mycotoxins in cereals (oats, wheat

JimAmon -Much of his work is now directed toward studying

and barley).

the ecology and microbiology of freshwater wetlands, but he is
still actively studying marine chytrids and thraustochytrids.

gi by G. E. Morris.

Carry T. Cole - Developmentof an immunoassay for dearly
detection of Ceratocystis fagacearum in live oaks.
Pedro Crous - Variation within Cylindrocladium scoparium, C.

Rodham E. Tulloss is editting a book of the watercolors of funChris Walker, Richard Koske and JosephMorton are preparing a wlor atlas of the Glomales (and hope for publication in
1993).

floridanum, C. crotolariae and C, ilicicola.

Abraham Weintraub - New culture media for mycological

Tara Dubey - (1 Possible effects of acidification on aquatic

and botanical research.

hyphomycetes of W. Virginia mountain streams near coal mine
dreainage areas (sponsored by USDA-NEFES, Forestry Research).
(2) Effects of dimilin on cellulolutic activity of aquatic hyphomycetes (sponsored by USDA Forest Service).

A. Dan Wilson - oak w i l t oak decline.

Robert Fogel - Survey of hypogeous fungi (truffles and false
truffles) on forest islands in the Great Basin (funded by NSF).

JorgeE. Wright -South American gasteromycetes. South
American Cortinariaceae and Polyporaceae (IE Wright & S
L6pez). South American fungal endophytes (Dr. Daniel Cabral).
Southern South American Diatrypales (Lic. Andrea Romero).

Pluteus spp in fresh state; kodachrome or ektachrome slides
desired. [s]
Partha Banerjee
Boletus edulis. [c]

Fungi Wanted

Steven L. Rosenberg

Polyporous tubemtersclerotia, any size, and in any shape or
condition.
Robert Blanchette

[C= cultures; S = specimens]

Thelephora spp., cultures or fresh specimens.

Mvxomvcetes, Chvtridiomycetes, Zv~omvcetes
..
Perichaena, Licea and other myxomycetes from living trees.
~
~~

Peter Jeffries

Mycelium radicis atrovirens Melin (Phialocephala
~~ dimorphospom,
~l
ll
~
d etc.)~complex. [c]
Thomas Sieber

Myxomycetes, especially collections from high-latitude, North
Steven L. Stephenson
American or from other continents.

Rhizoctonia solani A G 4 and other AG1s, other Rhizoctonia
spp., Ceratobasidiumspp. Helicobasidiumspp., and
Thamtephorus spp. [c]
Martin Kulik

Synchytrium endobioticum. [slides, cultures]
Sultan Mahmood Khan
Glomus fasciculatum. [c]

Alok Adholeya

Glomales in pot cultures; in return for identification of these
fungi.
Chris Walker
Ascomvcetes, Basidiomvcetes, Deuteromvcetes
Hypogeous macromycetes.

Giovanni Pacioni

Truffle-like basidiomycetes and ascomycetes from the southern
hemisphere.
Michael Castellano
Ceratocystisfagaceanrm. [cl

Garry T. Cole

Hypocreales: Cylindrocladium and Cylindrocladiella spp.
Pedro Crous
Coprinus, Podaxis, and Montagnea worldwide. [s,c]

1. Hopple
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I
I Order MSA T-shirts for the Portland meet-

Portland Meeting T-shirts!

ing now! Cost will be about $12.00 to be
I paid later, but please reserve now so you
1 won't be left out.
[

I
I I would like to reserve the following
1

H. Laatsch

I

Inocybe, especially with notes on colors and odors while fresh
Florence Nishida Hendler
and plant axssociations. [s]

I

Phaeocollybia, with good field notes; photos or slides of fresh
specimens would be 'particularly heart-warming.' Please send
in care of the Dept of Botany, KB-15, University of Washington,
Seattle, WA 98195.
Lorelei Norvell

I
I
I I
I I
II
I-

Coprinus spp, dried specimens and cultures.

Entomola sensu lato, Rhodocybe and Clitopilus and other
Entolomataceae (Agaricales). Notes on macroscopic characters
and kodachromes are helpful.
Tim Baroni
Omphalina wynniae and related species for which collections
might be filed under abiegna Berk. & Br., bibula Quel., grossula
Pers., or wynniae Berk. & Br. in any of the following genera:
Camarophyllus, Chrysomphalina, Gerronema, Hygrophorus,
Omphalia, or Omphalina. Loans of any specimens would be
appreciated for studies on the disposition of Omphalina
wynniae. Please send in care of the Dept of Botany, KB-15,
University of Washington, Seattle, WA 98195. Lorelei Norvell
Amanita spp. of section Amidella (e.g., A. volvata), and Amanita
spp. of subsection Vittidiniae that appear to lack a mycorrhizal
host.
Rodham Tulloss
Laccaria. American sppfrom woodlands. [c,s]

1

T-shirts,

O to be paid for at Portland, or
O to be sent to me for a $1.00 handling
charge per shirt.
Small

Your Name and Address:

Agaricus bisporus and very closely related (red-staining) Agaricus species. Cultures or viable material is wanted (field material
only for A. bisporus!); notes, vouchers, and kodachromes would
also be approeciated.
Richard Kerrigan

I
I
I

Medium
Large
X-Large

I

I I
I
I

Total # ordered

Your signature:

Marion Kyde

Lactarius from Gulf Coast states and the southwestern US with
Andrew Methven
notes and kodachromes if possible. [s]

I
I
1

I Send your reservation(s) to:
I
Jeff Stone
I
Dept. of Botany & Plant Pathology
I
Oregon State University
I
Corvallis, OR 97221-2902

I
I
I

I
I
I

Fungi Available
Specimens of myxomycetes collected in northern Illinois (some
of them by GW Martin) during 1960-1970. Reluctantly forced to
give away due to lack of time or facilities to deal with them.
Write or call from 6-1 1 PM (Central Time).
John McCleary
Wood-decay and hyphomycete cultures from Estonia (collected
in summer 1991). Send for list.
Dana Richter

Mucorales and fleshy fungi.

Harold Keller

Sultan Mahrnoad Khan

Glomales: arbuscular mycorrhizal fungi in pot culture.
Chris Walker
Hypocreales: Cylindrocladium and Cylindrocladiella spp.
Pedro Crous
Hypogeous macromycetes, Lactarius.
Truffle-like basidiomycetes and ascomycetes.

Reprints on myxomycetes.

Wlliam C. Elsik
Steven L. Stephenson

Reprints (not photocopies!) of early work on Endogonaceae
(other than Mycologia Memoirs 51, particularly that involving
Gerdernann, Morse, Nicolson.
Chris Walker
Proceedings, 2nd European Conference on Mycorrhizae.
Alok Adholeya
Literature on hypogeous fungi.

Bo Liu

Papers on aquatic lignicolous and leaf-inhabiting hyphomycetes.
Dr. H. Zare-Maivan

Ciovanni Pacioni

Any materials on medicinal uses of macromycetes. Alison Birks

M. Castellano

Reprints on allergenic fungi, airborne spores, and aeromycology.
De-Wei Li

Coprinus specimens or dikaryotic cultures; notes and/or photos
John Hopple
would be helpful.
Amanita spp. with good field notes and photos if possible;
Rodham Tulloss
please inquire before sending.
Entornola sensu lato, Rhodocybe and Clitopilus and other
Entolomataceae (Agaricales). Notes on macroscopic characters
Tim Baroni
and kodachromes are helpful.
Lactarius, Macrotyphula, and Clavariadelphusspecimens (with
Andrew Methven
notes and kodachromes, if available).
Pluteus spp. with good morphological notes.

Any unneeded publications on fossil fungi.

Reprints on new species or systematics of VA mycorrhizal fungi.
Peter Jeffries

Identifications
Myxomycetesfrom the bark of living trees.

Wanted

Partha Banerjee

lnocybe specimens requested with notes, particularly of color of
fresh material (especiallyof stipes!) and odor.
Florence Nishida Hendler

Other Goods & Services
Extracts prepared from botanicals and other natural products.
Filtered, sterile extracts from eggplant, coconut, and available
fish; extracts from several mushroom genera are also available.
Abraham Weintraub
Table-top sterilizer (Renwal). Small, electric; old-time but in
good condition. Ideal for small tubes, syringes, small
Abraham Weintraub
instruments. $25.00 plus shipping.

Literature on ecology of aquatic fungi in the US and W. Virginia
(esp. phycomycetes and hyphomycetes).
Tara Dubey
Anything (historical or otherwise) on Agaricus.

R. W. Kerrigan

Reprints on taxonomy of fleshy fungi and the cultivation of
edible fungi.
Sultan Mahmood Khan
CD Badham. Treatise on the esculent funguses of Great Britain.
David Bermudes
Ainsworth & Sussman, The Fungi: An Advanced Treatise (if
reasonably priced). Mycologia, vols. 58-72 (1966-1980).
Lorelei L. Nowell
Domsch, KH, W Gams, and TH Anderson, 1980, Compendium
o f Soil Fungi, 2 vols., Academic Press, London.
Libero Ajello

J. Karling, Synchytrium.

Martha J. Powell

C.H. Kaufrnan, The Agaricaceae o f Michigan, Vol. II(plates).
1918 or later edition OK. He has Vol. I (original hardbound text)
and wants the plates; otherwise, he will make his copy of Vol. I
Dana L. Richter
available to someone desperately wanting it
Mycologia back issues or other mycological texts or journals.
Kevin D. Hyde
Mycologia, early issues.
Mycologia, vols. 1-36.

Rodham E. Tulloss
Johannes A. Schmitt

Mycologia, vols. 1-36 (1 944) and vol. 58-79 (1966-1978).
JohannesA. Schmitt
Mycologia, vols 2-9, 11-5,28 and 39.

Susan & Van Metzler

Mycologia 37(2) MarchIApril 1945 (or a complete volume 37) to
complete his set.
Ken J. Harrison
Mycologia, vol. 82 (1990).

Jorge E. Wright

Raper & Fennell, 1965, The genus Aspergillus, Wi llams &
Wi lkins, Baltimore.
Jim Karwowski
Raper, Genetics o f Sexuality in Higher Fungi. GL Stebbins,
Richard W. Kerrigan
Variation and evolution in plants.
A.H. Smith, H.V. Smith, and NS. Weber, 1979, How to Know
the Gilled Mushrooms, Wm. C. Brown, Dubuque, IA. Also How
Abraham Weintraub
to Know the Non-GiIIed Fleshy Fungi.

For Sale, Exchange, or Free
Reprints on Myxomycetes and cellular slime molds (most prior
to 1970). Old books on Myxomycetes (titles available, prices
negotiable). Mycologia (1965 to date). Write or call (6-11 PM,
Central Time).
JohnMcCleary
M.F. Brown & H.G. Brotzman, 1979, Phytopathogenic Fungi: A
Scanning Electron Steroscopic Survey, University of Missouri,
Columbia Extension Division. 355 pp. All remaining copies
were turned over to and are avilable from Students for the
Advancement of Plant Pathology, Department of Plant
Pathology, 108 Waters Hall, University of Missouri, Columbia,
MO 6521 1. Single copies are US$ 15.95 (including US postage
and stereo viewer). Foreign orders are subject to the prevailing
surface rates for mail. All proceeds will support professional
activities of graduate students in plant pathology. [Editor's Note:
If you have not seen this publication, it is full of exceptional
three-dimensional micrographs!]
From Merton F. Brown
Mycologia 51 (1959) to current issue, best offer. Phytopathology46 (1956) -July 1984, including Proceedings, 1974-77,
best offer. Annals of the Missouri Botanical Garden, 19(4), 22
(3),21 (2 and 4),23 (I),
best offer. Ann. Rev. Phytopathol. 5-8
(1967-701, excel. cond., $43 postpaid. F.L. Stevens, 1913, The
Fungi Which Cause Plant Disease and F.L. Stevens, 1925, Plant
Disease Fungi, both good cond.: $50 postpaid for both. E.E.
Hubert, 1937 ,-~n 0;tline of Forest ~ a t h o l o and
~ ~ ,F.D. Heald,
1933, Manual of Plant Diseases, 2nd ed., both good cond: $30
each, postpaid.
Wallace E. Eslyn
Ling Zhi (Ganodenna lucidum). In exchange for any fungal
publication. See 'New Books by Members'.
Bo Liu
C.G. Lloyd, Mycological Writings. Mostly complete 7 volume
set. Price negotiable or will trade for other mycological
literature; write for details. Also, reprints (1920's-1960's) on
plant viruses, crown gall, and apple scab; these are free to
Alan Parker
anyone willing to pay the postage.
Plant Disease 64-74 (1980-1990; 10 volumes). Phytopathology
37-80 (1947-1990; 44 volumes). Call me at (301
344-3682.
George C. Papavizas
Sowerby English Botany, 3rd Ed., 1873, with 1824 colored
plates of flowering plants, 11 volumes; some loose boards,
$1000. J. Torrey, 1843. Natural History o f New York, Part 2,
Botany in Two Volumes, with 162 colored plates; fairly good
condition, $400. L.D. Schweinitz, 1822, Synopsis fungorum
Carolinae Superioris, and 1831, Synopsis o f North America
Fungi (a photograph replaces original plate); both have been
rebound, $200. Many other old volumes also available!
Elwyn T. Reese
Gunther von Buren, Protomycetaceae o f Switzerland. An
English translation is available from me at Translations Dept.,
National Agricultural Library, Beltsville, MD 20705.
Mike Thompson
Lilly & Barnett, 1951, Physiology of the Fungi, $25 + shipping.
A.H. Smith (autographedby Smith), Puffballs and Their Allies in
Michigan, $35 + shipping. Waksman, The Literature on
Streptomycin, 1944-7952.,$25 + shipping. J.R. Porter, 1950,
Bacterial Chemistry and Physiology, $25 + shipping. Contact
me at Research Investigations, 2034 East 21st St., Brooklyn, NY
11229.
A. Weintraub
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Wanted
Any news about charting software for PC or Mac's for fungal
collection data? System for fast data entry is needed to facilitate
tabulation during counting.
William C. Elsik

Available
Mushroom database for synoptic identification of genera in
ASKSAM, US$25.00. Mycorrhiza database (10000 references),
US$ 125.00.
Bryce Kendrick.

Vacancies
NB: Please note that the nominal closing dates for several of
the employment opportunities listed here have already past;
please contact the employer directly to detennine if these
positions have been filled.
A postdoctoral/support position is available immediately in the
Systematic Botany and Mycology Laboratory, Beltsville, MD.
This position is to analyze the scientific names of exotic plant
pathogenic fungi on particular vascular platns. An interest in
computers would be helpful although not mandatory. This
could be either a PhD or MS level position. If interested, contact
Dr. Amy Y. Rossman. She will send you a job announcement.
A position as Assistant Mycologist will be available from January 1992 at the University of Alberta Microfungus Collection
and Herbarium. Under a contract to continue for 2 years with
possible extension for a third year, the incumbent will fulfill the
requirements of the contract (primarily distirbution of cultures),
provide support to research on systematics of Hyphomycetes,
and perform curatorial tasks related to collection maintenance.
Some computing experience is highly desirable. The position
could be filled at the MS or PhD level or provide postdoctoral
training. Depending upon the incumbent's qualifications and
experience, there may be additional opportunities to negotiate
and/or to provide support to other short-term contracts, thus to
supplement the base salary. Because the Devonian Botanic Garden is located outside the citv and is not accessible by public
transport, the applicant must'have a vehicle. Apply in writing by
sending a CV or resume to Lynne Sigler, Curator, U. of A. Microfungus Collection, Devonian Botanic Garden, Edmonton, Alberta, Canada T6G 2E1. For further information, contact L. Sigler
by phone (403-987-3054) or fax (403-987-4141). In accordance
with Canadian immigration requirements, priority will be given
to Canadian citizens and permanent residents of Canada.
The Department of Botany at the University of British
Columbia seeks applications to fill a tenure track position.
Preference will be given to bryologists, phycologists, or
mycologists whose research interests emphasize biodiversity,
systematics, evolution, or evolutionary ecology. Candidates for
this position must have a PhD degree and published evidence of
research ability. The successful candidate will be expected to

develop a rigorous research program and should be an enthusiastic and competent teacher. The successful candidate will be
expected to conribute to teaching introductory and upper level
botany courses. The expected date of appointment i s 1 January
1993 (or as negotiated). Application deadline is 29 February
1992 or until such time as suitable candidates are identified.
Applicants should send a CV, selected reprints, statement of
research interests, and have at least three letters of reference sent
to Dr. David H. Turpin, Head, Dept. of Botany, University of
British Columbia, #3529 - 6270 University Blvd., Vancouver,
BC, Canada V6T 124.
MYCOseach, Inc., a small contract research firm in Durham,
NC, i s expanding its staff. The company's activities are concerned primarily with isolating and fermenting diverse fungi. Responsibilities in the new position include field collection, identification and laboratory culture of fungi (with an emphasis on filamentous ascomycetes and their anamorphs). Applicants should
have demonstrated experience in field collecting and taxonomy;
this is not a position for mycologists whose primary research
experience i s in molecular biology. Applicants must be free to
travel frequently on short collecting forays. Candidates out to
have experience in maintaining and managing a culture
collection. The work environment at MYCOsearch i s 'gentle,
but efficiently busy', ideally suited for amature, dedicated
individual who i s interested in mycology and would also like to
make a practical contribution to the society at large. Salary is
negotiable and would be commensurate with experience. All
inquiries will be held in strict confidence. Interested and
qualified applicants should send resumes and other pertinent
information to Dr. Barry Katz, Suite 6,4905 Pine Cone Dr.,
Durham, NC 27707; phone: 919-489-4700.

Labs with Sabbatical Openings
Dr. MC Hampson (Plant Pathology Research Station, Agriculture
Canada, PO Box 7098, St. John's Nfld A1 E 3Y3, Canada; phone
709-772-5218 or fax 709-772-6064) i s studying Synchytrium
endobioticum and its parasite, Phylctochytrium synchytrii in
well equipped and well supported quarantine laboratory
facilities. He encourages enquiries from mycologists interested
in sabbatical studies on these well-known but understudied fungi
and notes that St. John's has a 'flavour of its own, being the
second oldest city in North America, and is well-supplied with
culture and scenery.'

...

The Dept. of Organic Chemistry at the University of Gottingen
(Germany) has openings for mycologists on sabbatical
leave. Contact: H. Laatsch.

Employment Wanted
Alok Adholeya, with a PhD in Botany (mycorrhizae)and seven
years of research experience, seeks employment as a senior
research in mycorrhizae (VAM/tree interactions).
Mukti Banerjee seeks a postdoc or teaching position. She

worked in the laboratory of Dr. GP Agarwal.

Sultan Mahmood Khan seeks postdoctoral training in genetic
engineering of edible fungi.
Abraham Weintraub (2034 E. 21st St, Brooklyn, NY 11229;
phone: 718-769-5178) seeks part-time or full-time (no travel)
employment allowing him to work at home to prepare filtered,
sterile water extracts for various experimental culture media used
in studies of nutritional requirements, growth promotion,
sporulation, seed germination, etc. Has his own equipment and
new techniqeus for both mycology and botany.

Assistantships/Fellowships Available
The R.L. Blanton laboratory at Texas Tech University (Lubbock,
TX) has openings for MS or PhD students who would be
interested in working on cellulose synthesis and stalk formation
in Dictyostelium discoideum. Available projects range from
ultrastructural studies through biochemistry and molecular
biology. The active group of cell wall researchers at Texas tech
provides an excellent training environment. Support is available
through grant-supported research assistanships, departmental
teaching assistantships, and graduate fellowships from the
Institute for Biotechnology. Contact Larry Blanton at (806)
742-2704.
An assistantship is available for PhD research concerning the
development and formulations of biological control organisms
as treatments for forest tree seeds. Available summer 1992.
Contact Dr. Kenneth E. Conway, Dept. of Plant Pathology,
Oklahoma State University, 110 NRC, Stillwater, OK
74078-9947.
Graduate Fellowship available for project characterizing the
mating-type genes of Armillaria. Contact: Dr. 1. B. Anderson,
Dept. of Botany, Erindale College, University of Toronto,
Mississauga, Ontario, Canada LSL 1C6 (phone: 41 6-828-5362).
Postdoctoral [possible] in Terrestrial Ecology studying fungal
and microbial ecology and nutrient cycling. Contact Dr. Robert
B. Waide (809-767-0334 or -0371) at the University of Perto
Rico, PO Box 363682, San Juan PR 00936.
Postdoctoral in Ecology. A two-year position to research the
role of ufngal endophytes in the ecology and evolutkon of
insecthost plant interactions is available beginning
June-September 1992. The research involves both field and
laboratory experiments and observations. The candidate should
have a strong background in experimental design and
quantitative methods. Interest or experience in microbial
ecology and techniques is desired. The research has flexibility
for independent projects. Send statement of research interests,
CV, and names of three references to Stanley H. Faeth,
Department of Zoology, Arizona State University, Tempe, AZ
85287-1501 no later than 1 May 1992.

* The Portland Tourist:

recently received her PhD from Southern Illinois University,
supervised by Drs. WJ Sundberg and AJ Pappelis, with thesis
work on the physiology, biochemistry, cytology, and culture of
Volvariella diplasia. She has three years of experience doing
biochemistry, molecular biology of fungi and plants, and is
trained in transmission electron microscopy.

Tara Dubey seeks a postdoctoral appointment appointment
studying aquatic fungi or teaching plant sciences to begin in or
after January 1993. She obtained her PhD from the University of
Jabalpur (India) where she was supervised by Dr. S Gupta and
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Joint Annual Meeting of the
Mycological Society of America
and American Phytopathological Society
Portland Convention Center
Portland, Oregon 8-12 August 1992

All members of the MSA should have received registration and accommodation information
regarding this meeting. The following section of Inoculum contains the following:
information about other accommodations not noted in the registration packet
a very short list of some of Portland's notable restaurants
an abbreviated schedule of mycologically oriented events at the APS/MSA meeting
an index of all authors on abstracts submitted to the MSA
the abstracts of papers and posters submitted to MSA
bits and pieces of tourist-oriented information about Portland

Alternative Accommodations

Selected Restaurant Listings

These listings include the name, address, phone number,
range of costs for rooms, and the number of units available for several motels close to the Convention Center.
Most of these lodgings are less expensive than those identified in the registration package.

The cost ranges for these restaurants are approximate. All
of these are in downtown Portland in case you are feeling
like getting away from the meeting site. Portland is the
largest, most ethnically diverse city in Oregon; you should
be able to find a wide variety of ethnic places here.

Best Western Inn at the Convention Center

Caf6 des Amis. Country French; quiet atmosphere.
1987 NW Kearney. 295-6487; resew. advised.
$10-20. Smoking prohibited.

420 NE Holladay. (503) 233-6331.
ca. $60-70. 97 units.

-

Comfort Inn Lloyd Center
431 Multnomah. (503) 233-7933).
ca. $71-81. 80 units.

Exec U Lodge Convention Center
1021 NE Grand Ave. (503) 235-8433.
ca. $80-90. 174 units.

Residence Inn by Marriott Portland
1710 Multnomah. (503) 288-1400.
ca. $100-160. 168 units (with kitchens, etc.).

-

Couch Street Fish House. Seafood (and other); dignified
atmosphere. 223-6173; resew. advised. $20-30.
Early-bird specials available.
Dan & Louis Oyster Bar. Seafood; nautical atmosphere;
popular, long-established. 208 SW Ankeny St. 2275906. under $1 0.
Jake's Famous Crawfish Restaurant. Seafood (and other);
turn-of-the-century atmosphere. 401 SW 12th Ave.
227-3464; resew. advised. $20-30.
McCormick & Schmick's Seafood Restaurant. Seafood
(and other); lively atmosphere. 235 SW 1st Ave. 2247522; resew. advised. $20-30. Early-bird specials.

Shilo Inn Lloyd Center
1506 NE 2nd Ave. (503) 231-7665.
ca. $49-64. 44 units.

Travelodge Hotel
1441 N E 2nd Ave. (503) 233-2401.
ca. $75. 236 units.

Newport Bay Restaurant. Seafood (some other);
floating riverfront restaurant. 208 SW Ankeny St.
227-5906. $10-20.
The Ringside. American; popular, long-established. 21 65
W Burnside (near Civic Stadium). 223-1513; resew.
advised. $20-30.

Papa Haydn. American; popular; includes light dishes &
excellent pastries. Sidewalk seating. 601 NW 23rd.
228-7317. $10-20.

M A P OF PORTLAND

MYCOLOGICAL SESSIONS AND EVENTS
These symposia, discussion sessions, contributed oral and poster session, and social events
(listed in bold italics) have a strong focus on mycology. Check the complete program for other
events of interest and for the times and venues for these sessions and events.

10 = Oral papers; S = Symposium;
Saturday (all day)
Saprolegna in Salmon [Sl
MSA Council meeting
MSA Foray
Welcome Desserts (6:30-8:30 PM)

Sunday Morning
Will We Need the Deuteromycetes? [S]
Evolution in Pathogen Populations [S]
postharvest Pathology and Mywtoxiwlogy [O]
Fungal Physiology and Development [O]
Molecular Biology - Fungi [Ol
Chemical Control [O]

Sunday Afternoon
Plenary Session (1 -3 PM; includes brief addresses by APS
and MSA Presidents and Vice Presidents)
Changing Policies and Formats for MSA Publications [Dl
Seed Pathology [O]
Biochemistry, Physiology, and Molecular Biology [O]
Integrated Pest Management [O]

Sunday Evening
Conservation of Fungal and Lichen Biodiversity [Dl
Graduate Student Social

Monday Morning
Population Genetics, Ecology, and Systematics of
Armillaria [S]
Molecular Biology - Fungi [O]
Epidemiology [O]
Control - Biological [Ol [O]
Genetics [O]
Diseases - Fruit and Nut Crops [O]
Biochemistry, Physiology, and Molecular Biology [O]

Monday Afternoon
Fungal Mating Types: Regulation, Pathogenicity and
Development [Cl
Soil Microbiology and Root Diseases [O]
Mycorrhizae [Ol
Molecular Evolution and Taxonomy [O]
Diseases - Vegetable Crops [O]
Host Resistance [O]

Monday Poster Sessions (10 A M - 5 PM)
Biochemistry, Physiology, and Molecular Biology
Biological Control
Diseases of Cereal Crops
Diseases of FruitlNut Crops
Ecology
Forest Pathology
Fungal Diseases
Fungal Genetics
HOGResistance
Pathogen Detection/Diagnosis
postharvest Patholog and Mycotoxicology
Molecular Biology - Fungal
Population Genetics, Ecology, and Systematics of
Armillaria

D = Discussion; C = Colloquium]
Tuesday Morning
MSA BreaMast/Business Meeting (7-9 AM)
MSA Annual Lecture (1 1 :00 AM): K. Wells, TheJelly
Fungi - Then and Now.

Status and Impact of Regulatory Considerations on
Biological Control Releases [Dl
PCR Technology and Applications [Dl
Forest Pathlogy [ 0 ]
Fungal Diseases [ 0 ]

Tuesday Afternoon
Microcyclic Conidiation, Its Occurrence, Biology and
Significance in Fungi [S]
Host-Parasite Relationships [O]
Molecular Evolution and Taxonomy [O]
Fungal Taxonomy and Floristics [O]

Tuesday Poster Sessions (10 AM - 5 PM)
Biological Control
Chemical Control
Diseases of Field Crops
Diseases of Turf/Ornamentals
Fungal Taxonomy and Floristics
Fungal Physiology and Develpment
Host-Parasite Relations
Methods/Technoques
Mycorrhizae
Soil Microbiology and Root Diseases

Wednesday Morning
A Reappraisal of Mycorrhizae in Plant Health [S]
Contemporary and Emerging Instrumentation and
Methodologies Used in Fungal Cell Biology [S]
Chromosomal Variation and Instability in Plant
Pathogenic Fungi [Cl
Epidemiology [O]
Pathogen Detection and Diagnosis [O]
Diseases - Field Crops [ 0 ]
Control - Biological [ 0 ]
Fungal Physiology and Development [ 0 ]
Methods/Techniques [O]

Wednesday Afternoon
Is Mycology an Endangered Discipline [Dl
Fungal Taxonomy and Floristics [O]
Molecular Evolution and Taxonomy [O]
Diseases - Cereal Crops [O]
Soil Microbiology and Root Diseases [ 0 ]
Forest Pathology [Ol
Host-Parasite Relationships [O]
Control - Biological [O]

Wednesday Evening
MSA Social/Auction (7-1 1 PM)

Authors of MSA Abstracts
1992 J o i n t Annual MSAIAPS Meeting

Portland,

Oregon

Persons l i s t e d in boldface t y p e are scheduled t o present one or more papers o r posters at t h e Portland
meeting. The page number o f any abstracts being presented by this person also appear in boldface. In t h e
abstracts themselves, t h e scheduled presenter f o r a paper o r poster is underlined.
Names appearing in lighter type are abstract authors w h o will not be presenting papers (and may n o t be
attending the meeting). Numbers in light type appearing after bold-faced author names in this list indicate
abstacts for which t h e person i s n o t the presenting author.
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Mapping and monitoring of macromycetes
in relation to nature conservation

Ri T-DNA transformed root cultures: towards
technology development of mass production of
vesicular arbuscular mycorrhizal fungi

E.I.M. Amolds, Biological Station of the Agricultural
University, Kampsweg 27,9418 PD Wijster, The Netherlands.

Alok Adholeva, Tata Energy Research Institute, 158Jor Bagh,
New Delhi-110 003, India.
s
Transformation of Ri T-DNA from the Apnbncferium r h ~ e n ehas
been successfullyachieved in tomato. K&e produces pro-& hairy
cultures on medium. More ~romisinrrclonal cultures were then selected in t m s of compatability for colonization with VAM isolates.
Simultaneously, media was optimised that support maximum
development of dual system under in mtro conditions. Thus produced
spores are viable and capable of colonizingplant roots in aifro as well
as in situ.

-

The aims and methods of mapping and monitoring of macromycetes
are outlined and problems encounteredduring the application of these
methods are discussed. Special attention is paid to the study of
changes in the mycoflora. Examples of results of mapping and monitoring from Europe are given, with special references to the Netherlands. One of the most striking features is the drastic dedine of sporocarps of ectomycorrhizalfungi in densely populated and industrialized parts of Europe. In addition, attention is paid to changes in
lignicolous and grassland inhabiting fungi. The possible causes of
these developments are discussed. Possibilities to apply some of the
European approaches in North America will be suggested.

sYMPm

Application of laser microbeams in microsurgery
and the manipulation of fungal organelles

J.R.Aist, Dept. of Plant Pathology,

P o r n

Cornell University, Ithaca,

NY 14853.
Laser miaobeams have been used since 1968 to perform microsurgery
on living, fungal hyphae. Experiments have ranged from the disrup
tion of tip growth, septum formation and branching, to the selective
destruction of spedfic mitotic forces. Applications of laser miaobeams
as optical "scalpels" to inactivate forces in the spindles and asters of the
Ascomycete, Nectrin haematococca, will be discussed. Recently, laser
microbeams have been used as optical "tweezers"to manipulate organelles nondestructively within living hyphal cells of the same fungus.
Examples of this application include the directed translocation of lipid
bodies, mitochondria, Woronin bodies, nucleoli and vacuoles, using a
newly developed titanium- sapphire laser-induced optical trap. Videotaped sequences of both spindle cutting and organelle translocation in
N. haematococca will be shown, to demonstrate the potential of these
under-utilized technologies in fungal cell biology.

SYMPOSNM

Control of oomycete pathogens in aquaculture
D.T. Alderman, Ministry of Agriculture, Fisheries and Food,
Fish Diseases Laboratory, Albany Rd., Weymouth, Dorset, DT4
9TH, UK.
Members of the Oomycetes such as Saprolegnia pmnsitiua and Aphmomyces astaci have been a major problem in aquaculture since its incep
tion. Whilst Saprolegniaremains largely opportunistic, A. astnciis a specialized and aggressive pathogen of freshwater crayfish. Both are difficult and yet easy to control. Easy in that malachite green,a triarylmethane dye is a powerful and effective fungiade which has been
used without any recognizable problems for 60 years. Difficult in that
in the modem legislative arenaithat same
is an unlicensed
medicine with perceived environmental and consumer health problems raised a&st its continuing use. The problems of mala&te
meen and the search for alternativesare discussed. Does malachite
green's primary mode of action as an inhibitor of respiratory enzymes
present a problem and is there really any evidence that it can act as a
carcinogen or mutagen? Of the possible alternatives, are any as effective and is there any reason why these too will not present wen greater
registration problems?

Effections of flutolanil (Monocut@40W)
on the peanut shell mycobiota
R.E. Baird,T. B. Brenneman*, D.K. Bell*, A. K. Culbreath*, and
B. G. MullirkP. Botany and Plant Path. Dept., Purdue Univ.,
SWPAP, R.R 6, Box 139A, Vincennes, IN 47591; *Plant Path.
Dept. and T o m p u t e r Science Dept., Univ. of Georgia, CPES,
Tifton, GA 31793.
Rutolanil was applied to Rorunner peanut (Arachis hypogaea L.)at a
rate of 2.24 kg/ha at four locations. Peanut pods from treated and control plots wek harvested mechanically andcompared with residual
pods that were removed from the soil 30-35 days after harvesting. Pods
were assayed in the laboratory and 6,648 cultures of fungi were obtained with over four-fifths from the Fungi Imperfecti. The nine most common genera (2100 isolations) included Altemaria, Cudaria, Fusarium,
Lnsiodiplodin,Mucor, Nigrospora, Phoma, Rhizoctonia, and Trichodenna.
Fusarium spp. were the most common taxa isolated, representing 42%
of the total cultures. The flutolanil treatment significantly deceased the
isolation rates of Rhizoctonia solani AG-4 and Trickodema spp. Other
potential pathogens such as Fusarium solani and Fusarium oxyspwum
were isolated more frequently from flutolanil treated plots than the
controls. Isolation rates from residual pods were significantly greater
than mechanically harvested pods forspedes such as Rhizoct&in (CAG
& AG).

A cladistic analysis of Plufeus (Pluteaceae,
Agaricales) b&ed on morphological and
anatomical characters of type specimens
Partha Baneriee. Dept. of Plant Biology, Southem Illinois University, Carbondale, IL 62901.

More than 60 types (mostly American) of the genus Pluteus representing the majority of the new world temperate species and all three recognized sections) were studied. Some discrepancies with available
data from previous studies were noted. A dadistic analysis (PAUP
3.0r) was d e d out employing the observed morpho~ogicaland anatomical characters and using the heuristic search method. Character
polarity was hypothesized & the basis of the present author's concept
of the group of organisms and previous literature. Results from this
analysis will be compared with those using
- the cofamilial genus Vol~ h i .5
ban outgroup (using the outgroup comparison method to
~-RRRRi!Ri:i:RRRRCRR~i:i:qRi:i:i:i:i:.i:.qRRi:i:i:i:i:i:i:i:Ri:
determine character polarity). All characters, including those commonThe Portland Tourist:
ly
used for Pluteus taxonomy (e.8.. structure of the pileipellis, cystidia,
:
?;
and spores, and presence-absence of damp connections) were equally
<; Five traditional styles of Japanese gardens can be
,
$! found next to the International Rose Test Gardens in :5 weighted. The strict consensus tree broadly supported the traditional
Pluteus classification scheme consisting of three sections, although
Washington Park.
phylogenetic relationships across the genus were not dearly resolved
s.s.s.rms.s.r.r.sm~ms.sms.s.s.s.~.s.r.e.r.~.smr.r.~arm~.r.s.s:~~
C.C.C.~.%.%.%.C.%.Q.C.C.%.%.%.~.~.%.%.%.~.%.%.%.%.Q.%C%.C.%.Q.%.%.
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at the species level. Addition of characters derived from other studies
(including genetic and molecular) might more effectively help resolve
the infrageneric relationships.

effiaency in these two isolates will be described and discussed in
relation to possible interactions of the spores with the fish surface.

POSTER
POSIER

Pyrenomycetes on ericaceous hosts
M.E. Barr Biaelow,
9475 Inverness Avenue, Sidney, BC.,
Canada, V8L 3S1.
Knowledge of biological diversity among mostly saprobicpyrene
mycetes (Ascomycetes)may readily be extended by intensive collecting in a limited area. A survey of three ericaceousplants -Arbufus
menziesii, Cmcltheria shallon, Vaca'niumpamifdium -was conducted on
southern Vancouver Island, British Columbia. Earlier reports recopnized ten species of Pyrenomycetes on Arbutus, nine on-Gadtheria; and
two on Vaccinium in Pacific coastal North Amerim Collections from
these three host plants enrich the numbers of species to 36,11, and
eight, respectively. The pyrenomycetes now known from these hosts
are listed in sequence under their orders and many are illustrated.

Molds and munitions: fungal
degradation of explosives
P. Bavman, W. L. Alworth, and J. W. Bennett. Tulane University, New Orleans, LA 701 18.
Explosives such as TNT and RDX are found in soils at many sites

.
where they were manufactured, stored, or packaged. These compounds are toxic and persist in soil for years. Biodegradation may be
an environmentally and economically sound way to clean up industrial and military sites contaminated wirh explosives. We compared
abilities of several fungi to degrade 14c-labeledand unlabeled TNT
and RDX in liquid culture. Degradation products in organic, aqueous,
and insoluble fractions were assayed with TLC, HPLC, and liquid
scintillation counting. Fungi incl;ded Phammchaete chYsospo&m,
Cladosporium resinae, and Cunninghamella elegans, all widely studied as
biodegraders of xenobiotics. Fungi isolated from munitions-contaminated soils were also tested, including representatives of Altenrmin,
Trichoderma, and Penicillium. Significant differences were found in
extent of degradation, metabolites produced, and percent of label
found in organic, aqueous, and insoluble fractions. Adding lignin to
liquid media increased extent of degradation.

SYMPOSIUM

Features which characterize Saprolegnia isolates
from salmonid fish lesions
G.W. Beakes, A.W. Burr and S.E. Wood. Dept. of Biological &
Nutritional Sciences, the University of Newcastle upon Tyne,
NEl7RU, U.K.
CLUSTAN analysisbased on over 130 characters were used to group
90 isolates of saprolegnian fungi, approximately a third of which were
of fish origin. The fish lesion isolates all grouped together into a single
cluster, indicating that they form a coherent, identifiable group. A
comparative investigation into the zoospore and cyst surface structure
and chemistry of a fish lesion (S. parasiticn TP41)and a saprophyticS.
diclim E3) isolate has been carried out. In both species the surface of
zoospores and cysts are coated with a Con A binding material, much
of which rapid; disperses after encystment. In addition, cysts contain
a WGA binding adhesive material which is released from the K-bodies.
Whilst ConA induces zoospore encystment in both isolates, WGA only
induces encystment in zoospores of S. diclina. A series of MAWShave
been raised against zoospores and cysts of S. parasitica which react
with the irnmunodominantCon A binding material in both isolates.
Comparative experiments on encystment induction and attachment

The infection of Oscillatoria agardhii
by two chytrid parasites
G.W. Beakes*, H.M. Canter and G.H.M. Jaworksi. T h e
University of Newcastle upon Tyne, NEI 7RU1,and Freshwater Biological Association Windermere Laboratory, Far
Sawrey, LA22 OLP, U.K.
The infection of filaments of the planktonic blue-green alga Oscillnroriu
agardhii by two chytrid parasites. Rhizophydium megarrhizum and an,
unnamed Rhizuphydium sp. is described. The former species infects
filaments only via the peptidoglycan end walls, whereas the latter
infects via the carbohydrateensheathed side walls. Therefore these
species seem to have evolved separate infection niches on the same
host. Both species produce a fairly broad rhizoid which grows axially
through the filament, penetrating the aoss walls as it moves from
cornparhnent to compartment. The rhizoids are bounded by a thin
carbohydrate-rich wall and contain mitochondria and abundant
memb'anous arrays. The host cells show little response to infection
during the early sLges, although there is evidencb that some of the
abundant glycogen reserves may be depleted in the immediate vicinity
of the rhizoid. At advanced stages of infection when the parasites have
released their zoospores, there appears to be a general collapse of the
cytoplasmicintegrity of host cells.

Homothallism in the Sordariaceae
Nicholas P. Beatty and N. Louise Glass. Botany Dept., University of British Columbia, Vancouver, B.C. V6T 124,Canada.
The mating type idiomorphs in Neurospora crassa, designated A and a,
control entry into the sexual cycle. In heterothallic species, nuclei with
unlike mati& types must c&e together before kar;ogamy and meie
sis can occur. Two homothallic classes exist in Neurospora, those with
only the A sequence (the majority) and those both A and a sequences
(Neurosporn t e r h l a ) . Neumpora terricola, like most Sordariaceae home
thallics, has both mating type idiomorphs but mates with itself. Of
what use are two (or any) mating type genes to a species that is self
fertilizing?A molecular analysis of mating type in the Sordariaceae
based on probes generated from the N. nassa A and a idiomorphs has
shown that ~ e u 6 s p r tenicola
a
is unique because it is missing; portion
of the N e u m v m nassa A sequence.The homothallic Neurosma afri,
cam and at least six other ~oidariaceaehomothallics contain the entire
a sequence. Neuroqma terriwla and all Sordariaceae tested possess the
entire a sequence. An investigation of A and a functionality in Neurospora hmiwla
is in progress.

.

Molecular and morphological phylogenies for
auriculariaceous basidiomycetes
M.E. Berres, L.J.Szabo* and D.T. McLaughlin. Department of
Plant Biology, *USDA-ARS Cereal Rust Lab., University of
Minnesota, St. Paul, Minnesota 55108
Molecular data can provide numerous independent characters for
comparison with morphologically based phylogenies. We used PAUP
3.0 to cladistically compare relationships between species of Puccinia,
Melampsora, Heliwgloea, Kriegeria, Tilletia, Ustilago, Agaricostilbum and
Auricularia based on ultrastructural and other morphological characters. We also analyzed (by using maximum likelihood, Weparameter
distance matrix, and Wagner parsimony methods) the phylogenetic
relationships of these species based on the DNA sequence of the 5' end

of the nuclear 25s ribosomal subunit. Phylogenetictrees obtained with
morphologicalor molecular data were similar. Both methods showed
close assodation between the rusts, Heliwgloea and Kriegeiia, and both
indicated that AgaricostiIbum is phylogenetically isolated from other
basidiomycetes.

Convergent evolution among arthropoddispersed perithecial ascomycetes
M. Blackwell and J.W.
Spatafora, Dept. of Botany, Louisiana
State University, Baton Rouge, Louisiana 70803
Morphological features of perithedal ascomycetes that enhance arthropod spore dispersal are putative convergences. We have used molecular data (nuclear-encoded small subunit rDNA) and dadistic analysis
to investigate this possibility. Genera currently placed in the Ophiostomatales and Hypocreales are central to the study that induded a
total of 50 taxa in 20 orders. Our data suggest arthropod dispersal has
arisen independently in five different line& of ~ t h e d a l & c o m y cetes and challenge the classification oE 1) Cerntocystis in either the
~~hiostomatales,r the Sordariales; 2) s
~
~
ISubbaromyccs,
I
~
,
and Kathistes in the Ophiostomatales; and 3) Pyxidiophom in the Hypocreales. However, changes in ordinal level placement should await
corroborative evidence from additional data sets, as well as more
extensive taxon sampling.

Characters of the genus are compared to other protostelids to
determine its phylogenetic position.

Occurrence and significance of dsRNA in
Chalara elegans (syn.Thielaviopsis basicola)
A.M. Bottacin. C.A. Uvesque and Z.K. Punja, Dept. of
Biological Sciences, Simon Fraser University, Burnaby, British
Columbia, Canada V5A IS6
Chalam &guns Nag Raj and Kendridc is a soilborne dematiaaous
hyphomycete and a facultative parasite on a wide range of plants.
Strains originating from British Columbia, Canada; Arkansas,
California, Florida, North Carolina and Washington, USA; and the
Netherlands were studied. The strains were grown in half-strength
PDB for 3-4 days, following which total nucleic acids were extracted
using a Tris/EDTA/SDS phenol-free procedure. After RNase treatment in high salt and electrophoresis in 0.7% agarose gel all strains
except FL,NC, CA(BK28) and AK were found to each contain a 2.8 kb
dsRNA band. The FL strain had no dsRNA while the latter three
strains contained multiple bands ranging in size from 2.6 to 12kb.
Growth rate of the NC and CA(BK28) strains appears slightly reduced
in comparison with other strains. Preliminary virulence tests have not
indicated any significant differences. The most noticeable difference in
the NC and CA(BK) strains which contained multiple dsRNA bands
was in colony characteristics; they were atypically
serrated, darkly
.pigmented, with exudate droplets forming on the colony.
-
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A taxonomic review of Thrausfotheca
(Saprolegniales, Oomycetes)
Will H. Blackwell and Martha J. Powell, Department of Botany,
Miami University, Oxford, Ohio 45056.
Authorship of the original species, T. clawta (18931, based on Dictyuchus dnvatus de Bary ex Busgen (18821, should be cited as (de Bary ex
Busgen) Humphrey, or as (Busgen) Humphrey, rather than as (de
Bary) Humphrey. Although resembling T. primwchlya Coker &Couch
(1924), identity of T. caucasica (1922) is questionable. Additional taxa
desaibed in Thraustothtra during the 1920's, T. achlyoides Coker &
Couch (1923) and T. u n i s p m Coker and Braxton (19261, became bases
for recognition of new genera of Saprolegniales, respectively CPIyptrulegnia Coker (1927) and Brevilegnin Coker & Couch (1927). Thrmrstothecn
irregulmis Coker and Ward (19391, possibly related to Achlya dubia
Coker (1923), is invalid, lacking a Latin diagnosis. Thraustotheca
presently includes two distinct, validly described species, T. clavata
and T. primwchlya. Sporangial ontogeny and dehiscence are key to
relationships of Thraustotheca to other genera of the Saprolegniaceae.

Observations on the protostelid genus
Schiroplasmodiopsis

R.N.Bortnick & F.W. Spiegel, Dept. of Biological Sciences,
University of Arkansas, Fayetteville, AR 72701, USA.
Schizoplasmodiopsis was erected for strictly amoeboid protostelids
possessing non-apophysate stalks, and non-deciduous spores with
sculptured walls. In other protostelid genera, it is typical that all the
species have similar trophic states to each other. In this respect Schizcplasmodiopsis differs from other genera. The genus contains some
species that are exclusively plasmodia1and others that are primarily
uninudeate. Trophic cells of three species S. mclgme, S. pseudoendospora, and S. amwboidea -were examined. Cell morphology and the
cytoskeleton were compared It appears that S. mnoeboih isnot
congeneric with S. pseudoendospam, the type species. Data to date are
unclear on the relationship between S. mclgare and S. pseudmdospora.

-
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Post-embedment cytochemistry of hyphal
tip cells using lectin probes
T. M. Bourett & R. I. Howard, DuPont Company, Central
Research & Development, Wilmington, DE 19880-0402.
We labeled thin sections of freezesubstituted Magnaporthe grisea
hyphae using gold conjugatesof wheat germ agglutinin ( G ~ ~poke),
weed m i t o m ( P W ) , or concanavalin A (ConA). WGA bound heavily to the c& wall, except at the hyphal apex. In preliminary experiments PWM labeled the cell wall lighty but, in contrast to WGA,
bound heavily to the contents of electron opaque vesicles ca. 160 n m in
diameter, sometimes located within the apex. PWh4 did not label
smaller apical vesicles, abundant within the Spitzenk6rper. We found
substantialintracellular binding of ConA; especially to a non-vesicular
component of the Spitzenkorper exclusive of the core region, assodated with smooth membrane cistemae, the plasmalemma-cell wall
region, and a dass of vacuoles distal to the apex. Binding was
enhanced after specificmodifications of preparative procedures.
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Cytochemistry of surface structures of Cochliobolus
heferostrophus germlings
E. I. Braun and R. J. Howard, Department of Plant Pathology,
Iowa State University, Ames Iowa; Du Pont Co., Wilmington,
DE 19880-0402.
Germ tubes and appressoria formed in water on glass were covered by
a twdayered sheath. While the inner sheath layer could be positively
stained with several common histological agents, the broader outer
layer could only be observed by negative staining. Sheath layers were
not labelled by any of 10 lectin-FITC conjugatesemployed. Spores
were weakly labelled only by Maclura pomifera agglutinin. Germ tubes
were stained intensely by Concanavalin A and faintly by lectins from
M. pomifera and Bauhinin purpuren. While hyphae were labelled intensely with wheat germ agglutinin this lectin bound only to the base of the
germ tube wh&e it emerged from the conidium. Germ tube and

appressoriurn walls fluoresced brightly when heated with either aniline blue or Tinopal. Appressoria appeared to bind several lectins in a
non-specifk fashion.

Evolutionary relationships within the rusts:
evidence from the 18s rRNA gene
T.D. Bmns and T. M. Szaro. Dept. of Plant Pathology, University of California, Berkeley, CA, 94720.
We have sequenced the 18s rRNA gene from 13'species of rusk and 4
other related basidiomycetes. Phylogenetic analysis of these data
reveal the following. 1) the rusts represent a highy divergent, derived
monophyletic group of basidiomycetes whose closest relatives are
other simple-septate taxa with hansverseIy septate basidia. The moss
parasite Eomnartium musciwla is the most dosely related taxon to
rusts that we have examined to date. 2) Within the rusts studied most
of the 18s divergence is partitioned into three main lineages. One
group is composed of 5 of the 6 genera of Pinaceous associated rusts:
Cronmtium, Coleosporium, Chysomyxa, Pwciniastmm, and Uredinopsis.
The second group contains the genus Melampsora, and the third
contains Gymnosporangium, and Uromyces. 3) Although the root of the
rust tree is not strongly resolved by these data it appears unlikely that
Uredinopsis, a fern-assodated rust is near near the root. This result
conflicts with traditional theories of tight coevolution between
vascular plant hosts and the rusts.
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Ribosomal DNA sequence divergence
within the ITS in the Sclerotiniaceae
I. Carbone and L.M. Kohn, Dept. of Botany, Univ. of Toronto,
Erindale College, Mississauga, Ontario, Canada WL 1C6.
Based on morphological and immunological studies, we hypothesize
that the necrotrophic, sderotial genera, such as Sclerotinia and
Bohyotinia, comprise a lineage $thin the family Sderotiniaceae
distinct from the substrata1 stromata taxa, such as Rutstrmia. In this
study, ITS 1 and ITS 2 of 29 sderotial isolates (19 species in 9 genera),
11 substratal isolates (8 species in 4 genera), plus 5 outgroup isolates
representing the Leotiaceae and Qaviapitaceae were compared.
Direct, double-stranded sequencing yielded ca. 170 bases for sderotial
isolates and ca. 200 bases for substratal and outgroup isolates.
MACVECTOR and MUTALIN were used for global alignment, and
multiple alignments with hierarchical clustering, respectively. The ITS
shows close similarity among most of the sderotial taxa, supporting
the hypothesis that a sclerotial lineage exists and suggesting that this
lineage has evolved relatively recently. Sequence divergence is greater
amongst the substrata1 taxa and our outgroup isolates from the
Hclotiales. Although a duster of species within one genus can be
distinguished, we conclude that a substratal lineage cannot be
discerned based on this genomic region.

Relatedness of the wheat bunt species and
members of the Tilletia fusca complex
L. M. Carris, Dept. of Plant Pathology, Washington State
University, Pullman, WA 99164-6430.
Bunt fungi in the Tilletia fusca complex infect wild grass species in the
Pa&~c Northwest. Morphologically and biologically, thcsc fungi are
similar to Tilletia wntrocersa (TCK), the dwarf bunt fungus of wheat.
Additionally, TCK and T . fusca varieties bromi-tectomm andguyotinna
have common hosts. We demonstrated reproductive compatibility
between TCK and members of the T. fusca complex, providing further
evidence of the relatedness of these fungi. Random amplified polymorphic DNA (RAPD) markers were used to generate a similarity

matrix and phenograrn for TCK and the T. fusca complex. Preliminary
resulk indicate T. fuKn var. bromi- t e c t m m and T.fusca var. pyotinnn
are more similar to TCK than to T. fusca var. fusca. Host specificity may
be at least as indicative of relatedness as teliospore morphology in this
group of bunt species.

Taxonomic studies of the form genus
Ambrosiella based upon rDNA sequences
S. Cassar, J.W. Spatafora, and M. Blackwell, Dept. of Botany,
Louisiana State University, Baton Rouge, Louisiana 70803
Several mprphological features, induding the presence of monilioid
conidiophores and solitary holoblastic conidia unite the ten species of
the fonn genus Ambrosida Brader ex von Arx & Hennebert. The
common association of the taxa with ambrosia beetles also has been
used as support for their congeneric status. However, ordinal place
ment has been hampered by the absence of a sexual stage in any
species of Ambrosiella In this study, RFLP analysis of the internally
transcribed region of rDNA was used to examine relationships within
the genus andamong conspecific isolates from various host beetles.
Sequences of nudear-encoded small subunit rDNA of A. xvlobori, A.
tingens and A. hartigii were used in a phylogenetic analysiiwith .
sequences of fungi spanning a broad range of ascomycetous orders to
test monophyly of the form genus and to determine i k ordinal status.
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A study of microbes entrapped in glacial ice
C.M. Catranis and W.T. Starme?. Mikrobios, Corp., Pompey,
NY 13138and Syracuse University, Syracuse, NY 13244.
The research accomplished two major goals. The first was the develop
ment of an aseptic procedure for the recovery of live microorganisms
from deep ice cores. The second goal was to attempt to grow entrap
ped microbes from the interior of ice cores previously drilled in Greenland (GISP2, Dye 3-1971 & Dye 3-1979). Cores from depths of 62 to
1995m were investigated. Microbes were recovered from all depths.
Fungal isolates were numerous and induded species in the genera
Uadospoliurn, Phoma, Erophiala, Aureobasidium,- m i l l u s , i d C u m laria. Some basidiomycetous yeasts of the genus Rhodotomla were also
recovered.

a aL,

Studies on Ganodenna spp. (
Lingzhi, or
Reishi) of biomedical importance. I. Survey
A.W. Chen, L.J. Tanghe, C. Hsiao Wu, G. Wu, & R.-S. Hseu.
Rochester Area Mycological Assoc. 1730 Penfield Rd. #41,
Penfield, NY 14526.
A wide range of G a n o d m (GA) products are available in Oriental
traditional medicine stores and food markets, and from growers,
pracessers, herb stores & m
- e r a l nutrition stores in North America.
Mycelia, fruiting, and extracts are the sources of active prinaples,
packaged in pure form or in combination with other components.
Consumers should be aware of the form and amount of GA in the
product for its effectiveness. Lab. analyses were made to detect the
fungus in the products. Typical GA spores and mycelia were discerned
in some samples. Different spore types with distinct spore apexes were
found, indicating different spp. Taxonomically, of special interest are
spp. with dark pilei and papillate3 spore apexes. We propose that the
description of the genus be amended to include such spp. with
non-truncate spore apexes.
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Secretion of membrane-associated laccase in
liquid culture of Coprinus congregatus

H.T.Choi and S.J. Kim.Dept.

Fungal extract production for evaluation of
anti-cancer & anti-viral activity
R.P. Collins1, D. A. ~ i l l e ? , T. G. ~ c C l o u d M.
~ , P. Bums2, W.

Microbiol., Kangwon Univ,

Chunchon 200-701, S. Korea.
The hyphal tip laccase of Cop. cagregatus which is a membrane-assodated enzyme and shows different banding patterns on PAGE analysis
when compared with the enzyme of liquid culture has been s u a e s s
fully secreied to culture medium in liqhd shake culture by lowering
the pH of medium. When the fungus is cultivated in low pH medium
( p ~ 4 . -04.51, only the hyphal tip laccase is found in the cdture
medium after 6 hr incubation and there is no liquid-type enzyme uhen
examined by PAGE analysis. The regulation of the enzyme synthesis
will be discussed.
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Mating type meiotic drive in two Myxomycetes
Jim Clark. School of Biological Sciences, University of
Kentucky, Lexington, Kentucky 40506.
The,slimemold life cycle alternates between a diploid plasmodial stage
and a haploid myxamoebal stage. Normally the myxamoebae serve
dirrectly as gametes to form the plasmodium and meiosis occurs when
the plasmodium converts into sporangia. Therefore, in heterothallic
isolates, myxamoebal clones derived from isolating single spores from
the sporangia should display a 1:l segregation of mating types. However, three Didymium iridis isolates from Mexico and eleven Didymium
owideum isolates from Virginia were found to have greatly skewed
mating type ratios. In both cases, plasmodia which had been formed
by aossing h o w n mating types, produced spores in which one specific mating type was nearly or in some cases completely elimi- nated.
This apparent meiotic drive of mating type is an interesting addition to
the already complex reprodudive systems of the slime molds.

Molecular analysis of population structure and
genetic diversity in the genus Basidiobolus
Bruce 1. Cochrane and Kimberly Chernov, Department of
Biology, University of South Florida, Tampa, FL 33625
The genus Basidiobolus (Zygomycotina: Entomophthorales)is a
widespread saprobic funfun&&at is the c a w t i i e agent of entomophthoromycosis basidiobolae, an infection of vertebrates that occurs in a
restricted portion of the range of the genus. Analysis of allozyme polymorphism and RFLP's in the rDNA region suggested the hypothesis
that pathogenic isolates comprise a geneticallyhomogeneous group,
while saprobic isolates obtained from a worldwide sampling are
highly heterogeneous. To better characterize the struch;e ofsaprobic
populations, we have used random amplification for polmorphism
detection (RAPD) to examine diversity among thirty isolates obtained
from a single field area. Results indicate that this population is nearly
uniform, in conhast to the diversity of the genus as a whole. We
suggest that populations of this fungus consist of the asexual progeny
of a small number of founder propagules, so that an individual population lacks much of the genetic diversity present in the entire genus.
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The City of Roses earns its nickname. Large displays
of roses can be found at the International Rose Test
Gardens in Washington Park (in the western part of
:$
:' the city) and the Sunken Rose Garden at N. Ainsworth
and N. Albina Streets (several blocks north of the Con- :;:
S vention Center).
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B. Lebherz 1112, G. M. Muschik2. DTP/NCI1, PRI/DynCorfi
NCI-FCRDC, P.O. Box B, Frederick, MD 21702.

PRI/DynCorp, by contract with the NCI/DTP, grows, preserves, exb c t s and performs biological evaluations of 5 0 0 pure fungal cultures
per year to determine their potential as sources for new anti-cancer
and anti-viral agents. Cultures purchased from ATCC or donated from
research laboratories are grown on a scale designed to yield 2100 mg of
organic solvent soluble extract. Both organic and aqueous fractions are
evaluated for their potential to contain new chemotherapeutics in the
in-aim 60human tumor cell line system and the in-aitro CEM
lymphocyte anti-AIDS system. This presentation provides an overview
of the program. The proper mechanism by which submissions of
fungal cultures may be made to the program will be given. Research
sponsored by the National-Cancer Institute, Dept. of Health & Human
Services, under contract N01-CO-74012with PRI/DynCorp.
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Morphology of VAM in sugar maple
(Acer saccharum Marsh)
Cooke, P. Widden, and I. O'Halloran*. Concordia

M.A.
University, Qubec, Canada, and *MacDonald College of
McGill University, Que'bec, Canada.
The development of VAM fungi in the roots of sugar maples was
studied in roots of mature trees, in newly emerged seedlings collected
from the field and in sterile seedlingsinoculated in the greenhouse
with unsterile forest soil. The roots are infected with VAM fungi
within 3 weeks of the emergence of the fist true leaves. Infection starts
with the formation of an apressorium, which, on penetration, forms
large hyphal coils within the outer cortex. Arbuscules often form as
o u ~ o & s from hyphal coils fomring "arbusculatecoils." Both
seedlings and roots of mature trees collected from the field have very
few arbuscules, but form large numbers of hyphal coils and vesicles.
The structures formed in the field-collected materials were similar to
those formed in the greenhouse. The types of arbuscule formed are
very different from those normally encounteredin annual a o p plants.

Immunochemical and morphological
comparison of peripheral iesiclis in
zoospores of Ph-ytophthora cinnamomi
M. Cope and A.R. Hardham. Australian National University,
Canberra, Australia.
Immunocytochemical studies have been interpreted as showing excytosis of large peripheral vesicles (LPV)during encystment of zoospores of Pythium aphrmidmnotum and the retention of LPV in cysts of
Pkytophtha cinnmnomi. Two other types of peripheral vesicles have
been recogrwd in P. cinnamomi but not in P. aphanidennatum.We have
now used monoclonal antibodies raised against P. cinnamomi c o m p
nents to demonstrate that the LPV of P. aphanidennatum zoospores do
not undergo exocytosis during encystment. We also have evidence for
a population of ventrally located vesicles which do undergo exocyte
sis. Our results suggest that the biology of encystment of these two
species may be more similar than previously thought.
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A hostlpest database for fungi, bacteria,
viruses, mycoplasmata and nematodes
on plants in Canada

The ultrastructure of ascosporogenesis in
freezesubstituted Thelebolus crustaceus

M. Corlett and P.M.D. Martin*. Centre for Land and Biological
Resources Research and *Plant Health Division, Agriculture
Canada, C.E.F.,Ottawa, Canada KIA OC6.
A host/pest database is being compiled utilizing d&rse W for
published records of fungi, bacteria, vinws, mycoplasmata and
nematodes on cultivated, wild and weedv plants in Canada from
1980-81up to the present. Some 16,000h&est
records have been
input and are now being revised Data fields include: pest name and
authority, synonym, host name and authority, host family, geography
by province or territory, local area, taxonomic group designation,
symptoms, plant parts affected, biology, notes, author(s)of publication, publication code, journal volume, page and year. A reference
database to the ated publications is also being compiled.

Aspen mycorrhize: ecology, syntheses
and growth studies

K.I. Czvmmek and K.L. Klomparens, Center for Electron
Optics, Michigan State University, East Lansing, MI 48824.
High-pressure and propane-jet freezing were essential for determining
the origin and development of the enveloping membrane system
(EMS)during ascosporogenesisin Thelebolus crustaceus. Invaginations
of the plasma membrane initiated formation of the EMS. Fusion of
individual units of the dosely-spaced double-membranes resulted in a
cylinder surrounding most of the ascus protoplasm. This cylinder
enveloped individual nuclei with accompanying cytoplasm and
organelles to form ascospore initials. Envelopment of each ascospore
initial appeared to be facilitated by a nudear associated organelle and
closely associated miaotubule organizing center. Initially, wall materials and/or precursors were deposited between the double membranes
horn within the ascospore initials. Secondary wall formation appeared
to be deposited, in part, from the epiplasm. Late stages showed an
epiplasmic microtubular network associated with the outer membranes of the ascospores, which appeared to interconnect the spores
into a single mass before discharge.

C.L. Crivvs, Virginia Polytechnic Institute and State Univ.,
Blacksburg, VA 24061.
The ectomycorrhizal communities of 3 aspen-covered sites in
southwestern Montana and southeastern Idaho with varying stand age
conditionsand soil types were compared. In all, 39 species of ectomycorrhizal fungi were associated with P. tremuloides. The dominant
fungal species varied by site. Species reported on aadic soils in Europe
and other species reported to be "early colonizers" were found exclusively on the aadic soils of the Butte site. Many late stage" fungi such
as Amanitas and Cortinarii were found on the older and more productive sites. Nine isolates of ectomycorrhizalfungi were tested for their
ability to form mycmhizae with P. hemuloides. Ammrita muscaria v.
fonnosa, Amanita patherim, Paxillus &is
and Pisolithus tincton'us
formed mantles and Hartig nets. Inocybe lama and P i Z o h m cmcam
formed mantles but no Hartig nets. Dry weight, stem diameter, height
and number of roottips increased in young aspen seedlings inoculated
with a majority of the fungi listed above. The implicationsfor aspen
survival and growth are discussed
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The ultrastructure of ascosporogenesis
in high-pressure frozen freeze-substituted
samples of Sordaria humana
K.T. Czvmmek and K.T. Klomparens, Center for Electron
Optics, Michigan State University, East Lansing, MI 48824.
High-pressure freezing was useful for determining the development of
the enveloping membrane system during ascosporogenesisin Sordaria
humnnn. A double-membraned cylinder enveloped individual nuclei
with accompanying cytoplasm, iumerous lipidbodies and organelles
to form asmspore initials. Envelopment of each ascospore initial
appeared to de facilitated by a modified nuclear assohated organelle
with numerous miaotubules emanating along its ads. Primary wall
materials and/or precursors appeared to be deposited between the
cfosely-spaced double membranes from the epiplasm. Numerous
multi-vesicular bodies and asternae were observed within ascospore
initials during wall development.
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Laser scanning confocal microscopy
of selected fungi
K.T. Czvmmek and K.L. Klomparens, Center for Electron
Optics, Michigan State University, E. Lansing, MI 48824.
Samples of Thelebacs nustaceus, Gonansin erecta and Sordnrin humuna
were examined by laser scanning confocal miaoscopy (LSCM) to
determine its value for fungal samples. A 488 n m argon ion laser was
used with ethidium bromide or FITC-conjugated anti-tubulin to obtain
optical serial sections of fluoresced nuclei or microtubules, respectively. Ethidium bromide also fluoresced the cytoplasm and cell walls of
some fungi.When processed, 3-Dmodels could be obtained of cell
surfaces rkembling scanning electron microscopy. Each immunofluor
d optical serial section could be examined individuallv, collected
and pr&essed for 3-D models or overlaid on brightfield trksmitted
images. All 3-D models were processed on a Silicon Graphics 4D30
Personal Iris Workstation with Voxel Viewm software. We expect
LSCM to make significant contributions to the study of fungal
development and systematics.
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Low-temperature scanning electron microscopy of
plasmodia of Physarum polycephalum
Monica L.C. C m m e k and Karen L. Klomparens, Center for
Electron Optics, Michigan St. University. E. Lansing, MI 48824.
Low-temperature scanning electron miaoscopy (LTSEM) allowed
excellent spatial preservation of the plasmodium and assodated strucs,
Culturesof
tures of ~&sann;!polycepMum ( ~ ~ ; o m ~ c e t ePhysarales).
P. polycephalum were grown on 2% water agar with oat flakes in continuous dark. Frozen-hydrated samples were whole or fractured, etched,
gold coated, and observed by LTSEM. Phaneroplasmodia consisted of
protoplasm with veins and an advancing front of slime filaments. The
net-like plasmodial front later coalesced by the projection of plasmodial strands across the areas not encompassed yet by the plasmodial
body. The plasmodial strands appeared to emanate from different
levels resulting in a tiered appearance. Many areas were not filled in
completely by the strands and remained as openings in the plasmodial
surface.
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Observations of sporangial development of
Physarum polycephalum using low-temperature
scanning electron microscopy
Monica L.C. C m m e k and Karen L. Klomparens, Center for
Electron Optics, Michigan St. University, E. Lansing, MI 48824.
Low-temperature scanning electron microscopy (LTSEM) allowed
excellent preservation of whole and ayefractured sporangia of
Physarum poIycepMum. Cultures of P. polycephalum (Myxomycetes,
Physarales)were grown on 2% water agar with oat flakes under
continuous light and starvation. Frozen-hydrated sporangia at various
stages were etched, gold coated and examined by LTSEM.The peridium of sporangial initials was very wrinkled, however, at maturity it
appeared much less convoluted. Small openings were observed on the
&face of the peridium in sporangial i n i k s &d mature sporangia.
Fractured samples revealed a doublewalled peridium and many
details within sporangia. Sporangiospores were ornamented with
small spines and many appeared to contain a large depression.
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Developmental studies on asexual and sexual
reproduction in Mycotypha africana (Zygomycetes)
R.E. Edelmann and K.L. Klomparens, Department of Botany
and Plant Pathology, Michigan State University, East Lansing,
MI 48824.
The predominant form of reproduction in M y w t y ~ h aafricann readily
converted from sexual humothallic) to asexual upon a brief exDosure
to light, when grown on 2% V-8juice agar at 15.6. Cultures wire
obswed with light maaography and ayo-SEM. Homologous gametangia developed from aerial/progametangial hyphae, fused and
produced numerous thick walled, warted, pigmented zygospores. The
aerial/progametangial hyphae usually formed multiple zygospores
with no apparent spatial arrangement. Dimorphic, unispored sporangiospores formed upon pedicels on cylindrical vesicles. In 24 hrs
darkness, no mature, pigmented sporangiosporesformed. Upon
exposure to light, pigmented sporangiosporeswere almost exclusively
formed. New cultures (24hr. dark), produced from light-exposed
cultures, formed low numbers of mature sporangiospores, which
decreased in number with each subsequent 24 hr. dark transfer.

Vesicular-arbuscular mycorrhizal fungi
diversity under arctic environments
Y. Dalp6, S.G. Aiken*, G. Mitrow, and L.L. Consaul*. Centre for
Land and Biological Resources Research, C.E.F. Agriculture
Canada, Ottawa KIA OC6. *Botany Division, Canadian
Museum of Nature, Ottawa K1 P 6P4.
An intensive survey of the vesicular-arbuscular mycorrhizal fungi
(VAMF) from the rhizos~hereof Festuca dants was undertaken in
arctic regions. Grass species harvested were F. hyperboreu, F. bnrchyphylla &d F. bafinensir. 195 soil samples were d e c t e d on Ellesmke
Island, Axel Heiberg Island, Cornwallis Island and Bathurst Island
(75-80W; 78-98W). Intraradical vesicles and intracellular arbuscules
were detected in root systems growing in sandy on well drained soils.
Extensive coenocytic fungal hyphae were oft& observed inside and
outside roots, sometimes still attached to spores. For the first time,
Glomaceaespores were found in soil extracts. Species represented are
by order of importance, Glomus mosseae, G. fasciculatum, and G. macm
cmpum. A series of growth chamber bioassays with isolated unidentified spores, root samples, and soil extracts are in progress in an
attempt to isolate other cold-resistant VAMF strains.

Time and space partitioning between
Armillaria mellea and Armillaria gallica

T.W.Darmono, M.T. Baniks, and H.H. Burdsall, lr.* Dept. of
Plant Pathology, University of Wisconsin, Madison, WI 53706,
and *Center for Forest Mycology Research, Forest Products
Laboratory, One Gifford Pinchot Drive, Madison, WI 53705.

In a wooded area on the University of Wisconsin-Madison campus,
Annillaria mellea and A. gdlica occurred at the same site but produced
basidiomata at different times. In 1991, basidiomata of A. mellea were
found in August, while those of A. galIiaa were found in October. At
that site, A. mellea colonized an oak (Quermssp.) stump, formed
pseudosderotial compartmentsin the wood and produced basidie
mata directly from pseudosderotia. Annillark gdlica formed nets of
rhizomorphs in the bark of the same stump and in the surrounding top
soil layer and produced basidiomata directly from the tips of the
rhizomorphs.

Systematics of Wilcoxina and Tricharina (Pezizales)
inferred from ribosomal DNA sequences
Keith N. Ee;~er,
- - Department of Biology, Memorial University
of Newfoundland, Canada.

(5'm

The ribosomal DNA internally hmscribed spacer
and a portion
of the small subunit ribosomal RNA gene was amplified from taxa of
Wilcoxim and Tricharinausing the polymerase chain reaction and
sequenced using an Applied ~ios$t&s automated DNA sequencer.
The region analyzed varied from appraximately 240 to 300 bp in
length. Sequences were highly divergent between genera due to
numerous insertions and/or deletions in the SITS, but were more
conserved within genera. This supports separation of Wilwxina from
Tricharina by Yang & Korf (1985,Mycotaxon 24:467). Four taxa of
Wilcoxina were distinguishable: two subspecies of W. mikolae (var.
mikolae and var. tehaspola), an unidentified species of Wilcoxinasimilar
to W. miblue, and W. rehmii, which was the most divergent taxon
within the =enus. Tricharinn contained several doselv- related taxa: T.
ascophano&, T. ochroleuca, T. gilm and T . g d a n d i f n . Trichmina
praecox was quite divergent from the other Tricharina taxa. The three
varieties of T. praecox described by Yang and Korf (1985)had nearly
identical sequences and could not be distinguished, suggestingvarietal
status is unwarranted.

POSTEFZ

Induced resistance to Phytophthora infestans
in different varieties of tomato: the role of
chitinase and pl,3-glucanase, and the in vitro
antifungal activity of the PR-protein fractions
J. Enkerli, A. Bonhoff, U. Gisi, Y. Cohen and E. Mosinger. Dept.
of Botany, University of Georgia, Athens GA, 30602.
Systemicresistance was induced by preinoculation with Phytophora
infestnns. This induced resistance reached its maximum seven days
after pre-inoculation. Increase of systemic induced chitinase activity
paralleled the increase of systemic resistance. Systemic resistance was
not associated with an inaease of
glucanase activity. The resistance of different varieties of tomato did not correlate with different
levels of chitinase or p1,3-glucanase activity. The PR- protein fractions
of induced plants contained demonstrableantifungal activity.Systemic
induction of chitinase and jL1,3-glucanase activities in tomato differs
from that reported from tobacco~cucumberor rice.

Species of Septoria on Orchids

Polyphyletic origin of the genus
Hymenogaster: molecular evidence

D.F. Farr. Systematic Botany and Mycology, USDA, ARS,
Beltsville MD, 20705.
Ten taxa of S e p h have been reported to occur on members of the

Robert Foael,
- University of Michigan Herbarium, Ann Arbor,
Michigan 48104.

Orchidaceae. Based on the number of collectionsin BPI one of the
species, S. selenophomoides Cash and Watson, is fairly common. A
distinctive character of this fungus is the production of both miacspores and maaospores. A similar condition has been reported for
some species of Sepfwin on the Gramineae, but does not appear to have
been reported for any Septwins on Dicotyledons. The maac- spores of
S. selenophoides, which measure 12-22x 0.7-1 p,are also distinctive
because of their small size and being one- or non-septate. This type of
spore is also not common in the genus Septwin The placement of S.
selenophomoides in the genus Septorin and its relation- ship to the other
species of Septoria on orchids will be discussed.

Sporoarps produced by Hymenogaste* and other f a l s e - M e s provide
little data for determining phylo&ny due to their reduced morphology. A 236 bp portion of the large subunit of the mitochondria1 rRNA
of four H&mogasterspeci&was sequenced and published
sequence data from Cortimrius oiolaceous and the followinn were used
to k t a hypothesized relationship, based on similarities Gspore
morphology and spore color, between Hymemgaster and Cortinarius:
Suillus sinuspauliensis, Rhiwpgon subcuerulescens, Trunwcvlumella
citrina, Bolefellusananus, and Gastroboletus dhmnibruneus.The DNA data
show that Hymenogastergilkeyae and Y. albellus are related to Cortinarius, H. sublilacinus to Suillus, and Y. mnnnurpkyii to Boletellus.

.

PCR fingerprinting of chanterelles (Cantherellaceae)
T. Feibelman, P. Bayrnan, W.G. Cibula, and J.W.
Bennett.
Tulane University, New Orleans, LA 70118, and Stennis Space
Center, MS 39529.
Cantharelluscibmius basidiocarps from California differ morphologically from those found in the U.S. Gulf Coast region. Morphological variation is pronounced even within Gulf Coast populations of chanterelles traditionally classified as C. cibnrius. We used the polymerase
chain reaction (PCR) to compare ribosomal DNA from basidiocarps of
C. cibarius differing in morphology and geographic origin, as well as
from two closely related species. C. cibarius was collected from several
locations on the Gulf Coast and the central California coast, C. s u b
albidus was collected from Califomia, and a dark squamulose CanthareUus (apparendy undesaibed) was collected from Mississippi. Segments of nuclear ribosomal DNA from the ITS region and the 28s gene
were amplified, and restriction maps were generated using the PCR
fingerprinting method and
described by Vilgalys A d Hester
(1990. J. Bact. 172: 42384246). There were difierencesin rDNA between
C. cibaritts basidiocarpsfrom Califomia and the Gulf Coast, which
correlated with differences in morphology. Chanterelles were found to
have a large insert in the ITS region between the 18s and the 5.8s
genes, relative to other fungi.

Arginine-dependentcontrol of the Neurospora crassa
arg-2 locus: mutational analyses of regulation
accomplished with reporter genes
N. Freitag and M.S. Sachs. Oregon Graduate Institute, 19600
NW von Neumann Dr., Beaverton, OR 97006.
The arg-2 locus of N. crassa encodes the small subunit of arginine
(&&specific carbamoylphosphate synthetase (CPSA). ~ ~ g u l a t i o
ofn
a q - 2 by amino add levels is mediated by at least two pathways. Cross
pathway control, the general mechanism regulating &in0 ahd
biosynthesis, increases levels of the small CPSA subunit when N.
crassa is starved for Arg. Arg-dependent control reduces subunit levels
in the presence of excess Arg, and appears to be unique to mg-2. We
explore the use of reporter genes to identify cis- and trans-acting
elements important in Arg-dependent control LucZ and hph reporter
genes from E. mli were tr-lationally fused to arg-2 and fusi~n-~enes
introduced into N. crassa strains. The m-21lacZ fusion retained
Arg-dependent control. Similarly, tranzonnants carrying the arg-2/kpk
gene were resistant to the antibiotic hygromydn B (Hyg) on minimal
medium, but were unable to grow when both Hyg and Arg were
present. From one such transformant, we isolated mutants that are able
to grow on Arg-Hyg medium. Mutations analyzed appear only to
affect the introduced gene and thus possibly affect the &acting
control regions of the arg-2/hph fusion gene.

POSTER

Temperature effects on growth
of selected Basidiomycetes

POSTER

T. Feibelman and W. G. Cibula. Tulane University, New
Orleans, LA 70118 and Stennis Space Center, MS 39529.

Phylogenetic implications of cytoskeletal
organization in some basidiomycetous yeasts
E. M. Frieclers, D. J. McLaughlin, and J. Meyer. Department of

Nuemutoloma sublateritium is absent from the U. S. Gulf Coast mycoflora
Plant Biology, University of Minnesota, St. Paul, 55108.
and some Voloariella species are not found in temperate regions, alAscomycetous yeasts are characterized by spindle formation and
though suitable substrate is abundant and favorable temperaturesfor
nuclear division in the parent cell or bud iunction. Limited data on
fruiting exist for several months each year. Selected basidiomycetes
basidiomycetous
shows division & the bud. Yeasts of Agarim
were Gown at different temperatures-to determine growth rates. Pure
stilbum puldwrimum, Septobasidium carestianurn and Kriegeria eriopkori
cultures of swdes of Lentinus, Pleurotus, Naematolom, Flammulina, and
were fixed by freeze-substitution,and were examined by fluorescence
Voloarielk w'ere grown on malt extract agar in incubatorsfor 15 days at
miaoscopy after labeling with a fungal anti-tubulin antibody and
temperatures from 5' C to 45'C at 5 degree intervals. Each culture was
FITC-conjugated secondary antibody; nudei were DAPEstained. The
frozen for several days at -20'C and then reincubated at 20'C to test
site of spindle formation and nuclear division in Agaricostilbum is
for viability. Volmriella wlmcea exhibited vigorous growth at 40' C, but
atypical for basidiomycetesand supports its isolated position within
no growth at 15' C and temperatures below 5' C were lethal. Conversethe Basidiomycota.
ly, N. sublnteritium and Flammulina mlutipes tolerated freezing well,
....15'C.
...........However,
...................no
......growth
........................
exhibited growth at 5'C, and grew well..at
was observed at 40' C and 15 days exposue to this temperature
The Portland Tourist:
proved lethal to the mycelium. Differences in temperature response
.i'
The Hoyt Arboretum (next to Washington Park) i s a
:i.
suggest that temperahrre may be a limiting factorin the distribution of
200 acres facility with 10 miles of trails wandering
these fungi.
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Microbial dynamics of the western harvester
ant (Pogonomymrex occidentalis) mounds
in Colorado and Wyoming;
microbial nest enrichment
C.F. Friese, S.S. Dhillion, T.O. Crist*, J.F. Mull? and J.C. Zak.
Texas Tech University, Lubbock, l'X, 79409, Tolorado State
University, Ft. Collins, CO, 80523, and **Utah State University,
Logan, UT, 84322.
Prior investigations into the patch dynamics of western harvester ant
mounds near Elkol, Wyoming, identified extensive root mats containing significantlyhigher levels of VA mycorrhizal fungi than the surrounding soils. The current study examined how the mound building
activities of the ants affected the miaobial patch dynamics of sapre
phytic fungi and bacteria at sites in Colorado and Wyoming. At both
sites, isolations from root and soil material revealed significantly
higher levels of total fungal and bacterial colony forming units, as well
as in chitin and cellulose decomposing microorganisms, than nonmound areas. Our data support and expand upon the nest enrichment
hypothesis proposed by Culver & Beattie (1980)wherein the harvester
ant mounds also exhibit miaobial nest enrichment. The additional
functional role within the mounds of a wide variety of soil m i a e
organisms will be discussed, including implications for such factors as
resource availability and seedling establishment.

Appressorium induction and formation in
Cochliobolus sativus: ultrastructure, induction
parameters and observations of the
early penetration of Hordeum vulgare
M.S. Fuller, J. Enkerli, and R.P. Clay, Department of Botany,
University of Georgia, Athens, GA, 30602.
Germination of Cochliobolussatiuus spores, subsequent appressorium
formation and host tissue penetration on barley (Hwdeum mclgare) and
artifiaal surfaces was investigated at the light and electron microscope
level. Induction of appressorium formation on host surfaces, host
surfacereplicas, featurelesssurfaces and artifiaal surfaces with specific
textures will be discussed. Correlation between spikenkorper activity
in the germ-tube apex and thigmotropic capaaty of the fungus will be
addressed in regard to the relevance of thigmotropism to appresorial
induction by surface feature characteristics. Biochemistry and cytochemistry relevant to the characteristics of host penetration which
typify this host-pathogen system will be presented. Evidence for the
possible involvement of nutritional signals in appresorial induction
wili also be presented.

contrasted with the published information on basidiomycetous
mushroom dwelopment.

Macrofungi of old growth forest. in
south coastal British Columbia
S. Gamiet and S.M. Berch. Dept of Soil Science, University of
British Columbia, Vancouver, B.C. V6T 124.
Mots were established in the fall of 1991 in a 460 year old forest in the
Coastal western Hemlodc (CWH) biogeodimatic zone of British
Columbia (B.C). This zone is dominated by Tsuga hetemphylla, Pseudotsuga menziesii, and Thuja plicata. Annual mean temperature and rainfall are 8% and 2,228 mm. Sampling for epigeous maaofungi began in
early October and has continued at 10-14day intervals. Fungi are
collected, identified when possible, described, dried and then deposited in the herbarium. After 5 months of sampling, 135 different fungi
have been collected of which 82 have been identified to species. About
73%of the fungi named are saprophytes, and 25%are Mycenas. Eleven
species are new reports for B.C. The moist summer and unusually dry
fall may have contributed to low production of fruiting bodies.

Molecular sampling of mycorrhizae: opposing
views from above and below ground
M. Gardes and T.D. Bruns. Dept. of Plant Pathology, University of California, Berkeley, CA, 94720.
Soil cores were taken from directly below 17 basidiocarps of Suillus
pungens in a mature stand of Pinus muricafa.The mycorrhizae were
sorted by color andmorphology and a semiquantitative estimate of
each type was made. RFLP and DNA sequence analyses were used to
identify the 15 types collected. All epigeous sporocarpswithin 1 m of
the wres were collected, identified, dried, and weighted. Sporomrps
were resampled from the 1 m plots and from the other parts of the
stand approximately every two weeks during fruiting seasons. S.
pungens was the major fungal component in terms of the occurrence
and biomass of basidiocarps, but its mycorrhizae were relatively rare.
The most frequent mycorrhizae were those of Russula amoenolens. Yet,
basidiocarpsof this species were found only once in the stand and
never within the 1 m plots. All 15mycorrhizal types were basidie
mycetes; approximately half of these were unrepresented by the basidiocarp collections during the two year period of the study.

The effects of pisatin on the ultrastructure
of Nectria haematococca

M.D.Garrett and R.W. Roberson. Dept. of Botany, Arizona
State University, Tempe, AZ. 85287-1601.

Growth kinetics during Morchella development
S.A. Fultz. Dept. of Biological Sciences, Stanford University,
Stanford, CA 94305.
A remarkable fruiting of two apparent morphs or species of Morchelln
occurred in Feb./March 1992, in a recently landscaped area adjacent to
the biology dept. buildings at Stanford Univ. One morph corresponddeliciwn) that has white ridges around the dark
ed to the "species" (M.
elatn?) is a more yellow
pits of the younger stages; the other morph (M.
form with concolorousridges that turn dark with age and develop
a unique opportunity to observe the
transverse cracks. This
development of the fruitbodies of the two moruhs over a period of
time, &e major obstacle being the depredations of the m L y myphagists who before long were combing the area daily. Measurements
were made of growth rates, and markers were used to determine
distribution of growth. Photographs and growth measurements of
ascocarps from a few mm high to sporulation will be presented and

The phytoalexin pisatin is a known growth inhibitor of Nectria haemat&
cocca. Three isolates of N.hnematococco were selected for ultrastructural
examination based on their abiity to grow in the presence of pisatin.
Cells were grown on glucose asparaghe agar amended with the following: DMSO, 0.1mM pisatin, or 0.25 mM pisatin. The cells were
then prepared for transmission electron miaoscopy utilizing ayofixation and freeze substitution techniques. In an analysis of the pisatinsensitive isolate, T-145, there were no observed differences between
the control and DMSO grown cells. Both control and DMSO treated tip
cells contained well defined Spitzenkorpers and typical subapical or&nella At 0.1 mM pisatin concentrations, membrane-bound, electron
opaque inclusions were present in the subapical cytoplasm and an
apparent disorganization of Spitzenk6rper vesicles was noted. Subapical organelles once again appeared normal. Characteristicssimilar
to 0 . 1 m M concentrations of pisatin, in addition to a high occurrence
of electron opaque vacuolar inclusions were found in the 0.25 mM

Evidence for a role for stretch activated
Ca2+channels in hyphal tip growth
A. Garrill, S.L.Jackson, R. Lew, and I.B. Heath. Biology Dept,

POSTSER

A comparison of some physiologic

capacities of Balansieae.

York University, 4700 Keele St., North York, Ontario, M3J 1P3,
Canada.

A. E. Glenn, and J. F. White, Jr. Biology Department, Auburn
University, Montgomery, AL 36117.

After careful protoplastingwe have used patch damp techniques to
contain plasmashow that hyphal tips of the mmycete SaproIegniafe*(~:
lemmla based Ca2+ stimulated K+, and stretch activated Ca+ channels.
The K+ channels are randomly distributed along the length or the
hyphae, are blocked by levels of TEA which also cause transient
growth inhibition and appear, to play a replaceablerole in osrnoregulation of the hyphae. The Ca2+channels are blocked by levels of
gadolinium which cause permanent but reversible growth inhibition
and concomittant dissipation of the tip high cytoplasmic free Ca2+gradient characteristicof growing hyphae. The Ca2+channels are more
abundant in hyphal tips, occur at a concentration likely to be most
effective in responding to turgor generated membrane stretch and
appear to be clustered They
likely to be mechaneresponsive
modulators of intracellular Ca2+which in turn modulates hyphal tip
growth.
POSTER

Wax bead colonization and starch hydrolysis are examined for Atkinsonella hypmylm, A. tcmsis, Balmsin epichld, B. henningshna, B.
obtecta, B. stmngukns, and Epichlot? typhinn. Balansieae that are predominantly epiphytic, such as Atkinsonella spp., showed the highest
degree of wax colonization, forming thick, tightly woven mycelial
sheaths around beads. This capacity is suggested to reflect the propensity to degrade leaf cuticular waxes. Starch degradation capacity is
exhibited by A. tsrensis, B. epichlot, 8.henningsiana, and E. typhina.
Endophytic mycelia of starch hydrolyzers are observed to adhere
dosely to host cell walls, progressively swelling and becoming convoluted. Endophytic m y d a of nonhydrolyzers loosely associate with
host cells and do not become swollen or convoluted. Starch hydrolysis
may reflect ability to lyse components of cell walls that contain
a-1,4linked sugars.

seem

Unrelated wild strains of Aspergillus nidulans
(perfect state: Emmicella nidulans) have low levels
of karyotype polymorphism as shown using
pulsed-field gel electrophoresis (PFGE)
David M. ~ e i s e r ?Michael L.Arnold1, and William E.
T i b e r l a k d 2 . Departments of Genetics1and Plant Pathology2,
University of Georgia, Athens, GA, 30602
Pulsed-field gel electrophoresis (PFGD has been used to demonstrate
high levels of variationiin chromosome size and chromosome number
in a number of fungi. Sixteen wild strains of Asperg17lusnidulans
(perfect state: Emericella n i d h s ) isolated from around the world were
subjected to karyotype analysis using contourclamped homogeneous
field (CHEF) electrophoresis. Little karyotype variation is observed.
Some variation is apparent in the size of chromosome V, which contains the ribosomal gene repeat. The possible roles of karyotype variation in the population biology of pathogenic and imperfect fungi is
discussed, as well as the significance of Aspe*gilIus nidulans' apparent
karyotypicstability.

FmTER

Immunosystematics of the
Morchella esculenta complex
R.V.Gessner, K.C. Keudell, and S.W. Jung. Western Illinois
University, Macomb, IL 61455.
Immunologicalrelationships among strains in the MorchelIa esculenta
complex were studied wing ELISA. Strains of M. semilibera were
selected as out groups for comparison. Antigens were prepared from
mycelial extracts and used to induce antisera production in rabbits.
The ELISA data were analyzed based on the titer and best-fit: line
methods. Cross-reactivityat a specific titer did not differentiate the
species. Dendrograms, however, based on the best-fit line method had
all shains of the M. exulenta complex duster together and sort out
separately from the M. semillbera strains. The gray, tan and large tan
forms in the M. esculenta complex were found to be immunologically
indistinguishable. These results support those of previous studies
suggesting that these forms are conspecific.

POSITR

Alpine lichen communities in Washington state
K. A. Glew. Department of Botany, University of Washington,
Seattle, WA 98195.
Alpine lichen communitiesin Olympic National Park and the north
and central Cascade Mountains are currently being studied. A preliminary annotated checklist of lichens from these regions of Washington state will be presented. The checklist is a first step towards determining the species composition and ecolagical characteristicsof lichen
communities in these areas. A comparison of terrestrial and saxicolous
lichensfrom several locations and sites will be made Representative
species indude Certrmin men&, C. nivalis, Coeloaulon oculeatum, Lep
&ulon albicans, Peltigera rufescens, Pseudephebe pubescens, Solorina c r i
cea, Thamnolia subulifanis, T. m i c u l a r i s and Umb17icxriahypoborea.

POSIFR

National data base for amateur mycology collections
I.H. Haines and H. Mashbum, New York State Museum,
Albany, NY 1220; School of Computer Science, Camegie
Mellon University, Pittsburgh, PA 15213.
Thousands of amateur mycologists in the U.S. collect fungi that could
be used to study distribution patterns, decline or increase of appearance, mycorrhizal associations, and for the basis of monographs and
floristic~work,but the specimens are most often discarded and the data
unrecorded and unused.A plan to create a data base under the
direction of Hank Mashbum and a system to collect the appropriate
l
being
data through the North American ~ k l o g i c a~ssociati&-is
formulated. Vouchered r m r t s will be solicited in electronic data base
form from individuals, lo& and regional dubs and forays. Collection,
identification, verification by a specialist, deposition into a recognized
herbarium, and preparation of the report on floppy disc is the responsibility of the collector or local dub. Access to the data base will be free
of charge to researchers not making a profit from it.
i25252:25252525?:25252525252:252:252525252525252525252525252525252
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tains. If you don't believe it, check it out! r may be at
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its best when first being turned on in the morning
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Genetic variation among field isolates and
single-basidiospore strains of Sclerotium (Athelia)
rolfsii and S. delphinii based on RFLP analyses
of amplified ribosomal DNA
C. Harlton. C.A. LRvesque and Z.K. Punja, Dept. of Biological
Sciences, Simon Fraser University, Burnaby, British Columbia,
Canada V5A 1'36.
The extent of genetic variability among isolates of the soilborne plant
pathogen S. mlfsii and S. delphinii was investigated. A total of 43 isolates from 16 different geographical areas and 18hosts, and 23 single
basidiospore strains from 3 parental isolates of S. mlfsii were compared. Total DNA was extracted from PDB cultures using a Tris/EDTA/
SDS protocol PCR amplified regions of 5.8s nuclear rDNA flanked by
internal transcribed spacers (ITS) and of mitochon- drial rDNA were
studied using universal primers. Banding pattern differences were
observed among field isolates of S. mlfsii from Chile, Australia, Israel
and California when digested with HpaII and MboI. Digestion of the
amplified ITSregion with AluI, HpaII, MboI and RsaI dearly separated S. mlfsii from S. delphinii. Single basidiospore strains did not show
differences in banding patterns with any of these restriction enzymes.
Correlations betweenvegetative (somatic) interaction groups and
RFLP banding patterns within S. rolfsii are also being investigated with
amplified non-transcribed spacer regions of nuclear DNA.

PosTER

Identification of dematiaceous ectoand ectendomycorrhizal fungi
using RFLP analysis
S. K. Harnev, K.F. LoBuglio, S.O. Rogers, and C.J.K. Wang.
SUNY, College of Environmental Science and Forestry,
Syracuse, NY 13210-2788.
Identification of ecto- and ectende mycorrhizal fungi is a necessary
first step in any ecological or physiological study. Dematiaceous
mycorrhizal fungi are often difficult or impossible to identify using
conventional methods, as sporulation rarely occurs. This study reports
the identification of dematiaceous ecto- and ectendo- mycorrhizal
of
fungi using restriction fragment length polymorphisms~(~P's)
PCR am~lifiedrDNA. RFLP's of unknown dematiaceous mvcorrhizal
fungi isolated from white pine are compared to dematiaceous
mycorrhizal fungi which have previously sporulated.

The behaviour of adin during oomycete
zoosporic life cycle stages
I.B. Heath and R.L. Harold. York University, Toronto, Ontario,
Canada, and Colorado State University, Fort Collins, Colorado,
USA.
Zoosporogenesis in Sapwlcgniaferaand Achlya bisexualis involves
cytokinesis and organelle rearrangements and synthesis. Using rhodamine labelled phalloidin we show actin is assodated with cytokinetic
vacuoles, and its disruption with cytochalasinsdisrupts cleavage.
Concurrently, actin sel&ively
assodates with organelles and irobably
causes their clustering in the cytoplasm. Within the zoospores, actin
surrounds the water &pdsi& vkuoles, suggesting that h e y are contractile It also permeates the cytoplasm and concentrates with part of
the rniaotubular root system, consistent with a cytoskeletal role. During cyst germination, actin caps, but does not precede, the germ tube,
indicating that it supports the tip rather than establishing polarity.
Evidently actin plays a morphogenic role in most aspects of zoospore
genesis.
PosTJzl?

Taxonomy and morphology of Microsphaeropsis
amaranthi (syn. Aposphaeria amaranthi)
D. K . Heiny, A. S. Mintz*, and G. J. Weidemann, Dept. of Plant
Pathology, University of Arkansas, Fayetteville, AR 72701, and
*W. R. Grace & Co., Columbia, MD 21044, USA.
Fungal isolates from pigweed (Amranthus sp.)collected in northwest
Arkansas were similar morphologicallyto the holotype of Aposphaeria
amranthi Ellis &Bath., collected in Kansas in 1895(Eythea 4:l-4
[1896]). Apospharrin m r a n t h i , a pathogen and potential biocontrol
agent of Ammnthus anus L. (Plnnt Disease 76:267-269 [1992]), was
rhassified to the genus Microsphampsis as M . amaranthi (Ellis &
Barth.) Heiny & Mintz (Mycotrrum44:137-154 (19921).M . amrunthiis
separated from Aposphneria, typified by A. pulmscula (Sacc.) Sacc,
because it l a b branched and septate conidiophores and the pycnidial
wall cells are of uniform size,but it resembles members of the genus of
pycnidial fungi with pigmented, unicellular conidia produced from
phialides, typified by M h p h u e w p s i s oliaacen (Bonorden) HiihneL
Conidia of M. amaranthi are yellowish, pale green in mass, ovoid to
subglobose, averaging 15 x 12 p.
POsrER

SYMPOSTUM

Pathogenicity of Saprolegnia parasitica Coker
K. Hatai and G.-I. *Hoshai. Nippon Veterinary and Animal
Science University, 1-7-1 Kyonan-Cho, Musashino, Tokyo 180,
Japan; *Miyagi Prefectural Fisheries Experimental Station, 11-6
Nagahama Cho, Ishinomaki 986-21, Japan.
Saprolegnia parasitica Coker and S. diclinu Type 3 have been isolated
from the lesions of coho salmon (Oncorhynchuskisutch) which have
saprolegniasis.Artificial infection was ueated by using a new method,
"ami-mod" treatment. After exposure to zoospores the cumulative
mortality rate after 10 days was 100%for S. porasiticn and 0%for S.
diclinn i h e clinical signskf the fungus i n f 2 e d fish which died closely
resembled those observed in naturally occurring saprolegniasis. This
paper also describes the pathogenicity of the isolates to coho salmon
and its relationship to the lengths of the isolates' hooked-hairs. Next
the changes with time in the number of mucous cells and the thickness
of epidermis in the adipose fin after the treatment are discussed.
Finally changes in levels of some blood constitutions in coho salmon
after the "ami-momi" treatment are presented, and the c a w of death
due to saprolegniasis is discussed.

Classification and use of rust fungus anamorph taxa
J. F. Hennen and P. Buritid. The Arthur Herbarium, Dept.
Botany and Plant Pathology, Purdue University, West
Lafayette, Indiana 97907-1155, and I.C.A., BogotA, Colombia.
The International Code of Botanical Nomenclature (Article59) recognizes the necessity and usefulness of anamorphic taxa in pleomorphic
fun^ and sanctions their use in unconnected forms, and also even if
tel&morphic connections are known and holomor&ic names could be
used.To increase accuracy and improve communication, the binomials
of these anamorphs should be used when applicable and available.
Unfortunately, classification and nomenclature of rust anamorphs are
not adequate for the many diseases caused by rusts. Several researchers have proposed schemes of dassification for certain types of anamorphs, but they did not use these morphological categories as anamorphic taxa The great variability of anamorphicstructures of rusts
will be better understood and communicationabout them improved if
an overall classification based on morphology alone can be developed.
Each category would be an anamorphic taxon. We present a proposed
classification of anamorphic genera found in the family
Phakopsoraceae

Systematics of a basidiomycetous years,
Trimorphomyces papilionaceus, based on
5s rRNA sequences
Y. Her, Y.W. Kang, H.S. Tuna and Y.H. Park*. Seoul National
University, Seoul 151-742 and Xenetic Engineering Center,
Daejeon 305-606, Korea.
The sequence of the cytoplasmic 55 rRNA from Trimorphmym ppilionnceus, a basidiomycetous yeast, was determined by the direct chemical method for sequencing RNA (Peattie, 1979).The secondary structure of the 5s rRNA constructed from the primary structure has been
compared to the known 5s rNA sequences of several species of the
Basidiomycetes. There was a 37 nudeotide difference between T. papilion-aceus and T m l l a mesenhim, both of which belong to the same
family, Tremellaceae, of the Tremellales. This comparison indicates
that the two species might be quite different. Besides, searchingfor the
homology with the known 5s rRNA sequence data base of the Basidiomy-ceteshas failed to find any sigruficance, suggesting a possibility
that T. papilionaceus might have separated from other members of the
Basidiemycetes at the early stage during the wolution of fungi.

Aureobasidium sp. and L a s i o p t a ephedricola
in gall formation on Ephedra frsfrsfurca
R. P. Herman, H. G. Bynum, and A. M. Alexander. Dept. of
Biology, New Mexico State University, Las Cruces, N M 88005.
Galls produced by the cecidomyiid hioptera ephedricoh on Epkedra
trifirca always have a black ring assodated with them while galls
produced by the congener L ephedrae never do. Black ring material
appeared fungal on microscopic examination and proved to be Aurtm
basidium sp. on culture. Aurwbnsidium was not consistentlyassociated
with either L. ephedrae galls or healthy stems. Gall/larva s&e measurements indicated that continued larval presence is not necessary for gall
development, suggesting fungusinitiated gall formation. However,
inoculation of healthy stems with Aurwbasidium caused lesions but not
galls. The mycelium in galls did not appear grazed,and neither larvae
nor pupae contained Aureobasidium propagules suggesting that larvae
do not feed on fungi directly. These data also suggest that there is no
trans-pupal passage of fungus from larvae or pupae to adults. Newly
emerged females do not carry fungal propagules suggesting that they
are not inoculated upon gali exit. Gall position, leaf culture and stem
culture data suggest that the fungus is picked up from leaves prior to
oviposition.

Mycorrhizal dependence of modem wheat
varieties, landraces, and ancestors
B.A.D. Hetric, G.W.T. Wilson, and T.S. Cox*. Dept. of Plant
Pathology, USDA-ARS and Dept. of Agronomy*, Kansas State
University, Throdunorton Hall, Manhattan, KS 66502.
Mycorrhizal dependence of modern wheat varieties, primitive wheat
lines, and wheat ancestors was highly correlated with root fibroumess
ratings. When the fungi used as a combined inoculum in that experiment were inoculated individually onto selected plant species/cultivars, 6 of the 10 and 8 of the 10 isolates stimulated growth of Andropogon gcrardii and Turkey' wheat, respectively. None of the isolates
positively affected growth of Newton' or 'Kanzler' wheat cultivars
and, in fact, several fungi decreased the biomass produced by these
two cultivars. A strong genetic basis for differences in mycorrhizal
dependence and a trend for greater reliance on the symbiosis in older
cultivated wheats than in wheat ancestors or modern wheats was
observed. The depression in growth associated with certain mycorrhizal fungi and wheat cultivars demonstrates that colonization of
wheat does not guarantee benefit from symbiosis.

Ontogeny and morphological evolution in
Hymenomycetes: examples from Lentinus
D.S. Hibbett, S. Murakami, and A. Tsuneda. Tottori Mycological Institute, Tottori 689-17, Japan.
Recent molecular studies suggest that the agaric genus Lentinus s.lat. is
polyphyletic, and that Lentinus sstr. is derived from Polyporus. We are
making light and scanning electron microscopic observationsof
hymenophore development to address two questions 1) Are there
ontogenetic differences between the putatively convergent lamellae of
Lentinus s.str. and Panus Fr.? and, 2) What kinds of ontogenetic
changes are involved in the transition from pores to gills? Preliminary
results indicate that L. tigrinus forms regular, sub-poroid reticulations
at the biise of the lamellae that are absent in E. rudis. We are examining
other lentinoid taxa, including a form of L. tigrinus that is secotioid..
Major differences in adult morphology of hymenomycetes can result
from subtle chsnges in developmentalprograms. These changes, some
of which may be the result of mutations at a smallnumber of loci, will
be discussed in terms of heterochrony and allometry.

Somatic incompatibility of ectomycorrhizal fungi comparisons between in vitro and in vivo pairings
Terri Hildebrand and Steven L. Miller, Botany Dept., University of Wyoming, Laramie, Wyoming, 82071.
Previous research on the somaticincompatibilityof Suillus tomentosus
in our laboratory has shown that varying degrees of compatibility are
expressedin pairings between different populations of this ectomycorrhizal basidiomycete. The variability in interactionsresulting from
pairings between different populations on agar agrees with that o b
served for many species of saprophyticfungibut differs from recent
studies of somatic incompatibility in other ectomycorrhizal species.
Sine differencesin methodologies, s p e d f i d y distance between inoculation plugs and growth on agar vs. in symbiosis with the host, may
affect outcome of interactions comparisonsbetween in vitro and in v i m
pairings were made. A subset of population pairs taken from the original large pairing matrix were confronted on agar at O,1 and 1 5 an
distances. Resulting interactions were highly variable with the two
greater distances being most consistent. i n viva confrontationsbetween
these population pairs were prepared by inoculating each combination
onto lodgepolepine seedlings in specially constructed plexiglass
chambers and allowing the growing hyphae to interact. Results are
discussed in light of the types of confrontations most likely to occur in
the field

Growth on gelatin and production of
proteases by Achlya ambisexualis
T.W. Hill and M.P.Pott. Rhodes College, Memphis,

TN 38112.

Achlya ambisexualis was grown in a liquid medium with gelatin as the
sole source of carbon, sulfur,and nitrogen. Growth rate and maximum
fresh weight were about onethird of those observed in a defined
medium with glucose, methionine, and glutamic acid as C, S, and N
sources. Addition of alternate S and N sources to the gelatincontaining medium gave little or no stimulation, while adding glucose approximately doubled the growth rate and final mycelial weight, indicating
that the limiting nutrient in gelatin is carban. Protease activity was
detected in filtrates of cultures grown in each gelatin-containing
medium examined, and secretion was not reduced by the addition of
alternate sources of C, S,or N. Little or no protease was detected when
gelatin was absent. Denaturation/renaturation electrophoresis in
gelatincontainingpolyacrylamidegels revealed at least 5 different
protease bands in culture filtrates.

mMPOSIUM

Fabrication and use of micro-devices
and surfaces in cell biology

cultures had 5 and 3 pg/g, respectively, of fumonisin By but no
fumonisin B7. Fast atom bombardment mass spectrometrywas used to
confirm fumonisins B1 and B2 in the corn and kce cultures.

H. C. Hoch, Dept. of Plant Pathology, Cornell University, NY
State Agricultural Experiment Station, Geneva, NY 14456.
Miao-devices and sculptured surfaces have been used by scientists in
the fields of engineeringand materials sciences for several decades.
Their recent use by biologists has allowed them to delve into the
biology of cell structure and function in ways not heretofore possible.
Micro- and nanofabricated devices are created through photo- and/or
electron beam lithography in association with substriteQtchingp r e
cesses. Several laboratories now fabricate devices on the miao- and
nano-scale, including the NSF sponsored National Nanofabrication
Facility located at Cornell University. Biological applications of miaofabrication include studies of: (i) electrophoreticmigration of DNA
through a miaofabricated silicon matrix, (ii) the biophysics of red
blood cell deformation during egress from nanofabricated models of
the hematopoietic compartment of bone marrow, (iii) cell and tissue
compatibility to dental and orthopedic implant materials possessing
mia&text&ed surfaces, (iv) signaling of ~ppressoriuminitiation in
rust fungi by nanofabricated topographies, (v) development of optical
test reticules, and (vi) biosensors used in medicine, food processing,
and in pestiade detection. Several of these applications will be
illustrated through video presentation.

Phylogeneticrelationships in the genus Coprinus
based on sequence data from the nuclear gene
coding for the large ribosome subunit RNA.
John S. Hovde. Ir., Duke University, Durham, NC 27706.
Evolutionary relationships of species in the genus Coprinus and potentially related taxa were estimated based on sequence data from the
nuclear gene encoding the large ribosomal subunit RNA. Taxa were
selected to represent the sections of the genus according to Kuhner and
Romagnesi (Flore Analytique des Champignons Superieurs 1978).
Single-strand sequendng focused on the divergent domains of the
large subunit as defined in yeast. Coprinus was determined to be paraph;letic including the
hmc-+nus, M o n t a p a , and ~od&s
and some members of the m u s Psathvrella. Sections Micacei, Atramentarii, and Comati wergdetermini to be monophyletic. All other
sections of Coptinus were paraphyletic or polyphyletic Implications of
applying a phylogenetic classification to the genus will be discussed

POSER

Ecological characterization of American Matsutake
Flow cytometric analysis of nuclear DNA complement
in the Entomophthorales (Zygomycota)
Kathie T. Hod- and Richard A. Humber. Dept. of Plant Pathology, Cornell University, and USDA/ARS, Plant Protection
Research Unit, Ithaca, NY 14853.
The Entomophthorales (Zygomycota) include several important pathogens of arthropods that are potential biocontrol agents. Nuclei in some
members of this unusual order are extremely large (up to 12 pm) compared to those of other fungi, and a single report of genome size indicates a DNA complement that may be several orders of magnitude
larger than that of most other fungi.Variation in nuclear size, staining,
and mitotic mechanism among the families of the Entomophthorales
suggests that entomophthoral& families might have substantially
different zenome sizes. Row cvtometric methods were used to determine the DNA content of nuclei isolated from species representativeof
three familiesin the Entomophthorales. Preliminary data indicate s u b
stantial variation in DNA content among families, but also between
more closely related taxa.

D.R. Hosford and H. Ohara. Central Washington University,
Ellensburg, WA, 98926, and Doshisha Women's University,
Kyoto, 602, Japan.
Utilizing the ecologicalmethods developed in the study of Japanese
matsutakes and other funpi, we have initiated similar (shiro) studies of
American Makutake (~ridrolomamagnawlare) in Central Washington
State. Shiros of this mycorrhizal fungus were selected in the fall of
1985. Analyses of these sites include: 1) identification of plant and
mushroom species common to the shiro community; 2) soil characterization and mapping of profiles; 3) yearly marking and calculation of
fruiting body production; and 4) correlation of temperature and precipitation with fruiting. This information is important to GIs mapping
underway at CWU and to the management of mushroon resources.

-
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New Loculoascomycetesfrom the Neotropics
S.M.Huhndorf. The NY Botanical Garden, Bronx, NY 10458.
In examining numerous tropical collections of loculoascomycetes,

KmER
HPLC method for detection of fumonisin B1
and fumonisin B2 in cultures of

Fusarium moniliforme on corn and rice
M. Holcomb, J.B. Sutherland, M.P. Chiarelli, H.C. Thompson,
Jr., and C.E. Cerniglia. National Center for Toxicological
Research, Food and Drug Administration, Jefferson, Arkansas
72079.
The fumonisins are a group of mycotoxins associated with leuke
encephalomalaaa in horses, pulmonary edema in hogs, and cancer of
the esophagusin humans. Cultures of Fusarium monl?ifane were
grown in the dark in flasks containing autodaved corn, rice, peanuts,
or soybeans. After 24 days, the cultures were extracted with acetonitrile/water. The extracts were cleaned up with a ClgSepPak
column, derivatized vith fluorescarnine, and analyzed by a gradient
elution program for the HPLC Corn cultures had 10,000 pg/g of
fumonisin B1 and 3,000 pg/g of fumonisin B2.Rice cultures had 200
pg/g fumonisin B1 and 100pg/g of fumonisin B2. Peanut and soybean

species new to science are readily encountered. Some of the fungi
found in recent collections from Venezuela and French Guiana are
members of the Melanommatales, characterized by ascomata with a
hamathedm of trabeculate pseudoparaphysesin a gel matrix, asci
which develop basally and peripherally along the entire wall of the
centrum and ascospores mostly symmetric in shape. Representatives
include new species of Pseudotrichia and Astrosphaeriella (Platystomaceae), Xenolophium (Melanommataceae)and a new genus, Hypsostromn (Fenestellaceae), with 3 new species. These fungi are described
and their placement dixussed.
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Filamentous fungi and yeasts associated with
decayed, stained and healthy wood
of aspen poplar in western Canada
Leonard 1. Hutchison, and Y. Hiratsuka*.Department of Forest
Science, 'University of Alberta, Edmonton, Alberta T6G W1,
and *Northern Forestry Centre, 5320-l22nd Street, Edmonton,
Alberta T6H 3S5.
A survey was taken to determine the composition and diversity of
wood-inhabiting fungi found in living and recently harvested aspen
poplar (Populus tremuloides). Isolations over a 3 year period revealed
nearly 100 different species of fungi inhabiting different ecological
niches. Phellinus tremulae, Peniophma polygonia and Rndulodon amenmnmumus were among the most common decay fungi isolated. Blue stain in
sapwood was found to be caused primarily by O p h i o s t m p7ifmm,
and by several spp. of Phinlophom and Lecythophora, while Phialophom
plbp was characteristic of healthy sapwood and heartwood The
yeast-like hyphomycete Hyphozymn wriabilis and a species of Phoma
were specifically assodated with black galls. Decay and stain were
conspi&ously absent in trees posesing these gall;. Among the yeasts,
swdes of Hansenuln were the most commonly encountered. The
tixonomy and ecology of a~ these fungi will be discussed.
FQsrER

The effects of biotic and abiotic factors on the
distribution of VAM fungi in the Namib dunes
K.M. lacobson &, O.K. Miller Jr., Biology Dept, V.P.I. & S.U.,
Blacksburg, VA 24061.
The Namib dune field of southweatern Africa experiencesa rainfall
gradient from @lM)mm. A correlated increase in linear dune stability
i d grass community complexity is observed across the dune field. k~
addition to this macro-madient, the eastern dunes exhibit microgradient (within a line& dune), of sand stability, moisture availability
and grass community complexity. These gradients provide an opportunity to investigate the effects of abiotic and biotic factors on the
distribution of VAM fungi.Four sites were established across the dune
field. Within each site replicated samples were taken from Stipagmstis,
Cladmaphis, and Centropodia grasses in November 1990 and April 1991.
Parameters measured were percent VAM colonization of roots, and
fungal spore abundance an2 diversity in the rhizosphere. VA mycorrhiza communities varied in complexity within a dune site and aaoss
the dune field. Glomus and ~clero&stisspedes were associated with
grasses at all four sites. No host a a t y was observed. Root
colonization was correlated with moisture availability, whereas spore
abundance was correlated with sand stability. The r&t will be
discussed with regard to establishment and maintenance of VAM
fungal communities in naturally arid and unstable environments.

The nuclear status of Suillus granulatus spores
and implications for dispersal and colonization
K.M. Tacobson & O.K. Miller Jr., Biology Dept., V.P.I.& S.U.,
Blacksburg, VA 24061.
Suillus mnulatus is an ectomycorrhizal basidiomycete assodated with
spedesYofPinus throughout the northern hemispiere. Mycorrhizal
studies of 3 tree-related populations exhibited differingfunctional abilities. Mating incompatibility tests, to determine the biological relatedness of theae populations, were not possible becrause DAPI fluorescence showed that 40 single spore isolates from 2 basidiocarps were
dikaryotic Staining of spores from the spore prints showed that
approximately 110%were dikaryotic Since only 3- 7%of the spores
germinated, it is possible that only dikaryotic spores germinated. S.
grunulatus is tetrasporic, thus a mitotic division must follow meiosis to
account for the 8 nuclei per basidium. It is unknown whether this

mitotic division occurs in the basidium following meiosis, or in the
basidiospores. If the former is occurring and nuclear migration into the
basidioeres is random, then a propo&on of the dikaryotic spores are
secondarily homothallic Secondary homothallism may be an irnportant means by which S. gtrmulatus achieves long distake d i d and
colonization of new sites. DNA-fingerprintingis being used to determine the proportion of dikaryotic spores which are heterokaryotic

Adhesion of Dreckmeria coniospora
conidia to nematodes
Hans-Brie lansson, Dept. of Microbial Ecology,Lund University, Helgonavagen 5, $223 62 Lund, Sweden.
The conidia of the nematophagous fungus Drechmeria miospora
adhere to the head region of most nematodes tested, and sometimes
also to other parts of the nematode surface. An adhering conidium
may not necessarily lead to successful penetration of the cuticle and
invasion of the host. Tests of the effects of electrical charges, hydrophobicity, ionic strength and pH on conidial adhesion, as well-as enzymatic treatments of both nematodes and conidia have been performed
The (g1yco)- proteinaceous compounds exuded from the sensory
structures of the nematodes and the (g1yco)-proteins covering the
adhesive bud of the conidia appear to be involved in the adhesion
pr-.
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Nitrogen source regulation of Collefofrichum
truncatum conidial germination
and submerged culture conidiation
M.A. lackson and P.J. Slininger. USDA-ARS, NCAUR, Peoria,
IL 61604.
Submerged culture methods are being optimized for producing conidia of Colletotrichum tnrnatum NRRL 13737,- a potential bioherbidde
against Seshnin exaltata Various nitrogen sources were evaluated for
their effect on the rate of conidial germination and submerged culture
conidiation. Germination rates were highest in cultures supplied a
complete compliment of amino acids (>95% in 6 hours). The use of
individual amino acids or inorganic nitrogen sources retarded conidial
germination ( ~ 8 0 %
in 24 hours). Cultures supplied methionine, lysine,
tryptophan, isoleudne, leucine, or cysteine as sole nitrogen sources
produced significantlyless conidia compared to Casamino add s u p
plemented cultures. When cultures were supplied a complete amino
add mixture minus these inhibitory amino adds, they pr&uced
significantlymore conidia than Casamino acid supplemented cultures.
A

Cytoplasmic contractility in hyphal growth
SL. lackson, S.G.W.Kaminskyj, and LB. Heath. Biology Dept.,
York University 4700 Keele Street, North York, Ontario, M3J
1P3, Canada.
Hyphal growth necessitates a mechanism to ensure the movement of
cytoplasm and contained organelles through the hypha to maintain
their position in the advancing hyphal tip. In order to investigate this
mechanism we have extended our previous observations of induable
cytoplasmic contractility (McKerracher dr Heath, 1986. Cell Mot. Cytoskel. 6: 136) to the oomycete, Saprolegnia ferm. Both reversible and irreversible contractions are induced by actin selective U.V. mimobearns
and membrane permeabilizing agents in various Ca2+concentrations.
This suggests that the cytoplasm contains a diffuse contractilenetwork
of actin which is subject to control by regulation of either exogenous or
endogenous Cd+. w e suggest that these inducible contractions are an
extreme manifestation of the svstem which normally moves the
cytoplasm through the hyphae.

Morphology, cultural characteristics,
and mating systems of Panus conchatus
(~asidiom~cetes,
Tricholomataceae

Response of hemlock ectomycorrhizae
to forest fertilization

J. E. Tohnson and A.S. Methven, Eastern Illinois University,
Charleston, IL 61920.
As part of a biosystematic study of Punus conchatus (Bu1L:Fr.) Fr.,
North American and European specimens from the Field Museum and
the University of Michigan herbaria were examined. Tissue and single
spore isolates were obtained from basidiocarps collected in Illinois.
Single and polyspore isolates were obtained from a collection made in
Switzerland by R. H. Petersen. Single spore isolates from the Illinois
collection were crossed in all possible combinations to determine the
mating systan. Tester strains from both collections were aossed to
determine intercompatibility between North American and European
populations. Culture mat analyses were completed on several different media to provide data for identification of somatic cultures, and
the presence of extracellular oxidases was determined. The taxonomic
significance of this data will be presented.

Age-related responses of Saprolegnia hyphae
to a morphogen in gellan
S.G.W. Kaminskvj and LB. Heath. York Univ., Toronto, Ontario, Canada M3J 1P3.
Saprolegnin has straight, subapically branched hyphae on liquid or
agar-solidifiedmedia, with aerial mycelium on the latter. The same
medium solidified with gellan induced helical hyphae with fewer
branches and no aerial mycelium. Helical growth~wasgellan dependent, peaking at 0.446% w/v, with -60%of tips helical. Helices had
dosedependent inhibition by agarose and PEG. Branches on helical
hyphae were linear, but converted to helical growth after -2h. This
was often marked by a branch, so helix and branch competence seem
to be related. Germlings took twice as long as hyphal inocula to grow
as helices, suggesting that helix competence was age-related. Achlya
but not Phytophthoru had gellan-induced helices. Thus a) hyphal morphogenic regulators responded to gelling agents, probably high molecular weight polysaccharides, b) all growing hyphae were not equivalent, and c) hyphae had age-related changes in their environmental
responses. Changes in a&al mycelium may indicate environmental
regulation regulation of hydrophobin production.

PO'XER

Immunocyochemistry of actin binding
proteins in Saprolegnia ferax
S.G.W. Kaminskvj and I.B. Heath. York Univ., Toronto,
Ontario, Canada, M3J 1P3.
Tip growth of hyphae depends in part on the functions of apical actin
arrays, which we are studying in the Comycete, SPprolegninferar. The
appearance and role(s) of act& arrays are due to their actin-binding
protein (ABP) complements, which can be identified using antibodies
as high-affinity probes for immunocytochemistry 0.
To ensure that
the ABPs were undistrurbed during IC preparation, we developed a
protocol for simultaneous staining of actin arrays with rhodamine
phalloidin (RP) and actin-IC, after which the RP-arrays retained great
detail. Using it, we are now screening for ABPs. Preliminary results
suggest that Saprolegnin has both spectrin- and filamin-like proteins
with RP-array related distributions.Curiously, RP and actin-IC
patterns often agreed for aggregated arrays such as subapical plaques,
but complemented otherwise, with RP staining cortical arrays and
actin-ICstaining central actin. However, differencesare also found for
RP patterns of fiving, electroporated, and fixed hyphae, so adin
staining affinities may be regulated by ABPs.
POSTER

Gavin Kernazhan (Botany), Shannan Berch (Soil Science) and
Reid Carter (Forest Science). University of British Columbia,
Vancouver, B.C., Canada V6T 124.
The fertilizationof young stands of western hemlock (Tsuga hetem
pkyllu) with nitrogenous compounds often results in poor or negative
growth responses. This may be due, in part, to detrimental effects of
the fertilizer on assodated ectomycorrhizae. Small areas within a
planted hemlock forest have been fertilized with urea (224 kg N/ha
and 448 kg N/ha) and subsequently sampled to assess changes in the
relative populations of individual species (or morphotypes) of ectomycorrhizae over a six month period.Mycorrhizal identification will
be made from literature or by tracing hyphae or rhizomorphs from
sporocarps, through the soil, to the mycorrhizae.

VAM-arthropod interactions in a maple-forest
soil, as depicted by canonical correlation analysts
John N.Klironomos and W. Bryce Kendrick, Biology Dept.,
University of Waterloo, Waterloo, Ontario, Canada, N2L X1.
An intensive field study focusing on VAM fungus and miaoarthropod
populationsis being undertaken in a natural maple forest in southern
Ontario. This paper reports results obtained from Spring 1991- Winter
1992. Four species of V A M fungi were found, all of them undesaibed,
along with 19 species of mites and springtails, 9 of which were common. Both fungi (hyphal length and spore abundance) and animals
were very abundant, with peaks in Spring and Autumn. The effect of
abiotic variables on these populations was assessed by canonical comelation analysis. Trends are discussed and hypotheses are generated for
subsequent laboratory studies.

POSTER

Ultrastructural development of sporangiola in the
zygomycete Coemansia erecta (Kickxellales)
K.L. Klom~arensand K.J.Czyrnmek. Center for Electron
Optics, Michigan State Univ., E. Lansing, MI 48824.
Cryo-scmning EM, scanning laser confocal microscopy, and high
pressure freezing-freezesubstitution for transmission M were used
to eluadate the development of sporangiola in Coemnnsinerecta.
Numerous sporodadii were borne on fertile hyphae and developed
transverseseuta. The uninudeate fertile cells of the swrodadia asvnchronously developed rows of ovoid pseudophialid& in an apparht
diagonal array. Each pseudophialide gave rise to a single- spored
sporangiolum A multilobed, osmiophilicstructure and kickxellaceous
septum were formed at the apex of each pseudo- phialide. At maturity,
spores had transverse rows of spinules embedded in the spore wall
and were liberated in a spore droplet, leaving a cellarette of
sporangiolar wall at the apex of each pseudophialide.
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In vifro and in vivo outbreeding studies
on Sclerotinia sclerofiorum
Y. K o h l and L.M. Kohn, Dept. of Botany, Univ. of Toronto,
Erindale College, Mississauga, Ontario, Canada L5L 1C6.
A high level of dona1 variability is known to exist within and among
field populations of Sckotinia s c h t i w u m . Although this species is
presumed to be homothallic, outbreeding is theoreticallypossible.
Using DNA fingerprinting and mycelial compatiblity testing, we
screened sibling strains from field-collected apotheda and progeny
from attempted, in nitro interclonal aosses. In 5 sibling monosporous
strains from each of 15field apotheda, no evidence of outbreeding
and/or meiotic recombination was observed in the DNA fingerprints.
Sibling monosporous strains from one apothedum, however, had the
same fingerprint but were mycelially incompatible with strains from
other a g t h k a collected nearby, suggesting a mutational event at a
mycelial compatibility locus or loci. Attempts to make in oitm interclonal a& by a v k e t y of approaches to fertilization were unsuccessful. We conclude that S. s c l e r o t h m is probably primarily home
thallic and that extensive sampling of field apotheda will be necessary
to detect in vim outbreeding, should it occur.

POSER

Airborne Ascomycetes: a potential aeroallergen
K.A. Kuehn, A.R. Johnson and W.J. Rea. Evironmental Health
Center, 8345 Walnut Hill Lane, Suite 20% Dallas, Texas 75231.
Detailed aeromycological surveys have been under investigation within the north Dallas, Texas, region since 1989. Such investinations have
sought to identify the comp&tion, frequency, seasonality and atmosphericcontrol of fungal propagules indicative of this region. Results
compiled to date has revealed the sporadic occurrence of large numbers of amxpores. Lqtosphnetin "group" type species were the main
ascomycetesobserved throughout the sampling period. Genera comprising this group include primarily species of Leptosphnetin, P h
sphaeria, Keissleriella, and Lophiostoma. The inaeased atmospheric
occurrence of such genera is strongly assodated with precipitation..
The sporadicrelease of such ascospores during and after rainfall may
answer questions concerning individuals which experience acute
hypersensitive attacks during wet weather. Further studies are neces
sary to determine the potential antigeniaty of the fungal organisms.
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An unknown Hypholoma from Western Australia
L.A. Kuehnel and O.K.Miller, Dept. of Biology, V.P.I. & S.U.,
Blacksburg, V i n i a 24061.

Measurement of pHi with pH
selective miaoelectrodes
Darrvl L.Kropf and B.C. Gibbon. Dept. of Biology, University
of Utah, Salt Lake City, Utah 84112.
Many cellular processes are regulated by intracellular pH (pHi) and
numerous techniques have been developed to measure this important
parameter. Single- and dual-wavelength fluorescent probes, radiolabelled weak adds and elebrophysiological techniques are all in use.
Each has its strengths and weaknesses, which will be reviewed briefly
in the talk. We &rentiy use pH-selective miaoelectrodes to measure
pHi in fertilized eggs of brown algae. The microelectrode is constructed by filling the tip of a silanized miaopipette with a pH-selective
resin and then backfibg with electrolyte (40 m M K2HP04 23 mM
NaOH, 15rnM NaCl, pH 7.0). A simple voltage electrode is constructed by baddilling a miaopipette with 3.0 M K a . Both miaoelectrodes
are inserted into a single ceil by use of miaomanipulators. The signais
from the two electrodes are fed into an electrometer and the difference
in the two recordings is converted to pH using a calibration curve. This
technique provides direct measurements of pHLpH, and membrane
poten&l on a single cell; from these values the proton motive force
(pmfl can be calculated.

POSTER

A synopsis of Gelasinospora, an interesting
genus of soil-borne Ascomycetes
J.C.
Krug and R.S. Khan, Dept. of Botany, University of
Toronto, Toronto, Ontario, Canada M5S 3B2.
Gelasinospora is characterized by possessing onecelled, pitted,
pigmented ascospores. The species can be arranged in various groups
based primarily on ascospore morphology: (1) possession of
prominently inwardly projecting, conical spines, (2) presence of
partially inwardly projecting spines, (3) lacking such spines, (4)
arrangement and size of pits, and (5) number of germ pores. Taxa
representive of the vavious groups will be presented emphasizing
unusual and undesctibed species isolated from tropical and
subtropicalterricolous habitats.

An unknown species of Hypholom (Strophariaceae)found by Pearce
and Malajauk was colonizing stumps of Eucalyptus dinmicolor F .
Muell. in Western Australia It appears from morphological studies to
be closely related to Hypholoma lateritius Kummer (= NaematoIomo
sublateritium (Fr. ) Karsten) The unknown H y p h o l m has somewhat
broader spores and longer cystidia but other characteristicsare in&
tinguishable from those of H. lateritius. Single spore isolates have been
obtained from the unknown Hypholom and from Virginia material of
H. lateritius; the sexual systems have been determined and matings
attempted between the two taxa. Results of these tests and the status of
each {axon are dixussed.

.
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A practical software approach for the comprehensive
management of a fungal culture collection
T. S. Larkin, M.-L.Cummings, and R. A. Humber. USDA-ARS
Plant Protection Research Unit, US Plant, Soil & Nutrition
Laboratory, Tower Rd., Ithaca, NY 14853.

All recordkeeping and data management for the USDA-ARS Collection
of Entomopathogenic Fungal Cultures (ARSEF) is being done on an
Apple Macintosh@microcomputer using a customized application
based on the 4th Dimension database management program (OACIUS,
Inc). The database tracks all records of accession, kq~&s and distributions, and storage information (freezing runs, inventories, and
locator codes for all strains), requests, and distributions. This application is also used to generate d&ents
for the internal trackingof new
accessions and working cultures, routine correspondence, shipping
labels and packing slips, as well as periodic reports of accessions and
distributionsfor USDA-APHISPPQ and the USDA-ARS Biolopical
Control Documentation Center as well as the collection cataloi A
fully indexed catalog of the d e c t i o n can be produced directly from
the database with OZTEX (OA. Trevorrow; a public domain version
for Macintosh computers of D. Knuth's TEX typesetting program).
This custom application is available free of charge for use with either
full or run-time versions of 4th Dimension on Macintosh computers.

-- -

;?;?;?;?;?;?;?;?;?;?;?;?;?;?;?;?;?;?;2;?;2;?;?;?;?;?;?;2;2;2;2.:?;?,

2

.%

The Portland Tourist:
x
<:
The Children's Museum (3037SM 2nd Ave.) offers
iS
many sorts of hand-on fun for kids and adults, too. ::<c
?;
?;
?;
?;

.-..-..-.,-.
.-..-..--

if:

?;%%.-%%%%%%%%%%%%%%%%%%%%%%%%%.-%.-%%%%%%%=-%%%%%:%--%%%.-%%%%%!%%%%m.%m.!%
.-~-.--.--.--.--.--r-.--.--.--.-..--.--.--.--.--~-.--.--.--.--.--*.#*,

Purification and characterization of glyoxalase I1
from Trimorphomyces papilionaceus 31
C. Lee, Y-Y. Hwang, and SO. Kang. Seoul National University,
151-742Seoul, Korea.
Three isozymes of glyoxalase I1 (S2-hy&oxyacylglutathione hydrolase, EC 3.1.26) w&:;?detected from the a u d e extract of T r i m w p b
myces papiZionaceus 31 on enzymespecific stained electrophoret.b-gram.
One of these, showing the highest activity, was w e d . The enzyme
was estimated to be a monomer of its m ~ l ~ w e i g h36,00@38,000,
t,
which was determined by gel permeation chromatography and SDS
polyacrylarnide gel electrophoresis. The enzyme was very unstable in
aadic buffer solution, and showed the maximal activity at pH 7.5 and
45fiC. Its Km value was 0.089 mH for Slactoylglutathioneas substrate. The dissociating group with pKa of 8.4 within the enzyme,
influenced its activity. It also had affinities for Sacetyl-glutathione,
S -mandeloylglutathione, Sglyceroylglutathione, and reaction
product of Lxylosone and reduced glutathionefor glyoxalase I. The
specific activity of glyoxalase I1 as well as that of glyoxalase I was
increased by the addition of glycerol as a sole earbon source, or
a-ketoaldehydesto culture media.
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Ribosomal DNA sequences of Leptomitus lacteus,
Apodachlya brachynema, Sapromyces elongatus,
Aqualinderella fernentans and Rhipidium sp.
and their evolutionary implications
for the oomycete order Leptomitales
S. B. Lee and M.S.Fuller, University of Northern Colorado,
Greeley, CO, and University of Georgia, Athens, GA.
Fresh water saprobes of the Leptomitales sensu stricto have been
typically divided into two famkes, the Leptomitaceae and the Rhipidiaceae. Ordinal status of these families to the Latomitales and the
Rhipidiales, have been proposed by Dick et al. i1984) based on differences in their hyphal and oospore characteristicsand metabolism. In
another report the authors suggested that members of Rhipidiales
should have subclass status and are placed in the Rhipidiomycetidae
(Dick et al. 1989).The flux in the views of interrelationships in this
group are due at least in part to the complexity of interpreting the
available morphological and biochemical data because these characters
may converge. Molecular data may provide characters that are relatively free of this problem. We have analysed small-subunit sequences
from 5 different members of the order Leptomitalesand the Rhipidiales and added 3 more sequences of oomycetes from the Peronosporales, Lagenidiales and Saprolegnialesfrom Genbank. Using different
protist sequences from Genbank as outgroups (Chrysophytes,
Bacilliarophytes, Myxomycetes, etc), our preliminary result indicates
that the five orders of Oomycetes represent a monophytetic group.
Members of the Leptomitales and Rhipidiales were not closely
associated. The molecular data support a close relationship of the
Leptomitalesand Saprolegniales and is consistent with previous
speculations of their affinities.

l"o!xm

Differential gene expression during early stages
of sporangium formation in Phytophthora cinnamomi
L.P. Lehnen Tr., J. Duniec, and A.R. Hardham. RSBS, Australian
National University, Canberra 2601, Australia.
Clones for beta tubulin and the resident protein biiding.protein of the
endoplasmic reticulum (BIP) have been isolated by antibody screening
of a Phvtophthora cinnamomi cDNA library. Northern blots reveal

quantitative changes in the steady state concentration of their come
sponding mRNAs during the first 8 hrs after cultures are induced to
sporulate. The beta tubulin and B F probes each recognize a single
RNA transcript of 1.8 kb and 2.4 kb respectively. BIP mRNA abundance inaeases rapidly within 30 min of sporangial induction, reaches
levels 3 times above preinduction by 1-2 hrs, and rapidly declines. In
contrast, beta tubulin mRNA remains near preinduction levels for a
lag of approximately 1hr. Subsequently, levels rise and continue to
inaease throughout the 8 hr observation period This suggests that
these genes are under different regulatory controls. This is the first
report of changes in the expression of specificgenes during asexual
reproduction of an Oomycete.

Effect of mycosporine-alanine on germination of .
Colletotrichum graminicola: age dependent stimulation
'

B. k i t e and R. L. Nicholson. Botany and Plant Pathology.
Purdue University, West Lafayette, IN 47907.
Previous work demonstrated that mycosporinealanine is a low-mole
cular-weight self-inhibitor of germination of Colletotrichumgraminiwln
conidia. This inhibitor is present in the mucilage that surrounds
conidia. The activity of mycosporinealanine was found to be directly
correlated with its concentration.A 100%inhibition of germination
was achieved by treating conidia with concentrations of 1.0 mM. The
purpose of the present investigation was to verify whether vacuolation
that occurs as conidia age is correlated with the ability of conidia to
form appressoria. Because conidial vacuolation reflects changes in
conidium physiology, we were interested in determining whether the
germination of older, highly vacuolated conidia would be inhibited by
mycosporinealanineas is the case with young, less vacuolated conidia. Surprisingly, the germination of old conidia was significantly
stimulated by the concentrations of mycosporinealanine that were
inhibitory to young conidia. In addition, these stimulated conidia
exhibited a pattern of overgrowth of both appressoria and germ tubes.
This pattern was never observed in young or old conidia that had not
been treated with mycosporinealanine.
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Suppression of disease development in sorghum
mesocotyls by a volatile inhibitor produced by
Colletotrichum graminicola cultures
B. Leite and R. L. Nicholson. Botany and Plant Pathology.
Purdue University, West Lafayette, IN 47907.
Conidia from 14-day-old Colletotrichumgraminicoh cultures were
inhibited by volatile metabolites produced either by the parental
culture or by any other culture of the same age. This phenomenon,
demonstrated in other fungi,is laown assporostasis. In this work we
show that the sporostatic activity prevented the developmentof
disease in sorghum mesocotyls inoculated with C. grnminiwln. Inoculated mesocotyls exposed to volatiles failed to develop symptoms. In
contrast, inoculated non awposed mesocotyls exhibited intense pigmentation due to phytoalexin accumulation. Appressoria were not
observed on inoculated exposed mesocotyls. Inoculated non exposed
mesocotyl showed normal symptom developmentincluding appres
sorium formation and phytoalexin (luteolinidin, apigeninidin and
apigeninidin acyl e s t e . a&umulation. Attempts to identify the volatile
inhibitor by GC/MS analysis revealed the presence of acetic add as the
that acetat& are also involved as p r e
major component. It is
cursors of the active volatile component The sensitivityof conidia to
volatile metabolites encourages studies about inoculum suppression of
C. grmninicola by volatile components in a o p debris.

Bacterial association with douglas-fir (Pseudotsuga
mmziesii) tuberculate ectomyconhizae
C. Y. Li and H. B. Massicotte. USDA Forest Service, Pacific
Northwest Research Station, 3200 SW Jefferson Way, Corvallis,
OR 9S7331.
Dauglasfir tuberdate ectomycorrhizae consist of densely packed
clusters of ectomycorrhizalrootlets endosed in a supplementary
fungal peridiumilike layer. Nitrogenase activity w& detected i d
primarily located within the external layer. Transmission electron
kcro&pic observation confirmed the'presence of bacteria within the
peridium-like layer and within the matrix substances on the surface of
the tubercles. The anaerobic to miaoaerophilic requirements of the
bacterial nitrogenase could be met either by the dense fungal peridium
or by the mucilaginous matrix surrounding bacterial colonies. Water
extracts of peridium or mycorrhizal root tips enhanced nitrogenase
activity, indicating a dose nutritional relationship between the bacteria
and the tuberdate mycorrhizae.

The phylogeny and taxonomy of the
chytridiomycete gut fungi

&J

and I.B. Heath. Biology, Dept., York University, 4700 Keele

St., North York, Ontario, M3J 1P3, Canada
The phylogeny of the chytridiomycetes themselves and the status of
the anaerobic gut fungi within the group are uncertain. Different
authors place the entire group in either the fungi or the protists and the
gut fungi differ in many ways from the chytridiomycetesdue to their
highly specialized habitat We have used cladistic analysis of both
rRNA sequences and developmental, morphologicaland ultrastructurd characters to investigate these problems. Concordancebetween
the results of different algorithms applied to the different character sets
show that the chytridiomycetes are more closely related to the true
fungi than to any known protists and that the gut fungi are more
closely related to the chytridiomycetes than other organisms, but they
merit ordinal status within the group. Our analyses suggest that the
higher ranks within the chytridiomycetesrequire reevaluation.

Seven introns interrupt the mitochondria1
large subunit ribosomal RNA (mt-LrRNA)
gene of Suillus luteus

Y.and T. D. Bmns, Department of Plant Pathology,

POSTER

Antifungal and antitumor activity of heterocyclic
thiosemicarbazones and their metal complexes
A. E. Liberta and D. X. West. Depts. Biology and Chemistry,
Illinois State University, Normal 61761.
More than seventy-fivethiosemicarbazonesand their metal complexes
have been assayed for antifungal activity, using isolates of Aspergalus
n i p and Puedomym oariotii. Greatest activity occurs for Zsubstituted
pfridine thiosemi-carbazonesand their metal complexes, and activity
differencesalso occur for 4 ~ - ~ 14~-aryl-,
- ,
4~-dialkvl-and 3-azacydothiosemicarbazones.Copperm) complexes are often more active
than uncomulexed or ni&el(ID comulexed thiosemicarbazone. The
reduction potential of the thiosemickbazone ligand in a copper(1D
complex, the strength of the ligand field, and various spectral properties can be correlated with inhibitory activity. Several compounds
displaying strong antifungal activity against P. wriotii at 1@to lo5 M
concentrations also di lay in vitro antitumor activity against several
cell lines at lugto luYM concentrations.

'3

Biogeography of trichomycete gut fungi in winter
stonefly nymphs of the genus Allocapnia
R.W. Lichtwardt, M.J. Huss, and M.C. Williams, Dept. of
Botany, Univ. of Kansas, Lawrence, KS 66045-2106, and Dept.
of Biology, Univ. of Nebraska at Kearney, Kearney, NE
688494531.
AIImpnin spp. (Plecoptera, Capniidae) have low vagility, and apparently first evolved in the Appalachian system from where they
dispersed and speciated at different times during the Pleistocene. Five
genera and species of Harpellales (Trichomycetes)live exclusively in
the aquatic nymphs of Allocapnia Two of these, Genistelloides hibemus
and Simulhaces spicu, were found widely distributed in 50 stream
sites in 9 states covering the western and southern distribution limits
of AZbcupnia spp. This suggests that the fungi had already evolved in
Allocnpnin nymphs before their major radiations during the Pleistocene.
Two other fungi, Ejectosporus mngnus and Gpniomyces stellatus were
more limited in their distribution and may have evolved subsequent to
early Allocnpnia spp. dispersal. One species, Orphella hiemnlis, may be
endemic to the Ozark Plateau and Ouachita Mountains. Cultures of G.
hi6emus isolated from different sites were polymorphic for 9 of 11
putative isozyme loci using starch gel electrophoresis. Results of the
isozyme analysis will be discussed.

.

University of California, Berkeley, CA 94720.
Direct evidence about the presence of introns within the mt-LrRNA
zene is essentiallylimited to ascomycetes in which one or two introns
&e commonly f o k d Sequence aniysis of genomic and cDNA clones
from S. luteus reveals that seven introns exist in this basidiomycete. Six
of the seven insertion sites are novel. One is inserted in exactly the
same site as that commonly found in ascomycetes. The introns in the S.
luteus gene are also unusual in terms of their small sizes and dustering. Sizes for six of the introns range from 464 to 669 bp. The first five
introns are clustered within a 370 bp exon region that is located apprcb
ximately 1200bp from the 3' end. The second cluster, containing
introns 6 and 7, is located approximately 700 bp from the 3' end of the
gene. No long open reading frames (ORFs) are found among these
introns with the exception of a 360 bp ORF in intron 1. The introns
possess little sequence similarity with the exception of introns 1and 3,
which are nearly identical in two large regions. The distribution of
these introns within related taxa has been surveyed and provides
suggestive evidence that they have been recently acquired in SuilIus.

A comparison of relationships within the
subgenus Dmocybe (Cortinariaceae)determined
by molecular and morphological methods

Y.T. Liu, J.F. Ammirati* and S.O. Rogers. SUNY, College of
Environmental Science and Forestry, Syracuse, NY 13210, and
*Botany Department, Univ. of Washington, Seattle, WA 98195.
Restriction site and DNA sequence data have been collected and
analyzed to determine taxonomic and phylogenetic relationships
among members of Dermocybe. These rela-tionshipswill be c o m b e d to
those determined from a reanalysis of the data collected and comuiled
by Hoiland (Opera Botanica 7l:'l-112,1983). The data sets wiU be'
briefly discussed separately and then together to determine the best
picture of the relationships among the members of this subgenus.
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Seauence analvsis of ribosomal DNA indicates
multiile indepeident losses of a sexual state among
Penicillium species subgen. Biv&icillium
K.F. LoBu~lio.
a n d J.W.
Taylor, Dept. of Plant Biology,
University of California, Berkeley, CA 94720.
The PenicilIium anamorphs of Talaromycesare morphologicallysimilar
to the strictly anamorphic Penicillium spedes in the subgen. Bmerticillium (as recognized by Pitt, 1979). Our study examines the relationship
between these mitotic and meiotic species from ribosomal DNA
(rDNA) nucleotide characters. Nudeotide sequence was obtained
from the mitochondriai small subunit rDNA (mtSrDNA), and the
nuclear rDNA region containing the internal transaibed spacers and
and 8
5.85 rRNA gene (1735.8s rDNA) for I1 Talaromyces species
Penicdlium s-pecies subgen. Bizmticillium. Phylogenetic analysis of the
mt5rDNA and ITS-5.85 rDNA demonstrates that the maioritv
, ,of
mitotic species have as their closest relatives meiotic species. Thus
multiple independent losses of a sexual state has occurred among
Penicillium species in the subgen. Bioerticillium. In addition, the present
classification of Sections and Series in Talmomyces is not supported by
phylogeneticanalysis as species of identical Sections/Series do not
necessarily duster together.

-

Necfriella-like fungi with non-hypoaealean centra
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Analysis of upstream open reading frame function
in the dicistronic Neurospora crassa ARG-2
mRNA: use of Lac2 reporter gene
Zondi Luo and M.S. Sachs. Dept. Chem. Biol. Sci., Oregon Graduate
Institute, Beaverton, OR 97006.
Upstream open reading frames (uORFs) precede a variety of eukaryotic genes. They are h o w n to be invoived in translational regulation
of fungal amino add biosynthetic genes. The N. crassa arg-2 transaipt
contains a 24 amino acid uORF homologous to the 25 a.a. uORf pre.
of mg-2 A d
sent in the correspondingyeast gene C ~ A ZRegulation
CPAZ bv amino acid availability has at least two comments: aoss
pathmi control, which is the general mechanhn regulating amino
add biosynthesis, and A r g - s p d c control, which appears to be arg-2
and CPAl specific We are examining the role of the q - 2 uORF in
Argspecific regulation. We fused the lacZ gene from ~scherichia
wli in
frame to the uORF AUG start codon and in frame to the downstream
arg-2 AUG start codon; lncZ levels in N. crnssa strains containing these
genes were examined. Thearg-2-IacZ fusion gene was 3-4 fold downregulated by Arg, as was wild-type arg-2. In contrast, the uORF-lncZ
fusion gene showed constitutive expression of LacZ -regulation by
Arg was abolished. Out-of-frame fusions we constructed did not
produce detectable Lac2 Therefore it appears that (1) Both uORF and
arg-2 AUGs are recognized as translational start codons and (2)
Translation of uORF is important in Arg-specific regulation of mg-2.

R. Lowen. The New York Botanical Garden, Bronx, NY 10458.
The Hypocreaceae (Hypweales) includes fungi that are characterized
by soft, colorless to brightly pigmented (red to yellow) perithecial
ascomata and a characteristic centrum development involving downward growing, apical, paraphyses. The paraphyses usually evanesce at
maturlty, and are not h o w n to be apically free. The genera NectTiella
and Pronectria are members of the Hypocreaceaecharacterized by
ascomata that are immersed and by uniseptate ascospores. Species of
Nectrielln-like fungi have been discovered that have persistent interascal filaments that are apically free. These fungi will be described and
their placement discussed.

Adaptations of three protistan parasites of
mosquitoes to the reproductive habits of their
hosts: a comparison of the life cycles of
Amblyospora, Coelomomyces, and Lambornella

s m m
The genetic basis of miaocyclic conidiation
in Neurospora crassa
Ramesh Maheshwari, Department of Biochemistry, Indian
Institute of Science, Bangalore 560 012, India.
Some wild isolates of heterothallic species of Neurospora show spontaneous miaocydic conidiation in liquid medium under constant agitation. A wild isolate of N. crassn was used to derive microcycleconidiating strains which show specihcpatterns of co~diogenesis
analogous to that observed in surface-grown mycelial cultures. A gene
mcb controls blastoco~diation.A single gene mcm controls both microconidiation and arthoconidiation depending on temperature. Genes
mcb and m a function as master regulatory genes which regulate the
developmental switch from vegetative growth to different types of
conidial development

-

C.T. Lucarotti, Forestry Canada Maritimes Region, PO. Box
4000, Fredericton, New Brunswick E3B 5P7, Canada, and T.G.
Andreadis, Department of Entomology, The Connecticut
Agricultural Experiment Station, P.O. Box 1106, New Haven,
Connecticut, 06504, USA.
Amblyospwn spp. (Miaosporida), Cwlomm~ce~
s t c g o q k (Chyhidiomycota) and Lambomella darki (Oiophora) are parasites of mosquitoes which breed in temporal bodies of water. The ephemeral and
disparate nature of these habitats have led to similar life cycle adaptations in these three unrelated protistan parasites which share certain
survival and dispersal requirements. Perhaps the most significant
common adaptation is the invasion of the maturing ovaries of adult
female mosquitoes and the dispersal of these parasites by the female
mosquito when she attempts to oviposit eggs in a new habitat. This
and certain other parallels in the life cydes of Amblyospora, Coebmmyces and InmbontelIa and their significance will be discussed.

SYMPOSTUM

Search for antifungal agents in fish culture
L.L. Marking, U.S. Fish and Wildlife Service, National Fisheries
Research Center, La Crosse, WI.
Malachite green is effective for control of fungus on fish and fish eggs,
but due to suspected teratogeniaty its use is limited to treatment of
nonfood fish under an Investigational New Animal Drug Application
held by the US. Fish and Wildlife Service. The objectives of this study
involved the selection and evaluation of candidate antifungal compounds on cultured fungus (Saprolegniales), fungus-infected eggs of
rainbow trout, and eventually adult fish. The efficacy of candidates
was compared to that of malachite green as a standard and to formalin,
the alternative antifungal compound. Minimum inhibitory concentrations in vivo in 60 minute exposures were 100 mg/L for amorolfine, 50
mg/L for iodine, 3%for common salt, 50 mg/L for potassium permanganate, 50 mg/L for glutaraldehyde, and 5.0 mg/L for peracetic acid.
Other candidates tested were either not fungicidal at practical rates or
toxic to eggs during treatments and will not be considered further.
Selections for development and registration are based on efficacy,
safety to infected organisms and the environment, and acceptability to
procure a registration for use in fish culture.

FosrEx
Clonal diversity in a population of a
fungal endophyte from Douglas fir

T.L.McCutcheon, G.C. Carroll, S.M. Schwab. University of
Oregon, Eugene, OR 97403.
Rhabdodine prkeri, a nearly ubiquitous fungal endophyte of Douglas
fir, forms latent infections within single epidermal cells of the needles.
Different genotypesof R porkmi were distinguished by using the
Polymerase Chain Reaction (PCR)to randomly amplify genomic DNA
and form discreet banding patterns for each clonal type Trees located
within a managed secondary growth stand were shown to possess a
significantly lower number of R pmkeri strains per tree compared to
old-growth foliage. This differencein diversity, which has been
estimated to be at least three orders of magnitude greater in old
growth foliage is thought to be attributable to differences in tree age
and access to an inoculum source.

Fimbrial proteins of two Basidiomycetes,
Coprinus cinereus and Schizophyllum commune
Bruce C. McKav and Alan J. Castle. Department of Biological
Sciences, Brock University, St. Catharines, Ontario, Canada
L2S 3A1.
Fungal fimbriae are widespread and show conservation of epitopes
among different species. Coprims cinereus and Schizophyllum m m u n e
fimbrial subunitsshow a m reactivity with polvdonal antisenun
raised against fimbrial proteins from ~st171(&o i b h . Through oneand two- dimensional gel electrophoresisand immunoblot analysis,
size estimates for the fimbrial subunits were found to be 37 kDa for
Cop*inus and 51 kDa for Schizophyllum. The fimbrial proteins were
found to consist of several isoforms with pIs ranging from 6.6 to 7.0
and 5.6 to 5.8, respectively. fimbrial proteins appear to be glycopre
teins rich in mannose residues as determinedusing lectin probes.
Based on these studies and related investigations,it appears that
fimbrial proteins constitute a family of antigenicallyand structurally
related manno-proteins which vary greatly in molecular mass.
Po!nER

Pure culture studies of the tropical
clavarioid fungus DefZexula
E.G. McLaughlin and M.D. Pfeffer. Biology Department, Augsburg College, Minneapolis MN 55454.
The clavarioid basidiomycete Depexula sp. (Ptexulaceae) was isolated
from dead wood in a Costa Rican rain forest. Isolates obtained from
fmitbody tissue fruit in culture under a variety of conditions. Isolates
from germinated spores have not so far fruited. The dimitic white fruitbodies eventually become positively gravitropic Fruitbody responses
to light, relative humidity and a variety of substrates have been studied. Dark cultures do not form fnritbodies.
POSTER

The Cannabis pathogen project:
report of the second flve-year plan
J. M. McPartland, A428 East Fee Hall, Michigan State
University, East Lansing, MI 48824.
?he second 5-year plan has focused on two goals: 1)A global collation
of Cunnabis p e t s and pathogens, from the field and the literature. Field
work uncov&ed thrknew fungal species (Sdriffnencla sp., Fusicoccum
sp., Septoria sp.). A literature review has revealed >400 Latin names of
fungi assodated with Cannabis. Ferreting out obligate and facultative
synonymsand eliminating saprophytic organisms compacts this list

into 88 "good"species of Cannabis pathogens. After inspection of types,
I propose three new combinations and reduce 14 taxa to facultative
synonyms. Eight new "host range assodations"connect fungi with
Cunnabis and new location records of CIlnMbis pathogens are
described. 2) A listing of obligate plant pathogens (and other parasite$
are utilized to explore taxonomy of the host genus (monotypic?
polytypic?).

Preliminary observations on Lactarius
(Basidiomycetes, Russulaceae)
in the oak forests of Costa Rica
A. S. Methven and G. M. Mueller, Botany Department, Easte m Illinois University, Charleston, lL, 61920; Field Museum
of Natural History, Chicago, IL 60605.
The montane oak forests of Costa Rica are representative of the southern-most extension of the Quercus species complex in the western hemisphere. As Quercus is an important ectomycorrhizalhost, these forests
support a diverse and largely undocumented assemblage of ectomycorrhizal fungi including the genus Lacfariu.5. In order to better understand the distribution of Inctarius in assodation with Quercus in the
western hemisphere, a systematicstudy of the genus in Costa Rica was
initiated. Field work and herbarium studies completed to date have
identified several undesaibed, endemic taxa as well as a number of
new distributional records. Photographs and distributional maps of
selected taxa which are putative ectomycorrhizal assodates with Quercus in the western hemisphere will bepresented.

Observations on the genus C y s t o d m a in Alaska
O.K. Miller, Dept. of Biology, V.P.L& S.U., Blacksburg, Virginia
Six taxa of CystodmM have been recognized from the tundra and taiga
habitats in northern, central, and southern Alaska. However, only one
taxon, C arcticum Harmaja, is common on the north slope tundra. A
rare occurrence of C falku A.H.Smith & Singer in tundra at Barrow,

Alaska, was recorded. Taipra taxa include: C. fnIlax, C . aminnthinurn
( ~ c o ~ . ) ~ o&
n Maubl.,
r.
a 2 the non-amyloidtaxac. ferreii (B.& Br.)
Harmaja (= C. cinnabarinurn),and C.granulosum (Ba1sch:Fr.I Kuhner.
One additional taxon in taiga under aspen and white spruce is considered to be related to but not C. fallax. The presence of arthrospores is
dixussed.These results are compared with the taxa and ecological
circumstances favoring Cystoahma under similar conditions in the
Scandinavian arctic and subarctic conditions.

Ultrastructure of Ustilago sfriifomis infection
of Kentucky bluegrass
C. W. Mims, K. M. Snetselaar, and E. A. Richardson. Dept. of
Plant Pathology, University of Georgia, Athens, GA 30602.
Hyphae of U. striiformis were found immediately below the shoot
apical meristem and in leaf primordia and leaves of infected plank.
Slender, contorted hyphae grew indiscriminatelybetween, into, and
through host cells. Each intracellular hypha was surrounded by the
host cell plasma membrane, a lightly staining encasement layer, and an
electron dense layer coating the hyphal wall. Host cells initially didnot
appear to be adversely affected by hyphae and even invaded cells were
capable of dividing. Hyphal compartments were binucleate and clamp
connections were observed at septa.Leaf cells eventually became filled
with coiled sporogenoushyph& that fragmented at sepk to form
teliospore initials. As leaf cells disintegrated, masses of teliospores
formed sori or "stripes" that often extended the length of an ifected
blade.

Growth of Achlya in the absence of turgor pressure
Nicholas P. Monw, Dept. of Biochemistry, Colorado State
University, Fort Collins, C O 80523.
Previous experiments on hyphal growth in the water mold Achlya,
using a micropipet-basedpressure probe, supported a turgor-driven
model for hyphal extension. Recent experiments involving extreme
osmotic stress have produced some unexpected observations. When
turgor is abolished, hyphal extension ceases,but slow growth on solid
media is sustained in the form of pseudoplasmodia. In liquid culture, a
yeast-like morphology develops. Both growth forms continue to
secrete a cell wall, and tipgrowing hyphae can be regenerated after
transfer to normal media and rebuilding of positive turgor. This tremendous morphological plasticity, apparently based upon changes in
turgor, underscores the importance of the relationship between intracefiar pressure and wall iesistance to the generrttioi of cenular form.

A method for the extraction and quantification of
VAM spores from a deciduous forest soil
P. Moutodis
- and P. Widden. Concordia University, Montnhl,
Quebec, Canada.

Methods have been described for the extraction and quantificationof
VAh4 spores. These use wet sieving followed by centrifugation using
sucrose gradients. These methods are satisfactoryfor agricultural soils
and pot cultured isolates of VAh4 species, but in natural forest soils
there is too much fine organic debris. Processing of such soil samples
using a 60% sucrose solution and cenhifuging at 1500rpm. for 20 min.
yielded a m a h u m spore count with minimal debris. The resulting
spores were transferred to a gridded microbial filter for counting.
Using this method we have been able to quantify VAM spores in 3
natural maple forest soils and to identity major taxa in samples taken
from the grids and observed microscopically.

POSER
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Illinois species of Volvariella
(Basidiomycetes, Agaricales, Pluteaceae)

Fungal parasites of salmon from
the Columbia river watershed

H. L. Monoson, A. S. Methven, and W. J. Sundberg. Biology
Dept., Bradley University, Peoria, IL 61625; Botany Dept, Eastem Illinois University, Charleston, IL, 61920; and Dept. of Plant
Biology, Southern Illinois University, Carbondale, IL, 62901.

G.T. Mueller and H.C. Whisler. Dept. of Botany KB15, University of Washington, Seattle, WA 98195.

In his monograph of Volmriella in North America, Shaffer reported
only two species from Illinois, V . hbycina (Schaeff.:Fr.) Singer and V .
speciosa (Fr.) Singer. Known only from Cook, DuPage, Henry, and Rock
Island Counties, it appeared that Volmrielln was rare in lllinois and
restricted to the northem fifth of the state. A study of both additional
herbarium material and collections made by us from other parts of the
state support a broader distribution pattern and greater diversity of
species. Although VolvarielZa speciosa still appears restricted to the
northern part of ~Illinois,populations of V . hbycina range throughout
the state. New records for Illinois include V . pusilln (Pers.:Fr.) Singer,
V. taylon' (Berk.) Singer, and V . cf. wlvacea (Bull.:Fr.) Singer. Lack of
previous reports of these taxa in the state may be due to the smaller
size and more ephemeral nature of their basidiomata In Illinois, speaes af Voluariella fruit from late June to early October - the warm, often
humid, summer to pre-fall weather period. Recorded frequency and
distribution of species appear related to substrate availability (much of
the middle part of the state is high-grade prairie farm land) &d the
presence of a collector during the time of fruiting.

Saprolegnin sp. and a variety of other fungi were isolated from salrnonids, predominantly chinook salmon, at 20 hatchery sites in Washington
and Oregon. The isolates, taken from all life-stages of the host, were
examined for morphology, growth rate and gelatin liquidification. One
hundred and eighty lesions were subsampled for intra-lesion variation. Our observationssuggest the great majority of isolates fit within
the currently proposed boundaries of "Saprolegniaparasitica" but
physiological differences between isolates are detectable. The hyperparasite, Wonminapolycystis, was recovered from 3 hatchery sites. It
has been isolated into monoxenic culture and studies on its develop
ment and potential for biological control initiated.

POSTER

Development of an index of taxa
described by Rolf Singer
G.M. Mueller', QX. Wul, and C.L. Ovrebd. 'Dept. of Botany,
Field Museum of Natural History, Chicago, IL 60605-2496 and

2Dept.of Biology, University of Central Oklahoma, Edmond,
OK 73034.

The distribution and abundance of
vesicular-arbuscular mycorrhizal spores in a
sugar-maple stand fertilized with base cations
P. Moutoglis and P. Widden, Concordia University, Montdal,
Quebec, Canada.
Using a modification of the wet-sieving/sucrose centrifugation
method, the population of VAM spors in a sugar maple ( A m saccharum Marsh) forest soil was surveyed during the growing seasons of
1989and 1990. The forest was located in the Laurentian mourrtains at
St. Hippolyte, Qu6bec and is subjected to acidic precipitation with an
average pH of 4.3. treatment effects using a base cation fertilizer were
monitored on half the plots, while the remainingplots served as
controls. The main taxa that were observed were: Glomus spp, which
were the most abundant; Sclerocystis (Glomus)rubifomis, representing
20 40%of the spores and a few Acnulospora spores. There was no
effect of fertilization but different seasonal trends were observed for
the taxa identified Numbers of Glomus rubifanis spores showed an
increase towards the end of the summer, while the abundance of
Acaulospora spores decreased.

-

m

This year, i992, is the 70th anniversary of Rolf Singer's first publication.
Throughout his career, Dr. Singer has concentrated on the systematics,
evolution and ecology of Agaricales and held appointments in several
European, North American and South American institutions. We used
this auspiaous event as a catalyst to develop a database containing
bibliographic information on new genera, spedes, varieties and forms
described by him during this time as well as to compile a complete
bibliography of Dr. Singer's publications to date. In the over 350 papers
and books published during 1922-1992,Dr. Singer has described more
than 2,400 of these new taxa. Holotypes of these taxa are deposited in
33 herbaria. These numbers do not include new taxa in papers that are
now in press or in active stages of development. Literature atation,
collection data and place of deposition for each type specimen are
included. Other information were occasionally recorded when needed
for clarification. This index is being prepared for publication. In the
interim, we invite i n w e s regarding when and/or where a particular
name was published or where a type specimen was deposited.

POSTER

Cloning and characterization of the Aspergillus niger
Ol. ficuum) phytase gene
E . T. Mullaney and C.D. Daly, SRRC-ARSUSDA, 1100 Robert
E. Lee Blvd, New Orleans, LA 70124 USA.
The A. nigm phytase gene has been doned and characterized by
restriction mapping and DNA sequencing. Phytase degrades phytic
add which is the chid storage form of phosphorus in many feed
grains. Monogashic animals lack this enzyme, thus soybean and other
meals must now be supplemented with phosphate when fed to these
animals. This has the negative environmental effect of increasing the
phosphate levels in the waste from these animals. To make the cost of
this enzyme competitive with the current practice of supplementing
feed meals with phosphate, the enzyme yields must be increased. As
part of this project the phytase gene from a hyperproducer of extracellular phytase has been identifled. A 2.6 Kb fragment containing the
gene and i k flanking regions have been cloned lnto the Sph I site on
plasmid pBR322. Research is now underway to insert this gene into a
fungal expression system that will maximize its yield in a commerdal
fermentation operation and to structurally alter the enzyme to achieve
greater activity in the digestive tract of monogastric animals.

The ecology and population biology of two litter
decomposers on a southern Appalachian mountain
J.F. Murvhv and O.K. Miller. Dept. of Biology, Virginia Polytechnic Institute and State University, Blacksburg, VA 24061.
The agaric flora of closely adjacent plots on northeast and south-west
facing slopes on a southern Appalachian mountain were surveyed
over a two year period. Mnmmidlus p*aencrctnis a dominant decomposer on southwest slopes and Collybia subnu& is dominant on northeast slopes. Somatic incompatibility tests indicate that these populations are composed of genetically distinct individuals occupying small
territories rarely greater than 4 m in extent. Mating aosses indicate
that M. praeacutn is heterothallic and tetrapolar. C. subnuda is hetere
thallic and bipolar. Preliminary i n t r a s p d c crosses indicate there may
be a high level of inbreeding in both of these species.

Actin & microtubules in the insect-pathogenic
fungus Entomophaga aulicae
F. Murrin, R. Taylor & D. Power. Dept. of Biology, Memorial
University, St. John's, Newfoundland. AIB 3x9. Canada.
E. aulicoe is a potential biocontrol agent of spruce budworm and
hemlock looper. In a study on the role of the cytoskeleton in cellular
organizationand function during pathogenesis, we have studied the
distribution of actin and microtubules in the fungus Walled cells and
tipgrowing hyphae showed a distinctly different actin distribution
than and the naturally-occurring protoplast cells which colonize the
host hemolyrnph. Hyphae showed fluorescence1)over the apex of the
growing tip in peripherally located punctate foci, 2) in a diffusepattern
concentrated at the growing tip and decreasing along the hypha and
3) assodated with developing septa. In contrast, protoplask showed a
distinct but diffuse pattern of ffuorescence throughout the cytoplasm.
Reconstruction of serial sections through individual protoplasts
showed that cytoplasmic microtubules occur in the region near the
nuclear spindle pole body but are concentrated mainly in elongated
cellular extensions which give the protoplasts their unique spindle
shape.
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Mycoflora of the Chiricahua Mountains,
Cochise Co., Arizona -preliminary notes on species
distribution, ecology, and biogeographical affinities
F. H. Nishida, W. 1. Sundberg,J. A. Menge, J. S. States, R. E.
Tulloss, and J. Cifuentes. Natural History Museum of Los
Angeles County, 900 Exposition Blvd., Los Angeles, CA 90007;
Dept. of Plant Biology, Southern Illinois University, Carbondale, IL 62901; Dept. of Plant Pathology, University of Califomia, Riverside, CA 92521; Dept. of Biology, Northern Arizona University, Flagstaff, AZ 86011; P.O. Box 57, Roosevelt,
NJ08555; and Herbario, Facultad de Ciencias, Apdo. Postal 70399, Universidad Nacional Autonomo de Mexico, Coyoacan
04510, Mexico D.F.
During August (summer monsoon season) of 1989-1991,the Chiricahua mountains (a "sky island" system separated from other forests by
desert) were surveyed for macrofiulgi (emphasis on agarics and
& n ~ in two major biomes (Madrean Everboletes). This ~ n - ~ project
green Woodland Forest and Madrean Montane Conifer Forest) sur;eyed 43 sites in four general habitat types. Universal Transmercator
1000-prid coordinate numbers were used for site identification. So far,
362 taia of macrofungi were recognized. Only 13.3%of all agarics and
boletes occurred in more than 10%of the sites. Most taxa (65-73%)
were limited to one habitat. Only 3% of the agarics and boletes (mostly
mycorrhizal) and 2.5% of other fungi (some mycorrhizal) occurred in
all four habitats. Abundance and species diversity seem to inaease
with elevation. Fungal diversity does not appear strictly related to fungusplant mutualisms. Affinities with southeast, Rocky Mountain,
Pacific, and northem Mexico mycofloras were noted.

VIDEO

Mechanisms of capture in nematophagous fungi
B. Nordbring-Hertz, H.-B.
Tansson, E. Friman, Y. Persson, C.
Dadunan, T. Hard & E. Polouek. Dept. of Microbial Ecology,
Lund University, 5223 62 Lund, Sweden, and Institut fiir den
Wissenschaftlichen F'ilm, Nonnenstieg 72, D-3400 Gottingen,
Germany.
Nematophagous fungi capture, kill and disgest nematodes: the end*
parasites use their spores and the nematode-trappingfungi use special
capture organs formed on the hyphae. In this film the endoparasitic
miosporn
fungi Catemria mrguillulne (zoospores)and B e & &
(adhesive spores), and the nematode-trappingfungi Dactylaria candidn
(adhesiveknobs), Momcmpon'um ciunopagum (adhesive branches),
Arthrobotys oligosp-n(adhesive networks) and Arfhrobotrys dactyloideslhfylaria -ga
(constrictingrings)are presented. The
different modes of attacking nematodes, penetration of the nematode
cuticle, digestion of the animals, formation of traps and sporulation
are shown.

Phaeocollybia in western Canada with
observations on the P. kauffmanii complex
L. L. Norvell and S. A. Redhead. University of Washington,
Seattle, Washington, USA, and Research Branch, Agriculture
Canada, Ottawa, Ontario, Canada.
The genus Phaeocdlybi? (Cortinariaceae, Agaricales) is represented by 3
species in eastern and 27 in western North America. Relatively abundant in the dense coastal rain forests of northern California, Oreon
and Washington, no Phaeowllybiashad been found in western &ada
until October 1991. The discovery of two species on Vancouver Island
in British Columbia extended the range ofPhneocollybinnorthward.
Both taxa proved to be previously undescribed, with one macroscopic-

ally quite similar to P. kuuffkanii. Comparison of microscopic morphological features of numerous P. kauffmnniiexsiccati with the type of
Naucwin knufmmii has revealed a complex comprised of at least three
miaoscopically distinct taxa differentiated by basidiospore morphology and the presence or absence of damp connections. Further field
work coupled with chemical, molecular and ecological analysis of
North American collections should reveal whether such subtle character differences are valid aiteria for differentiating species in this
complex.
SYMPOSTUM

Screening for bacterial antagonists against Saprokgnia
parasitica with BASF pluronic polyol F127
L.W. Olson and A. Petersen. Institut for Sporeplanter, U. of
Copenhagen, 0.Farimagsgade 2D, DK 1353Copenhagen K,
Denmark.
BASF pluonic polyol Fl27 is a low temperature liquifying polyol which
solidifies upon warming. When BASF polyol Fl27 is used for weening
miaoorganisms or a target are not subjected to a heat shock as when
they are embedded in molten agar. Bacteria colonies do not spread
when overlayered with BASF plwonic polyol.
Bacteria from a variety of ecological habitats were screened for antage
nists to S-parusitica. Bacterial antagonists to S.parasitica were present in
the mucus of the maprity of healthy fish tested, but not from fish infected with S.parasiticn.Bacteria antagonistic to S.purasiticn are usually
also antagonistic to a variety of Pythium and Phytophthora species.

Detection and inheritance of polymorphic RAPDTM
markers in the anther smut fungus, Usilago violacea
P. Oudemans, SJ. Tamaki and H.M. Alexander. Dept. of
Botany, University of Kansas, Lawrence, KS 66045.
Genetic variation in the anther smut fungus Ustilago o i o was
~
investigated using DNA markers generated via RAPDm (Random
Amplification of Polymorphic DNA), a PCR (polymerized chain
reaction) based technique. Of 140 arbitrary primers (IOmers) tested, 23
were found which generated polymorphic fragments among 12
haploid isolates (six of each mating type) which were collected from a
single population near Mountain Lake, Virginia. These 12 isolates
could be differentiated based on PCR products from 16 of the arbitrary primers. Analysis of the banding patterns from sexual crosses of
isolst& showed that banding pattemiwere inherited in a Mendelian
fashion; five primers produced markers linked to mating type. The
markers suggests they will be useful
high resolution of the RAPDTM
for population genetics studies that require genotype specific markers.

POSER

A fungal survey of Typha domingensis in a
brackish water pond on North Padre Island

F.M.Oxlev and R.D. Koehn, Dept. of Biology, Southwest Texas
State University, San Marcos, Texas 78666.
A h g a l survey of a population of Typhu domingensis in a brackish
water pond on North Padre Island was conducted. Additionally, a six
monthstudy was done to determine the relative abundance of &gi
colonizing T. domingensis, a major source of biomass in the pond.
Culms were randomly selected, sectioned, and cleared so that the number of ascomata could be quantified. A species of PestuZuti isolated
from T. domingensis was compared to an airbornespecies of Pestalotin
to determine the effect of salinity on fungal growth. The pond supports
a diverse assemblage of mycoflora dominated by Deutermycetes and
Ascomycetes, which reach their peak abundance in February. Based on
its growth in media of increasing salinities, the Pestnlotiz speciesiso-

lated from T. domingenesis appears to have adapted to a saline habitat.

A comparison of ergosterol extraction methods
for quantification of fungal biomass by
high performance liquid chromatography

D.E.Pad~ett
- and A.A. Henrikson. Dept. of Biological Sciences,
The University of North Carolina, Wilrnington, NC 28403.
Five methods were used to extract ergosterol from pure cultures of
filamentous salt marsh fungi.Extractsfrom each procedure were
analyzed by high performance liquid chromatography (HPLO and
compared to determinerelative recovery efficiendes. Refluxing with
hot methanol yielded more ergosterol than did room temperature
ethanolic extraction. Failure tosaponify a previously extracted mycelium with an alcoholic base reduced ergosterol
recovery bv, a mini.,
mum of 9 percent and, for several isolates, by as much as 43 percent

.
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Aspergillus flazro-frtrcatis Bat & Maia and
A. tamarii Kita are synonymous:
A. tem'cola Marchal is closely related
Stephen W. Peterson, Microbial Properties Research, National
Center for Agricultural Utilization Research, ARS, USDA,
Peoria, IL 61604.
Raper & Fennell(1965) placed A. flnw-fircatis in the flavus group but
also keyed it through the nigergroup because of dark brown colony
color in maturity; they placed A. temiwln in the wmtii group. Kozakiewia (1989) reinstated the tmMrii group Thom & Raper, 1945) with
A. tamarii, A. terriwh and A. flnmfurktis issigned ~ ~ from
& colony
t
color, distinctions between these taxa are slight. Nuclear DNA comple
mentaxities of ex type cultures of these species were compared. Ex type
and other strains of A.j7uw-fircatis showed 98100%DNA complementarity to the ex type and other strains of A. tammii, indicating that
there is no genetic distinction between these taxa to justify the e a r a t e
species. An ex type strain of A. terricola was also closely related to an
ex type strain of A. tammiiwith 50%DNA complementarity. The
tamrii group is artifiaal because A. flams and A. tamarii are genetically closely related: A. terriwla should be placed in the flnms group
because of its high relatedness to A. tamarii.

Mating systems in the Xerulaceae
Ronald H. Petersen. Botany Dept., University of Tennessee,
Knoxville, TN 37996-1100.
Mating systems of species of several genera of the Xerulaceae have
been eiu6dated andpatterns of interbreeding populations studied.
Strobilurus (five species; all tetrapolar) produces no clamp connections
in basidiomata or cultures. Pseudohintda (one species; tetrapolar) basidiomata exhibit no damp connections, but dikaryon cultures produce
them. Oudemansielh ( two species; one tehapolar, one amphithallic
with unknown mating system) basidiomata exhibit clamp connections,
as do short-distance intercollection dikaryons, but long-distance intercollection d l o n s are clampless. Xmmphulina (eight species; all
tetrapolar) seems stable in mating systems and production of universal clamp connections in dikaryon cultures. Xeruln (eight species;
tetrapolar, bipolar and clonal haploid) presents a variety of mating
systems and damp connection production. It appears that some
groups within the family are stable in mating systems, while other
groups are in the process of sexual evolution.
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Residue placement and fungicide effects on fungal
communities in conventional and no-tillage soils
B. R. Pohlad, M.H. Beare, DH. Wright, and D.C. Coleman.
F e r n College, Ferrum, VA 24088 and The Institute of
Ecology, Univ. Of Georgia, Athens, GA 30602.
Field experiments were used to investigate the effects of the fungicide
Captan and long-term conventional (CDand no-tillage (NT) management on the size and composition of fungal communities from decaying a o p residues and mineral soil. Buried residues (0had higher
densities of fungal hyphae but fewer fungal colony forming units
(CFU)than surfaceresidues 0.
Buried residue decay rates (1.36%
d-l) were 3.4 times faster than surface residues (0.40%d-I). Fungal
hyphae were more abundant in NT than CT soils but there were differences in fungal CFU. Captan reduced fungal CFU and hyphal densities
in both NT surface and CT buried residues, resulting in 23%and 7%
x a isolated
reductions in their decay rates, respectively. ~ u n ~ a l &from
CFU revealed common fungal succession in a o p residues. Surface
residues and soil had highly specialized fungal communities. We
found no evidence however, for selective inhibition of the fungal community by Captan in eitber surface residues, buried residues or soils.
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Activities of the Mycological Society of America
Martha 1. Powell, President MSA, Dept.of Botany, Miami
Universrty, Oxford, Ohio 45056.
This poster is presented for those who are inkrested in the Mycological Society of America and would like to h o w more about the goals
and activities of the society. A series of displays and handouts informs:
(1) What the soaety is and what it does; (2) How to apply for graduate
fellowships in mycology; (3)Where you can acquire Mymlogia Index
and A Brief Histury of Mycology in North A m h ; 14) What careers are
available in mycology; (5) How to obtain more information about the
5th International Mycological Congress; and (6) Ways you may
become actively involved in the sodety.

Nitrogen assimilation by mycorrnizal E-strain fungi
V. Prabhu, H.E. Wilcox and G.L.Boyer. State University of
New York, College of Environmental Sdence and Forestry,
Syracuse, NY 13210.
All examined isolates of E-strain mycorrhizal fungi of the taxa Wifcoxinn mikolae and W. rehmii (Ascomycetes)utilize N q - or NH4+as a sole
source of nitrogen. More i n t e r s p d c variation in growth (radial
extension and dry weight) occurred on N03; NH4+and NH4N03,
with W. mikolae isolates usually exhibiting higher growth rates. Nitrate
reductase is being studied to determine if it is NO3-induced and NH4+
repressed (like many Ascomycetes) or constitutive and not
repressed (like m ycorrhizal Basidiomycetes).

Phialospore production, germination and
microcycle conidiation in Chalara elegans
(syn. Thielaviopsis basicola)
Z.K. Punia, Dept.of Biological Sciences, S i o n Fraser
University, Burnaby, British Columbia, Canada V5A 156.
Chnlara elegans Nag Raj and Kendrick (syn. Thielauiopsis hicola Berk.
and Br.) is a facultative parasite on a wide range of plants. During
growth in culture, hyaline cylindrical phialospores and dark thickwalled chlamydospores are produced. Strainsfrom California, Florida,
and British Columbia were compared for their response to factors
influencing phialospore production and germination. Sporulation in
all strains was most abundant at pH 5.16.5, osmotic potential between

-02 to -0.6 MPa and at 20-25% Phialospores germinated in the absence
of exogenous nutrients, with W%%germination at pH 4.0-6.0, temperatures of 15-25T and osmotic potentials of -0.2 to -0.4 MPa. The
germ tubes either developed into extensive hyphae or terminated into
short phialides within which secondary phialospores were produced
(microcycle conidation). The latter f o m of germination was greater in
phialospores from older (gwk) than younger (3-wk) culhws, and was
influenced by the strain. An osmotic or heat stress did not enhance
miaocyde inidation, while addition of a carbon source (50 mM
glucose) enhanced hyphal germination.
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Canadian Mushroom Checklist Project
S.A. Redhead and E. Fox. Centre for Land and Biological
Resources Research, Research Branch, Agriculture Canada,
Ottawa, Ontario, Canada, KlA OC6
Increased demand for baseline data for biodiversity studies aaoss
North America, and the need to collate scattered data for systematic
purposes lead to the creation of a Canadian mushroom "checklist"
hatabase. Currently over 728 referencescontaining Canadian agaric,
bolete or chanterellerecords, dating from 1823.1991. have been input.
These generated over 15,709 records (name, locality, reference) from all
10 provinces and both territories. In these records over 3,703 names for
fungi are used representingperhaps 1,500 species. There are disproportionate numbers reported from different provinces based upon the
availability of mycologists and amateur clubs. From this database,
master checklists will be produced for each province.

Molecular phylogenetics and
systematics of Gliocladium
S.A. Rehner and G.J. Samuels, Systematic Botany and
Mycology Laboratory, USDA-ARS, Beltsville, MD 20705.
Gliodadium species have been linked to seven genera of ascomycetes,
all members of the Hypocreales, suggesting that it is polyphyletic.
Phylogenetic relationships among ascomycetes with Gliocladium
an&norphs were investigated uskg
analysis of nucleotide
sequences from Dl and D2 redons of the nuclear large subunit ribosokal DNA. Results of
analysis indicate that: 1) G. oilens,
the species most commonly used in biological control of fungal
diseases,is derived from within a clade comprising Hypocrca species
with Trichodennnmmorphs, 2) G. deliquescens (teleomorph H.lutea) is
the sister group of 1,3) the G. penicl?Iioides-type (including the type
species, teleomorph Sphnerostilbellaaureonitens)is the sister group to 1,
2,and 3. Molecular data support a dose or direct connection between
species of Gliocladium and their teleomorphs.
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Functional groups of fungi and bacteria in mountain
meadow versus lodgepole pine ecosystems
R. Reinsvold, J. Moore, M. Heimbrook, C. JacobsCarr6, and G.
Lipari. University of Northern Colorado, Greeley, CO 80639.
Functional groups of fungi and bacteria differ in two adjacent ecosystems even thouRh the ecosystems share a common climate, tope
material. The two ecosystems [mountainmeagraphy, and soil
dow (Agropynm smithii Rydb. and ArtemesL2 spp.), and lodgepole pine
forest (Pinus cmtwta Dougl.), along with an aspen (Populus trnnuloides
Michx.) ecotone] were located near Fox Park, WY.The objective of this
study was to determine how ecosystem-specificvarious miaobial
fun&onal groups actually are. ~ r k s e d sampled
s
at 5 m intervals
a a o s the meadow-aspen-pine ecotone revealed that bacteria and vesicular arbuscular my&hual fungi (VAMF) were highest in meadow
and lowest in the pine soils, e.g., VAMF dominated the meadows (43%

mycorrhizal inoculum potential) and dedined rapidly across the
aspen-pine transition (23%-9%).In contrast, soil hyphornycetes were
more abundant in the forest than the meadow, both in total extractable
numbers and in the genera diversity. Structural differences were also
observed, e.g, Bacillus spp. comprised 0.52% of bacteria in meadow,
0.15%in aspen, and 22% in pine. Since the function of soil food webs
are dependent on the nature-of the component species, these data may
demonstrate distinct structural and thus functional subsystems.

Cryofixation and preparative approaches
for miaoscopy
Robert W. Roberson, Department of Botany, Arizona State University, Tempe, AZ 85287-1601.
The aim of ultrastructural investigation is to analyze cell architecture
and relate a functional role to cell components. This goal is difficult to
achieve if cells have not been adequately preserved in their near native
state with spatial and temporal integrity. It is known that conventional
chemical fixation techniques (ie., a&us glutaraldehyde\osmium)
require anywhere from seconds to minutes to penetrate and stabilize
inkacellulk structures. While ultrastructural contributions from conventionally fixed cells have greatly inaeased our howledge of the cell
biology and cytology of fungi,the use of ultralow temperatures to
physically fix and prepare specimens for ultrastructural analysis has
led to greatly improved cellular preservation of fungal cells. Cry*
techniques for fixation, preparation and observation of biological specimens for electron miaoscopy result in superior preservation of biochemical composition, physiological condition i d ultrastructural
detail of the cell's livina state. Instrumentationand methodolodes
used in ayofixation an> preparation of fungal cells for ultras&ctural
analysis will be discussed.

a vitamin requirement and could utilize a variety of organic nitrogen
souroes and simple carbon sources. The fungushydrolyzed pectin and
starch, but lacked the ability to digest protein and cellulose. CONdiogenesisin culture was found to be dependent upon the presence of
Lproline and inaeased concenlrationsof C02.

Polyporicolous species of Hypomyces
and their anamorphs
Clark T. Rogerson and G.I. Samuels, The New York Botanical
Garden, Bronx, NY 10458,and Systematic Botany and
Mycology Laboratory, USDA-ARS, Beltsville, MD 20705.
Nineteen species of H p m y c e s (Ascomycotina,Hypocreales, Hypocreaceae) occur on members of the Aphyllophorales. They are by and
large found only on members of this order. Twelve species have a
proven anamorph, two species have an assodated anamorph; no
anamorph can be linked to six species. The anamorphs are hyphomycetes that have been distributed among twelve genera. These
anamorphs differ in the location of the conidiogenous loci and on the
dehiscence or nondehiscenceof conidia. Given the homogeneity
among the teleomorphs, all but one of the anamorphs are referred to
Uudoi~~tryMI,
and their differencesrationalized in terms of conidicgenesis, conidial delimitation and secession, and proliferation of the
conidiogenousceL

Comparison of leaf fungal endophytes in
old-growth and 12-15 year old
clear-cut coastal redwood forests
J. L. Rollinwr and J. H. Langenheim. Department of Biology,
University of California, Santa Cruz, CA. 95064.

Laboulbeniales associated with
phoretic mites of dung beetles
K.M. Robertson and M. Blackwell. Dept. of Botany, Louisiana
State University, Baton Rouge, Louisiana 70803
The frequency of infection by Rickin sp. on phoretic mites of dung
beetles was investigated. Collectionsof Paneous o i n k and Copris
cmolina collected near Athens, Georgia, provided about 1000mites for
examination. Rickia sp. was present on &me mites in every month
collections were made (March-September). Highest infection (88%)
occurred in May; however, sample size was uneven throughout the
season. Statisticallysignificant observations were: 1) of three species
of mites examined the Eviphididae (n=73) were most heavily infected,
the uropodid mites (n=684), less heavily infected, and anoetidid mites,
never infected (n= 46); 2) R*-infected
mites were more often
assodated with Paneous vindex; 3) position of fungi differed on infected
mite species. Differences in mite behavior probably account for the
differences in thallus position. Although horizontal dispersal of Rickin
sp. is easily explained by the obse~ations,vertical dispersal during
successive molts of mites is not yet understood.

Biology of Ambrosiella hartigtSiassociated with
the ambrosia beetle, Xylosandrus germanus
R.A. Roever. J.G.
Atkins, P.F.Emling, W.F.Nelson, and S.T.

The coastal redwood (Sequoia sanpervirens)forms symbiotic assodations with endophytic fungi, causing no symptomsor apparent harm
to host plank for a significant portion of the plarrt's life. Endophytes
from woody plants may be latent pathogens, dormant saprobes and
mutualists that deter plant pests. We compared endophyte species
composition in redwood leaves from old-growth and recently
reg&erating dearcut (12-15 year old) areas, becaw these sites should
have different biotic and abiotic conditions. Sampling occurred during
the summersaf 1988,1990 and 1991 in two northern m o r n i a locations (Yurok experimental forest and Redwood National Park). When
data from both locations were pooled, inadence of the most common
endophyte, P l e m p M e m a sp., significantly decreased (p 5 0.05) and
Phomopsis spp. inaeased in the dearcut st&ds with rep& to the
old-growth stands. When considering each location separately, the
trends were like those in the pooled data; the difference in Phomopsis
being significant at the Yurok sites (p 5 0.05). Since these Phomopsis
spp. have been desaibed as pathogens, this trend represents a potential inaease in disease and inoculum in disturbed areas. A decrease in
PleumpLurmemn sp. is also noteworthy, because it is the dominant
redwood endoph%e and is the most likely to be a mutualist. This
study suggeststhat the environment in dferent ages of redwood
stands affects endophytes composition.
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Worthington, Dept. of Biology, Alma College, Alma, MI 48801.
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A strain of A. hmtigii was found to be the primary fungal symbiont of
X. germanus, a wood-boring beetle collected from central Ohio. The

;

fungus was isolated from both the mycangium of adult femalesand in
the gallery when actively feeding larvae were present. The beetle was
cultured on artifiad media through repeated generations on this fungal isolate. O n defined media thisstrain of A. hrtigii was found lack

;$ The Portland Tourist:

;;:

jt
I.=

P

,f:

5

The largest collection of cast-iron-fronted buildings
,;: outside of New York City is preserved in two historic $;
districts: Skidmore/Old Town and Yamhill that accom- q
$ modate many shops, galleries, and restaurants.
$
<:.

3

-C-C-r*r~r-C-C.r.C-rCr.r.r.CCr~r.r~C.r.r.r.r.CCCCC.CCC:~~

$<<<<<;<<s!s.-s!s~s%s!s~sEs~s--s%s!sm-~!sm-s%-.~s~s*-~%s%s:s:=.:s%~%s-:mm-m

Fitness interactions between red clover and clover rot

Gliocephalotrichum bulbilium,
the anamorph of Pseudonectria clusiae

Irma Saloniemi, Department of Biology, University of Oregon,
Eugene, OR 97403.

A.Y. Rossman and G.J. Samuels, Systematic Botany and
Mycology Laboratory, USDA-ARS, Beltsville, MD 20705.
Gliocephalotrichumbulbilium was proven to be the anamorph of Pseude
nectria dusiac. The anamorph is common in tropical soils. The teleomorph, occuring on recently fallen, leathery leaves and fruit of Clusia
spp., is known from only three collections. Pseudonedria is a name for
Nectria-like species with non-septate ascmpores. Genera of hypocrealean fungi based solely on ascospore characters do not necessarily unite
related species. Pseudonectrin rousseliana (Volutdla bwn' anamorph), the
type species, and P. pachysandricola (VoluteIln pachysandricola anamorph) are congeneric Based on ascocarp wall structure and anamorph, P. rousseliana and P. pachosandricola are members of Nectrin
subg. Dialonectria, allied with Nectria consors, which also has a Volutella
anamorph. Pdonectria clusiae is not a member of this group, but
shares perithedal anatomy and habit with Calonectria. Likewise, the
Cylindrocladium anamorphs of Calonectrin spp. and Gliocephalotrichum
bulbaium are closely related.

Meristem-propagatedindividuals of old red clover (Trifoliumpmtense)
land races from different parts of Finland were inoculated by fieldcollected clover rot (Sderotinia b-ifollwum). Fungus strains originated
from different parts of the country in one experiment, and from the
same field in another experiment. The aim of the experiments was to
study the interactions between plant and fungus fitnesses that were
measured'by recording plant survival time and fungus sclerotia weight
and number from the dead plants. In both experiments fungus and
plant genotypes showed dear fitness differences, but statistical interaction between plants and fungi was not dear. Plants that died earlier
or had more leaves produces more sclerotia.

Regulation of some soil factors to suppress
development of Sclerotium rolfsii (Sacc)
Niranaani Saverimuttu, Dept. of Botany, University of Jaffna,
Jaffna, Sri Lanka.

Erysiphales (powdery mildews), Plectomycetes
or Pyrenomycetes? Neither
G.S. Saenz, and J.W. Taylor. Dept. of Plant Biology, University
of California, Berkeley CA 94720.
Supraordinalcksification of the Erysiphales (powderymildews)
within the ascomycetes is difficult to resolve, since the Erysiphales
exhibit conflicting morphological characters. C w e n t classification
places the Erysiphales into either the class Pyrenomycetes or the dass
Plectomycetes (Alexopolous& Mims 1979, Webster, 1980). The Erysiphales have a dosed ascocarp, characteristic of the Plectomycetes. The
asd of the Erysiphales are arranged on a hymenial layer and forably
discharge their ascospores, characteristicsof the Pyrenomycetes. Preliminary evidence based on 18srDNA sequence data reveals that the
Erysiphales group neither with the F'yrenomycetesnor the Plectomycetes, but rather occupy a more basal position within the filamentous
ascomycetes, along with apothedal and pseudothedal ascomycetes.

The effects of some soil factors on various developmentalstages of the
plant pathogenic fungus Sclerotium (Corticium) rolfsii (Sacc.) were
investigated. Disease incidence was minimised in light brown loamy
s o 5 at moisture levels above 75%.Optimal sclerotial germination
occurred between moisture levels of 75 & 100%,whereas production
of sderotia occurred only at soil moisture levels between 20 & 50%.
The performance of the fungus improved with increase in organic
content of the soil, reaching an optimum at soil organic levels of
5-10%. Reducing the level of organic content in the surface layers (<5
mm depth) of soil below one percent allowed minimum fungal
spread Amending the soil with inorganic nitrogen above the level of
1.5%reduced sclerotial germination, mycelial growth and sderotium
production. The sderotia of the fungus were not able to survive below
30 mm soil depths. Burying the sderotia below 30 mm of soil
prevented sderotial germination.

KmER
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Analysis of Pyxidiophora spp. using rDNA sequences
B.E. Sawver, J.W. Spatafora, and M. Blackwell Dept. of Botany,
Louisiana State University, Baton Rouge, Louisiana 70803
The genus Pyxidiophora, a perithecial ascornycete with evanexent asd
and complex arthropod associations for spore dispersal, currently contains approximately 20 species. Many of the species were described
from immature material and extant type specimens are lacking for
others. Furthermore, developmentalstudies that could provide additional morphologi&l charagers have been carried out for only a few of
the described species. Continuing studies by Blackwell and Malloch
have provided&ures of eight &lates of apparently undescribed
Pyzidiophora spp. for molecular studies. Taxa based upon morphological characters also were distinguishedby restriction enzyme digest
patterns of the PCR- amplified ITSregion; however, analysis of digests
did not fully resolve relationships of all isolates. Sequence data have
been employed to provide greater resolution.
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Biological control of Pythium ultimum using
bacterial antagonists incorporated into
sugarbeet seed pellets
D.A. Shah and R.G. Bums, Biological Laboratory, University of
Kent. Canterburv. Kent CT2 7Nl.
The aims of this research are to incorporate a bacterial antagonist to P.
ultimum into the pelletingmaterial that is used to coat sugarbeet seed
and to study antagonist/pathogen interactions in the spermosphere.
Over 400 bacteria were isolated from soils aod seeds, i d a
in
nitro screen identified four isolates (23,3439, and 40) which were
highly antagonistic to P. ultimum. Pot experiments demonstrated that
all four isolates reduced damping-off diseasesby 52-70%when
applied to pelleted sugarbeet seeds planted in nonsterile soil containing P. dthum. Isolate40 (a Gram-negativerod) was shown to be as
effective as the fungiade hymexazol, and the degree of protection was
related to the inoculum level of the bacterium in the pellet (1.4 x 10q
7.4 x 1% and 1.7 x 106 &/pellet gave 42,48, and 96% protection,
resDectivelv). A stable antibiotic resistant mutant of strain 40.40RN5.
wA isolat& which enabled the antagonist to be distinguishedfrom the
indigenous soil microflora. The ability of 40RN5 to a d as a biocontrol
agent against P. ultirnum was equal to that of the wild type. Future
studies will investi~tesurvival,activity, and mode of action of
40RN5in the--o~~hereandrhizos~here.
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Phylogenetic relationships of Ophioceras and
P s e ~ d o h a l o n e ~based
a
on morphological and
molecular data
C.A. Shearer, J. Klopp, and W. Chen*, Dept. of Plant Biology,
University of Ilinois. 505 S. Goodwin St., Urbana, IL,61801 and
"Center for Biodiversity, Illinois Natural History Survey, 607 E.
Peabody Dr., Champaign, IL,61820.
Pseudohalonedria and Ophiowas are morphologically similar genera
which have features in common with both the Diaporthales and
Sordariales.Using two representativesof each of these orders as
out-group speci&, separaie cladistic analyses of morphological and
molecular characters were made. Molecular characters were derived
from restriction enzyme digestion of the ITS region of ribosomal DNA.
Results from both analyses indicate that Pseudohalonectria species
comprise a monophyletic group while the reverse is true for Ophiocms
species. Pseudohdonectrin is more closely related to C'yphonectrin than
Sordarin according to molecular but not morphological data. Molecular
data support the separation of C1yphonectria and Endothin.
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Effect of various crops on sclerotial population
of Macrophomina phaseolina in soil
and its infection on field crops
A.H. Sheikh and A. Ghaffar; Dept. of Botany, Fed. Govt. Urdu
Science College, University Road,Karachi 75300, Pakistan and
Dept. of Botany, University of Karachi, Pakistan.
Unlike wheat (Triticum uestioum), a gradual increase m sderotial population was obtained in soil under m G g bean (Vignaaureus), mustard
(Brassiuc campestris) and clover (Trifolium Placnndrinum). After 30 days
period 130%,106%and 64%increase In sderotial population was
obtained in soil planted with mung bean, mustard and clover respectively. In control howwer, only 28%increase in sclerotial population
was observed. After 60 days period,sderotial populations were slightly reduced in soil planted && mung bean and mustard. Inaease &
sderotial populations in soil planted with different crops was accompanied with greater infection of M. phaseolim on respective plants.

Characterizationand evolutionary implications
of an mRNA-like intron within the nuclear 18s
ribosomal RNA gene of Cenococcum geophylum

M.L.Shinohara, K.F.

LoBuglio*, C.J.K. Wang and S.O. Rogers.
SUNY, College of Environmental Science and Forestry,
Syracuse, NY 13210, and 'Dept. of Plant Pathology, U.C.,
Berkeley, CA 94720.
The region from near the 3' end of the 18s gene to the 5' end of the 25s
gene has been partially sequenced for 15 of the 20 phenetic groups
determined in a previous study. While the 18S, 25s and 5.8s genes are
nearly homologous among representativesof these groups, the
internal transcribed spacers ( I T 3 and IE2) exhibit various amounts of
difference. In 16 of the 20 groups, an intron has been located at
precicely the same location near the 3' end of the 18s gene. The introns
have border regions that are very similar to mRNA introns. Sequence
comparisonsindicate that they may have potential uses as taxonomic
or phylogeneticrelationships-within this group. Similar introns have
been found in other deuteromycetes at the same location. Their
similaritiesand differences wiil be discussed.
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Restoration of Podospora answina mitochondrial
genome as a result of sexual reproduction?
M. E. Silliker, DePaul University, Dept. of Biological Sciences,
1036 West Belden Avenue, Chicago, Illinois 60614.
The filamentous fungus,Podospra msmim, becomes senescent after
prolonged vegetative growth. Characteristically, the mitochondrial
DNA (mtDNA) isolated from senesdnp:isolates contains deletions,
rearrangements and plasmids derivedbm amplification of short
regions of the mtDNA. This study involved an analysis of the mtDNA
from progeny of a cross between two long-lived mutants. One parent,
Mn19, has a stably rearranged mt genome. The other parent's mt
, mtDNA of the progeny
genome has a deletion. ~ & a r k a b i ~the
appeared identical to wild type mtDNA. The results obtained cannot
b'eexplained by assuming di;tures of parental mt genomes. Recombination is a likely mechanism for the restoration of the mt zenome to
the wild type, ju;enile, mtDNA structure. Restoration of t h L m t ~ ~ ~
genome through sexual reproduction is consistent with the observation that sexual reproduction rejuvenates senesdng strains.

Infection of maize stigmas by the smut fungus
Ustilago maydis
K.M. Snetselaar and C.W. Mims. University of Georgia,
Athens.
The basidiomycete Ustilago maydis causescorn smut disease of maize.
Haploid cells are saprophytic and reproduce by budding, while the
dikaryon is mycelial and obligately parasitic. U. maydis is heterothallic;
only compatible haploid sporidia can mate and form the infectious
dikaryon, although diploid sporidia containing appropriate matingtype alleles are also pathogenic. All meristematic parts of maize plants
are susceptible to infection and sall formation, but flower parts are the
most common sites of galls. This study investigated infection of maize
stigmas and ovaries. Smut hyphae were found in stigmas after 12-24 hr
when immature ears were inoculated with compatible haploid s t ~ ~ r i d i al cultures or a diploid culture derived from compatible iaploid'sporidia. Ovaries contained smut hyphae after 24-48 hr. Detached stigmas
placed into inoculum in moist chambers also were penetrated by
hyphae in 12- 24 hr. Hyphae grew radidly from cell to cell, breaching
plant cell walls but remaining surrounded by cytoplasm. Infected
stigma cells remained alive and continued to exhibit cytoplasmic
streamingand other phenomena seen in normal uninfeded cells when
viewed with DIC microscopy. Electron microscopy confirmed that
hyphae perrebated plant cell walls but remained separated from the
cytoplasm by membrane.

Monophyly and higher level
systematics of Ascomycetes

J.W.
Spatafora and M. Blackwell, Dept. of Botany, Louisiana
State University, Baton Rouge, Louisiana 70903
Inter- and intraordinallevel relationshipswithin ascomyceteshave
been the subject of much debate. The p&aty of morphological synapomorphies combined with the inability to polarize those that do
exist result in unstable classification systems. We present an independent test of traditional, ordinal level cladcation schemes, ia.,phylogenetic hypotheses. Partial sequences from the nuclear-encoded small
subunit rDNA were analyzed dadistically for 50 taxa (20 orders).
These data support the monophyly of the taxa sampled for the Claviapitales, Microascales, and Endomycetales; however, they dispute the
monophyly of the Hypoueales and Ophiostomatales. Moreover, these
data raise new questions concerning the ordinal ranking of the aavicipitales with respect to the Hypocreales. Additional evidence is being
bbtained from second independent, molecular data set from the Bsubunit of vacuolar ATPase for a subset of the taxa in question.
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Difficulties with determining homologies
in the nonflagellated protostelids
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Oxidation of quinoline to quinoline N-oxide
by Cunninghamella elegans

F. W. Sviwel
- and RN. Bortnick, Dept. of Biological Sciences,
University of Arkansas, Fayetteville, AR 72701.
The presence of the amoeboflagellates in the life cycles of the flagellated protostelids provides sufficient characters to determine that all
the q&es are m&bers of a monophyletic group which includes the
myxomycetes and that certain major lineages exist. Many of the nonflagellated prostelids have trophic states and sporocarps that are dearly homologous and apomorphic to similar states in certain flagellated
protostelids, allowing easy assignment of these species to clades of
their flagellated sister taxa. However, certain species of nonflagellated
protostelids have characters which are not unambiguously similar to
or derived from charactersin other, known protostelids. Examples of
this problem will be given using "Protosteliurn"irregulnris and " S c h b
plasmodbpsis" amoeboiden as illustrations.

1.B. Sutherland, J.P. Freeman, F.E. Evans, A.J. Williams, and
C.E. Cerniglia. National Center for Toxicological Research,
Food and Drug Administration, Jefferson, Arkansas 72079.
Quinoline, a heterocycliccompound found in creosote and aude oil, is
acutely toxic to aquatic life and carcinogenic to rodents. Cunninghamella ekgans was grown in Sabouraud's dextrose broth containing 2.1
m M quinoline for 7 days. After incubation, the spent culture media
were extracted with ethyl acetate and concentrated under reduced
pressure. High-performance liquid chromatography was used to
purif4' the principal metabolite from the fungal oxidation of quinoline.
This compound was shown to be quinoline N-oxide by comparing the
elution time, W absorption spectrum,mass spectrum,and proton
nudear magnetic resonance spectrum with those of an authentic standard. N-Oxidation was the major reaction in the transformation of
quinoline by C . elegans; some minor metabolites may have been
produced by aromatic ring hydroxylation.
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The fungal endophyte Rhyfismapuncfata
costs its host Acer macrophyllum
nitrogen and phosphorus
Liarn M. Stacey, George Carroll;Dept. of Biology, The University of Oregon, Eugene, Oregon 97403.
Foliar endophytic fingi sometimes have mutualistic relationships with
their host wherein they confer antiherbivore properties to the leaf. We.
wanted to measure what some of the costs of harboring these end*
phytes were to the host plant. Senescent leaves of Acer macmpkynum
which are infected with Rhytkma pzinct.uk have retained significantly
more nitrogen and phosphorus than leaves with out the endophyte.
This implies that A. macrophyllum is either reabsorbing less nitrogen
and phosphorus from the leaf during scenesence, or that the end*
phyte: infected leaf is a greater sink for nitrogen and phosphorus. This
may be an important mechanism of nutrient cycling in deciduous
foresk.

Phylogenetic relationships among Cercospora
and allied genera on legumes and cereals
based on rDNA sequence comparisons and analysis
of PCR-amplified rDNA restrictionfragments
E.L. Stewart,o L.J. S z a b m , and R.P.Woodwardo. oDept. of
Plant Pathology, @USDA-ARSCereal Rust Laboratory, University of Minnesota, St. Paul, MN 55108.
DNA from the ITS and the 5' end of the large subunit (F63/R635) of
rDNA was asymmetrically amplified by the polymerase chain reaction
(PCR) and directly sequenced. The ITS varied more than the F63/R635
for Cercospora ar&hid&la, C. sojinn, C. kikuchii, Ce*u)sporidium persaatum, and Psercdocercospam canescens. Nucleotide sequence data were
analyzed using Phylip and PAUP. The F63/R635 region was also
amplified by PCR and digested with five endonudeases for all five
species plus Pmdocercospmelln aestiaa, P. anguoides,P. herpotrichoides,
and P. herpotrichoides var. acufwmis. Phenetic duster analysis (UPGMA)
was used to analyze the restriction band patterns. Combined data
contain sufficient variation to infer a
for these fungi. Species
relationships based on sequence data and restriction fragmenk are in
agreement.

Molecular phylogeny of phragmobasidiomycetous fungi: rusts and jelly fungi
E.C. Swann. and J.W. Taylor, Dept. of Plant Biology, University
of California, Berkeley, CA 94720.
Phylogenetichvpotheses concerning basidiomycetes weight basidium
morphology heavily. Molecules can provide character sets which are
independent of morphology, and which can be used to test morphe
logically based hypotheses. Partial sequence of 18s rRNA genes were
obtained for phragmobasidiomycetous fungi, including the jelly fungi
Dacrymyces, Auricdmia, Pseudohydnum and Tremella, and rust fungi
including Phragmidium, Gymnosporangium, and Pileolaria, among
others. An example of using molecules to test morphologically based
hypotheses is the interpretation of the D~ymyces-typebasidium as a
holobasidium. Preliminary data show that Darrymycesbrancheswithin
fungi with phragmobasidia, and indicate that the Dacrymycectype
basidium is a phragmobasidium which has lost septa.
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The sporulation of Verticillium chlamydosporium in liquid culture
D. Sykes, G.D. Robson, A.P.J. Trinci, Microbiology Research
Group, Cell & Structural Biology Dept, Manchester University,
Manchester MI3 9PT, and B. Kerry, Entomology & Nematology Dept, Rothamsted Experimental Station, Herts, AW 2JQ .
Verticr?Iiumc h L r m y ~ u m
is a virulent pathogen of many species of
nematodes and has shown potential as a biological control agent when
introduced into the soil as resting spores (chlamydospores). Chlamydospores were formed readily on a mineral saltsmedium solidified
with agar, but few were produced in liquid culture; no significant
increase in chlamydosporeproduction was observed when the
limiting nutrient in the medium was varied. Honever, chlamydospore
production was found to reach 10-5 ml-1 when the fungus was grown
on a mixture of water and straw (20 g of straw per litre of water) in
shake flask and fermenter culture. Of several growth supplements
tested, only glucose and phosphate significantly increased chlamyde
spore production in this medium. Storage experimentsin distilled
water at 25% showed that mycelial plugs maintained approximately
85%of their original colony radial growth rate, and conidia retained
about 60% of their viability after 5 months and 1 yearrespectively.

The laser microprobe in mycology
M. Thibaut. Laboratoire de Parasitologie, 15 rue de l'Ecole
deM6decine. F75270 - Paris Cedex 06, France
Laser methods for studying biological samples have been well established. But recently they are rapidly becoming established as valuable
tools for the study of chemical compounds in fungi. A microscope
coupled with a ruby laser offered a reliable means of obtaining both a
high quality visual image and a spectrum from fungal samples too
small to be considered for analysis by conventional methods. The
major advantage, of this system is its ability to track peaks of elements
of the periodic system and then solve some problems encountered in
the study of pathogeniaty. In this type of application the fact that laser
analysis is capable of detecting a number of elements simultaneously is
of benefit, as the results can sometimes be quite unexpected

Similarity and phylogeny of some corticioid
fungi inferred from characters of fruiting
body morphology and physiology in vitro
R.G. Thorn, Dept. of Botany, University of Toronto, Toronto,
Ontario, M5S 3B2, Canada.
The cortiaoid fungi are a large and complex group of Basidiomycetes
with simple, aust-like fruiting bodies. This simpliaty has caused
some investigators to argue that they are a derived group, including
simplified representatives of many different evolutionary lines, while
others argue that the cortiaoid form is ancestral to many of the more
complex and "advanced"groups such as agarics, boletes and polypores. The phylogeny of the cortiaoid fungi holds the key to acceptance or rejection of traditional taxonomic groups such as the Hetere
and Homobasidiomycetes, the Agaricales and the Aphyllophorales.
This investigation seeks to discover what sense can be made of this
systematically unwieldy group by combining information from
traditional characters of micromorphology of fruiting bodies with
aspeck of their morphology and physiology in culture.

POSTER

Observations of the interactions among
Pleurotus ostreatus, nematodes and bacteria
on agar and in wood
R.G. Thorn and A. Tsuneda, Tottori Mycological Institute, 211
Kokone,- Tottori, 689-11,. Japan.
.

genera, and 1/3 to 1/2 of the species occur in western North America
(WNA). Most other taxa are from the tropics or the Southern Hemisphere. Fifteen genera are known only from WNA, as are well over a
hundred sped&. The sequestrate~&omycotinaare particularly well
represented in WNA. all eight families and 23 of the 37 genera.
Peculiar disjunctionsalso occur. For example, Pyrenoguster pityophilus is
known only from France, southern Oregon, and a single collection
from Mexico. Uwiromyceswenosus, widespread in Europe, otherwise is
known from a single collection in Oregon. The diversity of sequestrate
fungi in WNA probably results from its diversity of habitats and
ectomycorrhizalhosts, expecially in the Pinaceae.

Isolation and lipid composition of nuclei
from Lagmidiurn giganteurn
A.R. Tuininna and J.L. Kerwin. Botany Department KB-15,
University of Washington, Seattle, Washington 98195.
Lngenidium giganteurn (Oomycetes: Lagenidiales), a facultative parasite
of mosquito larvae, is a sterol awotroph. It requires an exogenous
source of sterols structurally similar to cholest&ol to enter &her the
sexual or asexual cycle. As part of an effort to optimize culture media
for ocqorogenesis, we have investigated lipid-mediatedprocesses
associated with reproduction. Since sterol- regulated morphogenesis
must act directly or indirectiy on nuclei, initial investigationshave
focussed on the lipid composition of this organelle. Attempts to obtain
protoplasts from L. gigmrfeum to facilitate collection of intact nuclei
s s fmycelial
ul.
walls were surprisingly resisrant to a
were ~ ~ ~ ~ ~ c c eThe
variety of lytic enzymes. Subsequently we used liquid nitrogen in
combination with a war in^ blender to break the cells, and obtained
intact nuclei following a combination of filtration and centrifugation
steps. Final purification was achieved using a percoll step gradient.
Thin layer and normal phase high pressure liquid chromatography
were used to separate phospholipid classes. After removal of the
phospholipid headgroups using phospholipase C, the resulting
&glycerides were silylated and characterized using gas chromate
graphy- mass spectromelry. Initial resulk of sterol-mediated changes
in the molecular species of phospholipids from nuclei are discussed in
relation to L. giganteurn morphogenesis.

Ontogeny of the ascoma of Glomerella cingulata
F.A. Uecker, Systematic Botany and Mycology Laboratory,
BARC-W, Beltsville, MD 20705.

u

The oyster mushroom, Pleurotus ostreatus, is a wood-deday fungus that
is widely cultivated as an edible mushroom. It has previously been
shown by light microscopy to attack both free-living nematodes and
bacteria on agar; its abilities to do so in nature are presumed but
unconfirmed. In our study, scanning electron microscopy has been
used to observe details of the interactions occurring on agar, and also
to examine specimens of wood incubated with Pleurotus in the laboratory, and spedmens of wood from nature on which PIeurofus was
found fruiting. The toxin droplets by which Pleurotus immobilizesits
nema-tode prey are well-preserved by glutaraldehydefixation and
occur abundantly in vessels of Quercus wood beneath Pleurotus fruiting
bodies in nature.

Diversity of sequestrate fungi in
western North America
J.M. Travue, M.A. Castellano, and D.L.Luoma, Dept. of Forest
Science,- Orenon State University,- Corvallis, OR 97331-5705.
u
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Forty families, more than 150 genera and between 1,000 and 1,500
b*(ee
and m e l i l e ) fungi
speciesof
recognized around the world. About 2/3 of the families, 1/2 of the

The axogonium of G k e U a cingulatn forms as a loop or coil from an
assimilativehypha and becomes septate, each cell being uninudeate.
Branches from the parent hypha envelop the ascogonium, become
septate, branch further and produce the nonascogenous portions of the
cenhum as well as the ascomal wall. The ascogonium wraps around
itself in various ways, elongates, and spreads into a flattened layer
above the base of the wall. Ascogenous hyphae, croziers, and asd arise
fran the ascogonium. Paraphyses form as vertical rows of cells among
the ascogenoushyphae. This tissue appears as an area of pseudoparenchyma but the rows of cells are separable and are therefore similar to other paraphyses. The paraphyses are digested as the asci develop and are no longer evident when asci are mature. A cavity does not
exist until the tips of the paraphyses begin to dissolve at the base of the
neck canal. The neck canal is lined with periphyses.

........................................................
E
~;~%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=~.%..%%%%=%=%%..%%~%%%%..%~.~

:i The

Portland Tourist:

3
28

:$
:$ Portland is divided
$

into five sections, SW, SE, N, NW :E
;: and NE. The Willamette River divides east from west;
,:! Burnside St. divides north from south.
..-.-.-.- - - -.-.-.-.-.- - - - - -.-.--.------.-.-.-.--- -.-.-.-..

~<i.m-i;oi;i;i;I;i;GEi;i;Gi;i;i;i;i;i;i;I;C;i;i~i;i;i;i;i;i'.Gig

5

-

A specialized zone of cytoplasm in the
hyphal apex of Allornyces mamogynus

Molecular approaches to the phylogeny of
North American pine rust fungi

M.M. Varms and R.W. Roberson, Dept. of Botany, Arizona
State University, Tempe, AZ 85285-1601.
Light and transmission electron microscopy
were used to
exXaminehyphal tip cells of Allomyces m c & m u s . For light microscopy
of living cells Nomarski outics and phase contrast wtics were used.
cryo-tt&niques were
in
cells for &. Our resulk
showed that a specialized cytoplasmicwne was present in the apical
region ( i a , the first 7 to 10 p of the tip cell) of hyphal cells. The zone
was spherical with a diameter of about 6.0 pn. It consisted of a granular matrix that was free of ribosomes and other organelles. Vesicles
(3040 nm)were dispersed within the matrix as wen as throughout the
apical region. Vesicles were often in dose proximity to the plasma
membrane. Microtubules were seen traversing the specialized zone
Observationsof living cells showed that this zone was capable of
independent movement. Implications of this specialized cytoplasmic
zone to apical growth will be discussed.

PosrER

A new disease of pokeweed caused by
Phoma sorghina and production of
secondary metabolites in liquid cultures
P. Venkatasubbaiah, C.G. Van Dvke, and W.S. Chilton. North
Carolina State University, Dept. of Botany, Box 7612, Raleigh,
NC 27695.
Phoma sorghim is reported as a new leaf-spot disease on pokeweed
(Phytokccnamericana L). Leaf-spots were oval, brownish to black,
ranging from 5-12 mm in diameter and often coalesced to cover large
leaf areas, especially on older leaves. Six non-specific phytotoxins were
isolated from liquid culture and structurally identified as 6-methylsalicylic acid, epo~don,desoxyepoxydon,phillostine, 23-dihydroG4
methoxy- S, 6- dimethyl diphenylether, and epoxydon &methylsalicylate ester. Cell-free culture filtrate and these six toxins caused necrosis when spotted on leaves of pokeweed and eight other weed species;
lesions were similar to natural ones. Epoxydon, desoxyepoxydon and
diphenylether showed strong antimicrobial activity against several
bacteria and fungi. Epoxydon, &methylsalicylic acid, and diphenylether also inhibited growth of sorghum roots. This study resulted
from searches for weed diseases that could be used for biocontrol.
Pokeweed is easily controlled in row aops, however certain plant
parts are poisonous. Potentially a biocontrol agent could check its
spread in noncultivated areas.

D.R. Vogler, T.D. Bruns, F.W. Cobb, Jr., B. Geils, D.L. Nelson,
and T.L. Popenuck Dept. of Plant Pathology, 147 Hilgard Hall,
University of California, Berkeley, CA 94720.
Phylogenetic relationshipsamong selected pine rust fungi native to
North America were studied using isozyme analysis, and by
sequencing the internal tramxibed spacer (ITS) region. Isozyme
banding patterns confirm traditional relationships among some
western U.S.pine rust fungi, but reveal new relationships among
others; e.g., whitespored gall rust infecting Pinus p d e r o s a in Cole
rado and Nevada may be a new species separate from Pmmdennium
hmknessii and more closely related to P. bethelii;P. stdactifwme appears
to comprise two distinct forms that infect Pinus contorta and P. i$reyi,
respechvely. Sequence analysis generally supports isozyme results,
and indicates that P. hnrknessii is more closely related to C . quercuum f.
sp. banksianae and other pine-oak rusts than to the C m r t i u m
coleosporioides group.

Oxyporus nobilissimus, the giant polypore
of the Pacific Northwest
Thomas 1. Volk, Center for Forest Mycology Research, USDA
Forest Products Laboratory, One Gifford Pinchot Dr., Madison,
WI 53705
Oxyporw nobilissimus W.B.Cooke produces a massive basidiome, up to
130 kg (300 Ib). This rare and perhaps endangered perennial polypore
is apparently restricted to Abies procera and Tsuga heterophylla in Oregon and Washington and has been collected fewer than 20 times.
Largely through efforts by Mushroom: The Journal of Wild Mushrooming,
several specimens have been located in the past year. The fungus
seems to be dependent on old growth forest, although some specimens
have been found on old growth stumps in a second growth forest. It is
reported toc be associated with a brown rot, but has been left in Oxyporus because of lack of culture studies.
cultures react nee;&ely on gallic and tannic add agars, suggesting that the fun& caus
es a brown rot, unlike the type species, 0. populinus, wliich produces a
white rot. Several other species now included in O q p o m s also react
negatively on gallic and tannic add agars. Therefore 0.nobiZissimus and
a few other species appear to be misdassified in Oryporus. This study
will concentrate on finding the correct deposition of these species.

P

m

The mating system of Melanotus textilis
G. Walker, A. Nabors and S. Gelinas. Dept. of Botany,
University of Washington, Seattle.

The phylogenetic species concept is reduced to
absurdity by Cryptococcus vishniacii
H. S. Vishniac. Oklahoma St. University, Stillwater OK 74078.
Cryptocouus mshninn'i consisk of some 21 biovars identical by the
aiterion of spectrophotometric DNA reassociation with the type strain
of the species. Genetic exchange between strains is difficult to a
,
because of habitat features including
unique degree, i ~ .impossible,
daily multiple freeze-thaw cycles fatal to mycelia and alevel of energy
resources supporting only population densities averaging 1 m i a e
colony per gram of soil. Each biovar represents a discrete and
recogkzabc lineage, a species in the phylogenetic species concept
However, these biovars appear to be exchangablein arid Antarctic
soils. A pluralistic species concept combining demographic equivalence with nDNA similarity aiteria indicatinn recent common ancestry
is appropriate in the interests of a useful, as well as natural, dassifica-tion. The importance of infraspeahc groups in evolution has long been
recognized and does not require their elevation to speahc status.

Melanotus textrlis Redhead & Kroeger (Strophariaceae) is a small,
saprobic agaric that can be grown in culture from germinated basidiospores. ~6nokaryons
fromsingle basidiocarps, when paired in
mating studies, exhibit a heterothallic, unifactorial (bipolar)mating
system based on the formation of clamp connections. 'Thismating
system is similar to that of M . harticre Ammirati, but differs from that
of M. defrmcdrrtus Horak, Desjardin & Petersen, which is reported as
bifactonal (tetrapolar). curr&tly mating types from diffeient populations of M. textilis are beine; evaluated to determine whether or not the
locus controllingmating compatibility is multiallelic.
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The Armillaria species complex in Newfoundland
G.R. Warren, Forestry Canada, Newfoundland and Labrador
Region, P.O. Box 6028, St. John's, Newfoundland AIC 5x8.
Annillaria root disease is prevalent-throughoutproductive forest areas
in Newfoundland It causes considerabletree mortality in young
plantations and mature stands. Taxonomic revisions within the
Annillaria species complex warranted a survey in Newfoundland to
i n disease
their host range and
identify t h = ~ n n i ~ n rroot
geographic distribution. Basidiocarps and diseased roots were
collected from a range of sites from young plantations to cutovers.
Haploid and diploid isolates were crossed with known biological
testers to differentiateamong the Annillmia biological species (NABS).
Four Annillnria species were isolated and identified. NABS C( was the
most common spedes, isolated primarily from a variety of coniferous
hosts in young plantations. A. &byne ( ~ o m a ~ n~erir;k
.)
was isolated
from both coniferous and deciduous hosts, usually in mature stands
and cutovers. A. lurea Gillet and NABS XI were r k e and found only on
coniferoushost species.

Two new genera in the Sarcosomataceae from Oregon
N.S. Weber & W.C. Denison, Dept. of Forest Science and Dept.
of Botany & Plant Pathology, Oregon State University,
Corvallis, OR 97331.
Based on a review of the literahue and our own experience, the Pacific
Northwest is home to the greatest diversity in terms of number of
species of the Sarcosomataceae(Ascomycotina, Pezizales) of any
comparable area in the world Following a brief introduction to the
family and its local representatives, we will present data on two taxa
which we believe represent undescribed genera in the family. They
wiU be described and their relationship to other members of the family
will be discussed.

Actin in the extoplasmic networks of the zoosporic
marine fungi, Labyrinthula and Schizochytrium
B.J. Weddle and D. Porter. Dept. of Botany, University of
Georgia, Athens, GA 30602
Intense fluorescent labeling of Ihe ectoplasmic networks of Lnbyrinthula
spp. and Schimchyttium aggregntum with rhodamine-phalloidin indicates the presence of Fa& in these structures. In LnbyrinthuIa a
substructure containing actin size (ca. 5nm) filaments is observed in
certain fixations Rapid gliding movement (2100pm/min) of the
spindle- shaped cells of - M t h u l a o c m within the ectoplasmic
network. It is likely that the actin filamentsin the network are related
to cell movement. Schimchytrium does not exhibit cell movement,
however translocation of extracellular partides may occur along the
surface of the network (G. Bremer, pers. com.).
POSTER

Tracking the fate of Acaulospora and
Scutellosvora usine
" fluorescent antibodies
B.S. Weinbaum, M.F.Allen, C.F. Friese. Dept. of Biology,
Research
Diego State
San Diego CA, 92182 -0057.
Artemisin bidentata ssp. ttidentata was inoculated with either the vesicular-arbuscular mycorrhizal fungi Acaulosporn elegnns or Scutellospora
cnlosporn as part of a reciprocal transplant study between Reno County,
NV,and Sari Diego County, CA.The survival of the two fungi,during
one growing season in the field, was assessed using fluorescent antibodies. In Reno the appropriateinoculum was found in more than 80%
of the plants sampled throughout the growing season. In San Diego the
fungi were found in levels comparable to those of the Reno plants in

the beginning,but decreased during the middle and end of the growing seam. By mid- season, 58% of the Scutellosporn and 55% of the
Acnutospora plants sampled still maintained their original fungi. By the
end of the season Scutellosporn and Acnulospora were found in only 42%
of the plants tested. Neither fungus at either site produced spores
drning the growing season.
ANNUAL LECTURE

Jelly fungi: then and now!
K. Wells, Dept. of Botany, University of California, Davis, CA
95515
Concepts of relationships within the "jelly fungi"have undergone
several revisions during the past 35 years. While basidial morphology
remains an important taxonomic consideration, ultrastructural studies,
especially of the septal pore apparatus and the spindle pole body, as
well as culture investigations indacate that similar basidial types have
evolved In divergent taxa. Among the taxa included by G. W. Martin
(Mywlogin 37:527-541.1945)in the Tremellales s.l., the Ceratobasidiales, Tulasnellales, Daaymycetales, and Auriculariales, as defined by
R.J. Bandoni ( T m s .Mywl. Soc. Jnpnn 25: 489-%0.19&1), form a c e
herent group; the Tremellales s.str. and Filobasidiales would seem to
have had a common ancestor but have diverged from the remaining
orders. Species concepts have also been refined due primarily to pairing tests and better Light microscopic studies. It seems obvious that
neither one technique nor one definition of a species will suffice for
continued refinements in the systematics of the "jellyfungi."

Zoospore motility in an isolate of Aphanomyces
from a diseased fish in Thailand
L.G. Willou~hbvand 'R.J. Roberts. Institute of Freshwater
Ecology, Ambleside, Cumbria LA22 OLP; 'Institute of Aquaculture, University of Stirling, Stirling, Scotland FK9 4LA.
Zoospores of an Aphnmyces ceased to be motile following physical
shock, but motility was regained after 4.5 h. Similarly motile zoospores
subpcted to chemical shock (high Ca levels) lost and regained their
motility after a time interval. These obsmtions led to a study of
dehiswce in the Aphamyces, when high Ca backgrounds were
'
present, and a general consideration of 'dehiscence~ l u t i o n sreported
for bitlagellate fungi.
POSTER

An endophyte of Oregon white oak:
antagonism towards insect herbivores
and habits of Discula quercina
Dennis Wilson and George C. Carroll. Dept. of Biology,
University of Oregon, Eugene, Oregon 97403.
I address the questions: (1)How do fungal endophytes affect the distribution and abundance of phytophagous insect ? (2) What are the
growth habits of endophytes within the host plant? I investigatedhow
Discula quercinn,a ubiquitous foliar endophytein Quercus ,qnrrym
affected.twoleaf 6g
cynipid wasps; & well as,the inahence of
endophyte occurrence within leaf parts, and within-leaf growth characteristics of the endophyte. Both gall wasps were present on leaf parts
with low levels of the endophyte and where within- leaf endophyte
growth was minimal. 120 of one gall wasp suffered endophytecawd
mortality; moreover, gall mortality was higher in more heavily infected parts of the leaf. The endophyte does not grow away from its site of
initial infection except when the feaf is stressed, then it has only limited growth along the leaf midrib and secondary leaf veins. Within-leaf
distribution of the endophyte exhibited a gradient with higher levels in
the proximal leaf parts compared to distal leaf parts; in addition, the
leaf midrib was predictably more heavily infected than the leaf lamina.

Mating and fruiting studies of Aurinrlaria
delicata and A. fuscosuccinea

The potential role of mycorrhiial fungi
of salal in its dominance

G.T. Wong, Dept. of Botany, University of Hawaii at Manoa,
3190 Maile Way, Honolulu, HI 96822.

G u o d n s Xiao and Shannon M. Berch, Soil Science Dept., Univ.
of British Columbia, Vancouver, B. C. Canada, V6T 124.

Three stocksof Am'cuInria delicata and five stocks of A. fusmslcccinea
were obtained for thisstudy. Results of intra- and interstock crosses
will be discussed. Fruiting studies were h e d out in order to determine the value of traditional characteristicsin defining species of Awicularin. Specifically, the reticulate-prose hymenium of A. &licata and
the rosy to vinaceous hymenium of A. fuscosuccinm which are the most
outstanding features of these species. Yet, the use of such features, in
delimiting -spedes, have long deen set aside in favor of morphological
features of the basidiocaru in moss section. Results of fruiting studies
and the problems of using the basidiocarp cross section as a means for
defining species will also be discussed.

Clearcuts between Port McNeill and Port Hardy on Vancouver Island
in B.C.have been densely covered by salal (Gaultherinshn2lon).The soil
has low pH (3-4) ,abundant organic matter and is defident in available
N and P: The mywrrhizal fungi of salal, with access to organic nutrients and low pH adaptations, may play an important role in its dominance. Salal fonns ericoid mycorrhizae. Hundreds of fungal isolates
from field salal roots have been obtained and tested for ability to form
ericoid mycorrhizae with salal in monoxenic culture. The majority of
the isolates formed typical ericoid mycorrhizae in the test and were
identified to be three different fungal species. Use of a broad range of
organic nitrogen by the fungi was studied both in oih.0 and in plnnta.

Host-parasite relations between Leptosphaavlina
crassiasca and peanut

Localization of the mating-type
gene of Agaricus bispoms

v

POSIZR

Mei-Lee Wu and R. T. Hanlin. Taipei Municipal Teacher's
College, Taipei, Taiwan, and Dept. of Plant Pathology,
University of Georgia, Athens, GA. 30602.
The mode of penetration and infection of peanut leaves by Leptospkaerulina crassiasca was studied by means of light and electron miaoscopy.
The multicellular ascospores are covered by a mucilaginous sheath
that attaches them to the peanut leaf upon contact. The sheath expands
in moisture, forming a seal between spore and leaf, and it covers the
germ tubes as they elongate. Both short and long germ tubes are forme d Short germ tubes are not delimited by septa, and they penetrate the
host cell wall directly without appresorium formation 2-6 hrs after
inoculation. The penetration tube is relatively broad, and it expands
once inside the host cell. Intracellular hyphae form in the epidermal
cells, but only intercellular hyphae form in the mesophyll tissues. Host
cells in the vicinity of hyph&undergo senesence a& death. Proliferation of hyphae in the host is limited, resulting in very smalllesions.

J.P. Xu, R.W.Kerrigan, P.A. Horgen, and J.B. Anderson. Dept.
of Botany and Centre for Plant Biotechnology, Erindale
College, University of Toronto, Mississauga, Ontario, Canada

E L 1C6.
The cultivated mushroom A g d b i s p m is secondarily homothallic.
Most basidia produce two basidiospores, each of which receives two of
the four post meiotic nuclei. Usually, the two packaged nuclei carry
compatiblemating types. Previous studies suggst that there is only a
single mating-type locusin A. bisporus. In this study, we asked whether
mating-type segregates as a single Mendelian determinant in a set of
52 homokaryoticoffspring from an artfiaal aoss marked with 65
segregating molecular markers. To score mating types, each of the 52
homokaryoticoffspring was paired with each of the two parental
homokatyons. Compatible interadions were characbized by the
formation of a gen&cally stable heterokaryon identified by (a)
vigorously growing my&um, (b) the p&ce
of molecuiar markers
from both of the paired homokarvons,- and (c) fruit-bodv formation.
Our results indicate that the mating-type gene is on a terminal region
of the largest linkage group, duomosome I.
<

Comparative morphology, compatibility and
isozyme variation in the genus Clauicorona
Qiuxin Wu. Dept. of Botany, Eleld Museum of Natural History,
Chicago, IL 60605-2496.
Studies on comparative morphology, incompatibility and isozyme
variation were conducted for the white-rot basidiomycetous genus
CIPviumm. Singlespore and dikaryotic isolates repr&entin+e
species of Claviumma were obtained from China, Europe, Japan, New
i!ealand, North America and Puerto Rico. ~e~f-cr--of s&lespore
isolates revealed a homogenic bifactorial incompatibility system.
Intercollection matings indicated that isolates of the same morphospecies were fully compatible or shared common mating type alleles,
regardless of variation in certain morphology characters and geographic isolation, while collections from different morphospecies were
completely incompatible. Partial compatibility also was found among
allopatric populations in one species. Results of electrophoreticanalysis showed that extracellular laccase banding patterns were mostly
simple and reproduable in the genus Clam'wrunu.Isozyme variation
among and within species were associated with morphological differentiation, geographic isolation and incompatibility. The validity of
morphology, compatibility and extracellular laccase data and their
implicationsfor understanding speciation in the genus Uuviunonn are

Immunoelectron microscopic localization of
cytoskeletal proteins in dikaryotic mycelium of
Coprinus cinereus (Homobasidiomycetes)
K.S. Yoon and H.T. Choi. Dept. of Microbiology, Kangwon
University, Chunchon 200-701, South Korea.
To study the pssible m e h n i s m of nudear motility, dikaryotic mycelium of Coprinus cinereus was investigated with indirect immunofluorescence miaoscopy and immunoelectron microscopy using freezesubstitution technique. To conduct this experiment, monoclonal antibodies to actin and myosin, and goldconjugated antibody were used.
While examining dikaryotic mycelium of C. cinerw with fluorescence
miaoscope, we found that actin. was largely distributed in the tip cells
including the damp; however, this protein never appeared as fibrillar
forms unlike in other eukaryotic cells.Also myosin was detected in the
same cells as actin was present, but fluorescence pattern of myosin was
globular in nature. Based upon these observations, we further tried to
unravel the localization of these proteins at the ultrastructurallevel.
The results from this study were compared with those from fluorescence miaoscopy and and analyzed in terms of possible assodation
with nuc activity

POSIER

Ultrastructural studies of the mitosis of
Trimorphomycespapilionaceus
(Heterobasidiomycetes) by freeze-substitution
K. S. Yoon and H. S. Chung. Dept. of Microbiology, Kangwon
University and Dept. of Microbiology, Seoul National Univer-

esti- mated annual accumulations of wood in the Sonoran Desert.In
evaluating the autecology of selected species, the Chihuahuan Desert
isolates had narrow temperature optima of predominately 25T, while
isolates from the Sonoran Desert exhibited a more variable
temperature response. The greater species number in the Sonoran than
in the Chihuahuan may be in response to a more heterogeneous
environment.

sity, South Korea.
Trimorphomyces ppilionaceus Bandoni & Oberw., a heterobasidiomycete
fungus, originally isolated by Bandoni and Oberwinkler is known to
have trimorphic stages: monokaryoticyeast, dikaryoticconidial and
dikaryotic hyphal stages. In nature of life cycle, basidial structureand
septal structure, this fungus resembles Tremelln, thus has been placed
in-~remellaceae.Thoughsome morphological data suPportingthe
present taxonomic status of this fungus are available, theultrstructure
i f the nuclear division in this fungus-has not been looked at. In this
study, dikaryoticcells of T.p p i l i o n a ~ ~
were
s examined with electron
microscope using freezesubstitution technique. Ultrastructure of mitotic spindie, indu-hg spindle pole body, condition of nudear envelope
and other mitotic data are analyzed and compared with other related
fungi in terms of its taxonomic implication.

PosrER

V-A mycorrhizal dynamics of selected
perennial plants, Bouteloua eriopoda, Larrea
tridentata and Xantkocetrhallum Sarothrae,
in the ~hihuahbanDesert

Freshwater leaf-inhabiting Hyphomycetes
of an Iranian river:Zayande-Roud
H. Zare-Maivan and M. Ghaderian. Department of Plant
Biology, Tarbiat Modarress University, P.O.Box 14155-4838
Tehran, I.R. Iran.
Leaves o f Platanus orientalis, PopuIus alba, and P. euphratica were
submerged in three stations in ZayandeRoud River, Isfahan, Iran.
Leaves, submerged in September 1990, were sampled every other
month for six months. Using single conidium isolation technique, nine
species were isolated. Species identified are as follows: Afatosporn
acuminnta, Anguillospora sp. 1,Clavariopsisaquatics, Lunulospora c u m l a ,
Tetraclndium mmchalimncm, Tridwdadium angelicurn, TticIadiurn sp.,
~ r i s c e l ~ p h omono-s
r~s
and va'gmnyces nqunticus. species index of
diversity and their relative importance values are discussed. Research
regard& application of theseSfungias possible indicators of water
pollution in ZayandeRoud river is underway.

Relationship of species of Phialopkora based on
morphological and molecular data

1.C. Zak, S.S. Dhillion, and W.G. Whitford*, Ecology Group,
Dept. of Biological Sciences, Texas Tech University, Lubbock,
of Biology, New Mexico State
University, Las Cruces, NM 88003.

TX 79409-3131, and 'Dept.

Bouteloua eriopoala, Lmren tridentah and Xanthoqhrrllum Sarothrne were
sampled over one growing season along an elevational gradient at the
Jomada LTER site near Las Cruces, New Mexico. Root growth was
found to peak from late summer to early fall for all species,
correspond- ing to the end of the rainy season. VAh4 development did
not vary substantially over the growing season for either B. eriopodu or
L. tridentata. VAh4 root lengths of X. Sarothrea were highest in January
and subsequently declined through May remaining constant for the
remain- der of the year. However, like the V A M status of B.
poda
and L tridentata, VAh4 levels in X Sarothrea were low. The low but
consist- ent lwels of VAM in these three species suggests that for
perennials in desert environ- ments, an efficient strategy for
optimizing the benefits of VAh4 relationships would be to maintain
low but consistent levels of the endophyte, which may in fact provide
a net gain to these plants over the long term.

F'osrER

Wood decomposition in desert environments:the roles
of basidiomycetes and woodrat middens
1.C. Zak, D.A. Anders*, and D.L. Moorhead, Ecology Group,
Dept. of Biological Sciences, Texas Tech University, Lubbock,
TX-79409, and qacobs Engineering, 600-17 St, Suite 1100N,
Denver, CO 80202.
Speciescomposition of the basidiomycete assemblages assodated with
wood in woodrat middens from the Chihuahuan and Sonoran deserts
were determined for a two year period. Species richness was higher in
the Sonoran than in the Chihuahuan Desert. Decomposition rates of
mesquite wood after 12 months in middens, werehigher in the
Sonoran than in the Chihuahuan with the highest mass loss from
Phanerochaete omnivora. The average decomposition rate from the
Sonoran middens was determined to be high enough to account for the

Zhona Hua Yan, S.O. Rogers, and C.J.K. Wang. SUNY, College
of Environmental Science and Forestry, Syracuse, NY
13210-2788.
The ITS regions and 5.8s gene of ribosomal DNA repeat unit have been
sequenced for 25 isolates of Phinlophora amerieam, P. parasitiea, P.
richardsiae, and P. uemuosa.These 25 isolates represent several distinct
groups based on restriction enzyme mapping analyses. Analyses of
rDNA sequence data indicate the same groupings. AU of the molecular
data are also consistent with conclusions based on earlier morphological studies; the two dosely related species, P. amerieana and ~.-mcow, which have been considered synonomous by some, may be
separable.
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One that is closes to the Convention ,;:
Center is the Lloyd Center, one of the oldest and larg- q
$; est urban malls in the US. Also check out the historic
districts such as Skidmore/Old Town (straddling W
;:' Burnside St. between Davis &Stark Sts.), or several
:#,
,;:
i:'
blocks south at the Yamhill District.
;:'
$,
it The open-air Portland Saturday Market (in the Skid- ;$
$! morelold Town area - a major outlet for local crafts- $
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SUSTAINING MEMBERS OF THE MYCOLOGICAL SOCIETY OF AMERICA
The MSA is extremely grateful for the continuing support o f its Sustaining Members.
Please patronize them and, whenever possible, let their representatives know o f our appreciation.
American Cyanamid Company
Agricultural Research Division. Princeton, NJ
Amgen lncorporated
Amgen Center, Thousand Oaks CA 91320-1789

Lilly Research Laboratories
Eli Lilly & Company, Lilly Corporate Center,
Indianapolis, IN 46285

Biopharmaceuticalresearch and development

Merck. Sharp & Dohme Research Laboratories
Division o f Merck & Co., Inc., P.O. Box 2000,
Rahway, NJ 07065

Amycel, Inc.
553 Mission Vineyard Rd., P.O. Box 1260, San Juan Batista,
CA 95045

Mycotaxon, LW.
P.O. Box 264, Ithaca, NY 14851

Producers of quality Agaricus and exotic mushroom spawn

Publishersof Mycotaxon, an international journal of the taxonomy and
nomenclature of fungi and lichens

Analytab Products
200 Express Street, Plainview, NY 11803
Complete line of products for the microbiology laboratory, including
identification, susceptibility, instrumentation, and a new line of diagnostic
virology tests

Buckman Laboratories, Inc.
P.O. Box 080305, Memphis, TN 38108-0305

Mycro-Solutions
P.O. BOX1219, Webster, NY 14580
Research reagents for the amateur and ~ r o f e a i om~cologist
~l

Nor-Am Chemical Company
3509 Silverside Road, P.O. Box 7495, Wilmington, DE 19803

Specialists in industrial microorganism control since 1945.

Pfizer, Inc.
235 East 42nd Street, New York NY 10017

Carolina Biological Supply Company
2700 York Road, Burlington, NC 27215
(919) 5840381 telex 574354

Fine chemicals and pharmaceuticals by means of microorganisms

Serving science education since 1927.

Pioneer Hi-Bred International, Inc.
7250 NW 62nd Avenue, Johnson, Iowa 5013, (515) 270-4100

A global agricultural products company

Rohm and Haas Co.
Research Laboratories, Dr. Willie Wilson
727 Norristown Road, Spring House, PA 19477

DuPont Company
Life Sciences Division, Central Research and Development
Department, Wilmington, DE 19880

Sandoz Pharma Ltd.
CH-4002 Basel, Switzerland

Fungi Petfecti
P.O. Box 7634, Olympia, WA 98507

Schering Corporation
Orange Street], Bloomfield, NJ 07003-4799

Innovators in the domestication of wild edible fungi.
Paul Stamets, President

Pharmaceuticalresearch and development

Dow Elanco
4040 Vincennes Circle, Suite 601, Indianapolis, IN 46268

Genencor International
180 Kimbal Way, 5. San Francisco, California 94080
Haarmann & Reimer Corp.
A Bayer USA Inc. Company, Springfield, NJ 07081
Hoechst-Roussel Pharmaceuticals, Inc.
Dr. Beatrice G. Abrams, Route 202-206,
Sommerville, NJ 08876
Hoffman-LaRoche, Inc.
Dr. R. Cleeland, Bldg. 58R, 340 Kingland St.,
Research Division, Nutley, NJ 07110
The R.W. Johnson Pharmaceutical Research Institute
A Research and Development Management group for
Johnson & Johnson pharmaceutical companies.
La Jolla, CA- Raritan, NJ - Spring House, PA
Toronto, Canada Ziirich, Switzerland

-

Lane Science Equipment Co.
225 West 34th Street, Suite 1412, New York, NY 10122
(2 12) 563-0663
Complete line of mushroom storage cabinests, especially herbarium
cabinets, airtight for permanent protection

Specialty monomers, industrialbiicides, and agricultural chemicals

Triarch Incorporated
Ripon, WI 54971
Quality prepared microscope slides, catalog-listed, or custom-preparedto
your specifications

Uniroyal Chemical Company, Inc.
70 Amity Road, Bethany, CT 06525
Producers of crop protectiodproduction chemicals; fungicides, inseaicides, miticides, herbicides, plant growth regulatns, and foliar nutrients

University of South Florida Foundation,
Mycological Research Fund
Department of Biology, University o f South Florida,
Tampa, FL 33620
The Upjohn Company
301 Henrietta Street, Kalarnazoo, M I 49007
Warner-Lambert Company
Pharmaceutical Research Division, 2800 Plymouth Road,
Ann Arbor, MI 48106-1047.

It has been a privilege and challenge to be asked to
redesi n the MSA Newsletter. I hope that you find the
result a product of desktop publication technology) to be
attractive as well useful and easy to read. The layout and
typography used here may still change if functional needs
andlor your reactions suggest any such need. Without
dropping many hints, the abstracts that will appear in the
next issue will also have a wholly new look that will make
them more both readable and more useful for planning
your activities at the Annual Meeting.
This triple issue clears out the mass of newsletter business accumulated since last year. Please accept sincere
apologies from the MSA together with my personal sympathy to all of you whose meetings or other items with
deadlines did not receive the desired publicity, whose
searches for employment or for graduate or postgraduate
support remained unknown to MSA membership, or
whose offers of jobs or educational support may be now
inoperative.
More graphics and halftones will appear in future
issues. As always, your suggestions for and submissions of
artwork are always welcome.
The Newsletter will now be issued four times a year (to
be mailed in January, April, 4-5 weeks before the annual
meeting, and October). I trust that the new publication
schedule wil I, indeed, encourage the use of lnoculum as a
newspaper in a very literal sense.
Obviously, there will be little content for me to present
to you unless MSA members use this publication as a personal outlet and actively seek to share news, information,
tips, or the like with the membership. You can expedite
my job as the editor by submitting items on (3.5 inch)
computer disks, by electronic mail, or in a machinereadable form. The MSA Council's far-sighted purchase of
an inexpensive scanner/optical character recognition system and a hard disk is already repaying itself in the time
and effort saved and in lower costs for producing this
newsletter.
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Apart from the wholly new format, the most significant
change from past newsletter practices is the uniform typesetting of all abstracts. It would be misleadingto suggest
that the scanning, recognition, and proofing process werequick and painless, but the usual paste-up job might have
been wen harder this year: I received only xerographic
copies to process for this newsletter. It might have taken a
case of white-out and untold hours of precise paintingto
remove the blue boxes around the abstracts (which were
reproduced just as well as the copy!) to produce a set of
abstracts that would not have been as readable or as
attractive as in the form in which they now appear.
The integration of the MSA and APS abstracts into one
massive, unified program prevented me from adding the
date and time of presentation to abstracts or from arranging the abstracts by their order in the program as I had
hoped to do. The abstracts will be much easier to do next
year when the MSA meets by itself in Athens, Georgia.
You will also be strongly encouraged to submit your
.abstractsas ASCII or formatted word processing files on
computer disks in addition to the usual hard copy.
All other MSA publications are undergoing changes.
Mycologia has published its first minireview; it may not be
obvious, but Mycologia has made its pages more accessible to mycologists who are not MSA members. Further, a
major overhaul of Mycologia's editorial policies and procedures is being studied, as are possible changes in the
journal's physical format. As if this were not enough, the
MSA Publicatons Committee has been negotiating for a
new publisher for Mycologia Memoirs. Because all MSA
publications are undergoing changes and, we hope,
improvement, the MSA membership deserve an opportunity to comment and to ask questions of those responsible for the changes. There will be a discussion session
on Sunday, 9 August (3:30 - 5:00), at the Portland meeting to give an overview of these changes and to allow for
your direct discussion of these changes with those responsible for them.

Richard A. Humber
Editor, lnoculum

The deadline for receiving items to
appear in the next newsletter is Friday,

11 September 1992.

