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Editor's  Comments  

flay, 1991 

I have taken on a new challenge in my life. The Democratic 
Party of the City of Oswego has endorsed .for the office of Mayor 
of Oswego. The election is November 5, 1991, and I expect to be 
elected. It has become clear to me that I will not have time to 
continue on as Editor of the NSA Newsletter. Unfortunately, there 
may not be enough lead time to find a replacement for the October 
issue. I hope someone will be willing to serve RSA in this capacity. 
It is an enjoyable task, and I am sure others will find easier and 
better ways to accomplish it. At'this stage Cassuming a successFu1 
political campaign), there is no way I can continue with my academic 
function, conduct the Mayor's duties, and put out the N-ewsletter twice 
per year. Whatever advice I can give to my replacement will be given 
as completely as possible. Iris Charvat and Walt Sundberg were very 
helpful to me, and I thank them again. 

Readers will not a change in format of the Abstracts; George 
Carroll wanted them boxed, and the effect is a nice one. Let 
George know what you think. 

I planned to attend the MSA Meeting in San Antonio. However, 
I am not sure whether I can at this point (there is pavement to 
pound and Flesh to press! I .  

Best wishes. 

Sincerely, i' t 

~errenc&~. Hammill, Editor 
MSR Newsletter 



Abstracts of Papers and Posters 
J.E. ADASKAVEGand R.L. GILBERTSON. Departments of Plant 
Pathology, University of California, Davis, 9561 6 and University 
of Arizona, Tucson, AZ 85721. 
Species concepts in the Ganoderma lucidum complex. 

In the past, empirical evaluations of basidiocarps of .taxa in the 
genus Ganoderma have contributed to the designation of over 
300 species. Using empirical (presencelabsence of characters, 
biometrics, etc.), operational (growth characteristics, 
interfertility, etc.), and numerical taxonomic methods (empirical 
and operational), North American taxa in the G. lucidum 
complex were evaluated. For numerical analyses, each 
operational taxonomic unit (OTU) was scored for 37 traits 
ranging from fruiting body and cultural characters to 
temperature relationships and ecological characteristics. Similar 
phenograms with high cophenetic correlation values (>0.90) 
were produced regardless of the similarity or dissimilarity 
coefficient used (NTSYS). Phylogenetic analyses were used to 
construct rooted cladograms (PAUP). The resulting trees had 
distinct branching pattern differences from phenograms. Both 
analyses, however, clustered most taxa similarly. Based 01; 

these evaluations, we have recognized eight OTU's occurring in 
NA; six of which have been described. Basidiospore size, 
cultural characters, temperature relationships, and host 
substrate have proven useful in defining the polythetic units. 
In previous studies, interfertility tests (not considered in 
numerical evaluations) confirmed the distinction of two 
pleomorphic species, G. bcidum and G. lsuqae, while 
establishing the congruence of two taxa (one NA and one . 
European) currerirly referred to as G. lucidum. Interfertility 
between homokaryons, resulting in the formation of a dikaryon 
with clamp connections, remains an important character in 
defining a species in this group of fungi. 

R.K. Antibus and R.L. Sinsah&. Departrrent of 
Biology, Clarkson University, Potsdam, NY 13699-5805 

Quantification of Ergosterol in Selected 
Mcmycorrhizal Fungi and Fie ldCoUeded Roots. 

It is frequently m s s a r y  in studies dealing with 
mymrrhizae to obtain m masure of n y a r r h i z a l  
infection. V i m 1  esbmtes of infection are. quick 
and easy t o  perform, but convey Little irdonration 
about viable fungal bianass and related carbon costs.  
Wthods developed t o  ex t rac t  and quantify ergosterol 
a s  a spcclfic mrker  of Live fungal b i m s s  have 
recently m into widespread use. We have conduzted 
studies to test the potent ia l  application of 

.ergosterol  analysis a s  a routine mthod to  quantify 
f q a l  b i m s s  in various types of mycorrhizae. 
'Ewuds this end w have exanined the ergosterol 
contents i n  pure cultures of ectanyarrhizal(EI3M) 
f uqi, resynthesized and f i e l d a l l e c t e d  ECM. We 
ex-d the variat ion in ergosterol  content mq 
species cf EKM f q i  by quantifying ergosterol in 
pure cultures of 12 i so la t e s  representing 10 species 
of E13M P u q i .   gos sterol values f o r  these f q i  
gewral ly  ranged £ran 3 to 10 vg r q - l  dry mss, and 
agreed with previously reported va lms  f o r  other ECN 
s p x i e s .  'Ihe effeds of cul ture  age, growth 
tenpra tu re  and freeze-drying on ergosterol content 
e r e  also examined. Al thoqh these f a d o r s  effected 
ergosterol content, the effeds =re SELL canpared 
t o  species differences. We have a l so  determined 
ergosterol  contents of f i e l d c o l l e c t e d  and 
resynthesized Em. Using conversion f a d o r s  obtained 
f r a n  pure cultures v.e calculated that f q a l  b i m s s  
canprises f r a n  20-40% of t he  t o t a l  mss of ED! short 
roots. 

H.J. ARNO'IT, T.S. ROSEMAN and D.M. HUBER. 
Department of Botany and Plant Pathology and Electron 
Microscope Center, Purdue University, West Lafayette, IN 
47907. 

In Vitro Development and Structure of the Hyphopodia of 
Gaeurnannomyces graminis. 

Cultured hyphopodia of Gaeurnannomyces graminis variety 
grarninis isolate 502.L were studied by light and electron 
microscopy. This strain of the "take-all" fungus produces a 
multitude of hyphopodia when cultured on 4 % potato dextrose 
agar @ifco). After inoculation in the center of the plate, hyphae 
grow toward the periphery and into the agar. At the interface 
between the agar and the plate bottom,-a cohort of "runner 
hyphae" grow in all directions. Short lateral hyphae develop 
from the "runner hyphae" and produce both h y p h o m a  and 
other specialized hyphal branches. After a leteral hyphe has 
formed 1 to 5 septa, the terminal cell begins to swell and form a 
young unpigmented hyphopodium. After this initial swelling, 
the cell forms dichotomous lobes followed by melanin 
production and the formation of one or more pores. As 
development continues;additional hyphopodia may be produced 
from the basipetal cells forming the hyphopodlal stalk. Young 
and developing hyphopodia contain numerous large bodies 
which appear to be absent later. Each pore is composed of a hole 
in the cell wall (2-3 pm in diameter) surrounded by a pore ring 
with an outside diameter of 6-8 p.m. Mature hyphopodia are 
about 25-40 pm in size and their lower surface is flat, 
conforming to the dish surface. 

H.J. ARNOlT, T. ROSEMAN, R. GRAHAM and D. HUBER. 
Department of Botany and Plant Pathology and Electron 
Microscope Center, Purdue University, West Lafayette, IN 
47907. 

An Experimental Study of Manganese Mineralization in the Take- 
all Fungus, Gaeumannomyces graminis.. 

Mineralization of manganese by the take-all fun y s. 
Gaeurrrunrrort~yces granzir~is, has been correlated with virulence 
of this soilborne plant pathogen. An in vitro light and electron 
microscopy study combined with energy disp~sive X-ray micro- 
analysis of manganese oxidation by G. graminis was conducted 
with isolates of both variety graminis and variety fritici growing 
on agar with or without added manganese. Oxidized manganese 
in the agar forms as a yellow-brown to red-brown precipitate 
while the reduced form of manganese (supplied as 50 pg g-l 
from MnS04) in agar is nearIy colorless. Fungal isolate 502.L 
of G. graminis var graminis formed a yellow-brown precipitate 
characteristic of manganese oxide directly on the sirface of 
hyphopodia and specialized hyphae. In contrast, light micro- 
scopy verified that the majority of the yellow-brown manganese 
oxide precipitate which formed in the agar with G. graminis var 
tritici isolates 539 and 11 was at a distance from the hyphae. 
SEM examination of hyphopodia. and specialized hyphae of 
isolate 502.L grown in the presence of manganese revealed a 
dense fibrous manix on their surface. Energy dispersive X-ray 
microanalysis of structures having the fibrous mamx confirmed 
the presence of high levels of manganese and oxygen; whereas 
other non-fibrous hyphae had only background levels of 
manganese. When hyphopodia were demineralized, both the 
yellow-brown color and the fibrous coat were absent. 



P.R. ATSATT. Department of Ecology and Evolutionary 
Biology, University of California Irvine, Irvine, CA 92717 

IJl:rnt evolution: a lineage spawned by fungal genes? 

Plants and fungi (Eumycota) are considered to be distantly related, yet 
thcsc two linc:lgcs sharc a divcrsc array of very similar hiochcmic11 
i~nd  morpho1ogic;tl traits. Thcy havc in common a surprising number 
o f  secondary co~nl)ounds. including phcnylprop:~noids, nlk;~loids. 
l)olykctidcs, ;tntliraquinoncs, isoprcnoids and acctylencs. The major 
plant hormones, indolcacctic acid, abscisic acid, gibbercllins, snd 
cytokinin are also synthesized by fungi. The plant microbody enzymes 
glycolate oxidase and malate synthase have homologous counterparts 
in fungi, as d o  vacuolar proton ATPase subunits. The laticifers, fibers, 
sclerids and tyloses of vascular plants are intrusively growing 
funguslike cells. Perforation of cell walls via septa1 dissolution is 
anothcr fundamental trait shared by fungi and vascular plants. The 
male and female gametophytes of seed plants are often parasitic and 
haustorial. The origin of funguslike digestive and absorptive cells may 
have precipitated the evolution of parasitic sporophytes capable of  
deriving nutrients from maternal tissues (embryos), and also the 
scveral haustorial lineages that parasitize distantly related hosts. 

Tltcsc and other traits common lo plants and fungi nccd both 
recognition and explanation. I havc previously suggested that the 
divergence of the plant lineage from the green algae may have been 
precipitated by the acquisition of an entire fungal genome. The 
essence of this proposal is that many of the traits that characterize 
plants wcrc gcnctically predestined by a single nuclear hybridi7ation 

' 

cvcnt, followcd by a succession of genomic reorganizations in 
descendant lineages. Evidence of this genomic revolution may persist 
tod:~y in modcrn rcprcsentativcs of the Zygnematnles. pcrhaps the 
  no st 1)riniitivc groul) ol' grmn ;~Igac with a divcrsc sct of plant 
c~li:~~:~ctcristics. 

C. W. BACON, W. J. CHAMBERLAIN and D.M. 
HINTON. Toxicology and Mycotoxin Research 
Unit, Agricultural Research Service, USDA, 
Russell Agricultural Research Center, P.O. 
Box 5677, Athens, GA 30613. 

Bacillus ~umilus Inhibits the germination 
of Fusarium moniliforme spores. 

Fusarium lnoniliforme Sheld. (Gibberella 
fuiikuroi) is a world-wide pathogen on a 
variety of plants and is one of the most 
prevalent fungi isolated from corn. In 
addition to being a plant pathogen, this 
fungus is known to produce at least three 
mycotoxins, cause several animal disorders, 
and epidemiological evidence suggests that 
it is linked to the relatively high inci- 
dences of human esophageal cancer. An 
isolate of Bacillus ~umilus was isolated 
from corn kernels and found to be inhibi- 
tory to the growth of E. moniliforme. An 
examination of this phenomenon revealed 
that this bacterium inhibits the germi- 
nation of both micro- and macroconidia, and 
only weakly inhibited hyphal growth. When 
added to conidia in the process of germi- 
nation, this substance caused an apparent 
increase in n~icrocyclic conidiation and 
associated structures. Although unidenti- 
fied chemically, some of the physical and 
chemical characteristics of this inhibitor 
will be discussed. This substance and/or 
bacterium might be an important biological 
control for this common toxic fungus. 

E. R. BADHAM. Carolina Fungi, Inc. 
Rt 1 Box 20-D. Morrisville, NC 27560 

Growth and Competition Between Lentinus 
edodes and Trichoderma harzianum -- 

The effect of environmental and 
cultural conditions on the growth tnd 
competition between shiitake mushroom 
mycelium and the competitor Trichoderma 
harzianum was investigated. T. harzianum 
had higher growth rates and-temperature 
optimum, and tolerated more variable pH. 
T. harzianum grew at lower water potential - 
than L. edodes and the magnitude of.the 
difference depended on the strain of 
shiitake used. No difference was detected. 
in growth or duel challange culture under 
moderate levels of CO-2, preexposure to T. 
harzianum, low levels of sucrose and KC1 
supplementation, and substrate moisture 
contents between 39 and 70%. Conditions 
which favored L. edodes over T. harzianum 
were moisture contents above 3 5 % ,  2 or 4 
hours of autoclaving, the use of'oak 
sawdust in place of an oak-ash mixture, 
the use of weathered sawdust, 
supplementation with 4% gypsum, low levels 
of bran supplementation, partial 
replacement of organic nitrogen sources 
with urea, and low levels of straw 
supplementation. Shiitake strain 4 6 5  
exceeded strain 305 in its ability to 
compete with Trichoderrna when grown on a 
9% bran suppleaented medium. 

L M. RAI I FR, L. M. KOHN, and J. B. ANDERSON. 
Department of Botany and Centre for Plant 
Biotechnology, Erindale College, University of 
Toronto, Mississauga, Ontario, Canada L5L 1 C6. 

Analysis of a dispersed, repetitive DNA sequence . . 
in Sclerot~n~asclerotiorum. 

An anonymous 4.3 kb b R I I m H I  fragment of 
nuclear DNA of S. ~c le ro t i o ruq  was shown 
previously to contain a repetitive DNA element 
located on several chromosomes and to 
effectively "fingerprint" clonal individuals of the 
fungus when used as a probe in Southern 
hybridizations. A restriction m a p  of this 
fragment was constructed and smaller fragments 
were subcloned, radiolabelled, and used as probes 
in Southern hybridizations with genomic DNA. In 
this way, the repetitive element was located on a 
1.4 kb fragment, which is now being 
enzymatically sequenced directly from the 
double-stranded plasmid subclone. We hope to 
report on the nature of the repetitive element, 
such as the presence of inverted or direct 
repeats, or similarity to other known dispersed 
repetitive DNA elements in higher fungi. ' 







(:. (:. IIOWI)IIN*, I). J .  ROYSE* and D. MAY+. *Dopartr~ont 
of Plant Pathology, The Penllsylirania State 
University, University Park, PA 16802;  h he Cornell 
Laboratory for Ecological and Evolutionary Genetics, 
Dept. of Natural Resources, Cornell University, 
Ithaca. NY 14853. 

Linkage Relctionships of One Mating Factor Locus 
with Thirteen Allozyme Enccding Loci in Shiitake, 

: Lentinula edodes 

1.ent:nula edodes is an edible wood-rotting basidio- 
mycete grown commercially on a world-w:ldc basis. 
This fungus hss a tetrapolar mating system with two 
unlinked mating factors (MF) A and B. Single-spore- 
derived isolates from a hybrid line of L. edodes 
were analyzed for single locus and joint segregation 
of 13 allozyme encoding loci with one mating factor 
locus. The two alleles at the individual allozyme 
loci departed significantly from a 1:l Mendelian 
ratio in 2 out of 13 tests. The two alleles of the 
MF locus showed a highly significant departure from 
the expected ratio (~2=15.5). The mating factor 
locus was linked to a previously determina2, linkage 
group: Peo-Ol - Mvi - Sod-2. The linkages were 
identified as follows: Peo-G1 - E, r=26; - E, 
r=15; Sod-2 - MF, r=15. The mating factor locus was 

not shown to be linked to the following loci: a, 
Cat, m, m, m, m, PevLaa-2, m, POm and m. - 

D. BOWMAN, j. TAYLOR AND T. WHITE. ROC-he 
Diagnostics Research, 1145 Atlantic Ave., Suite 100, 
Alameda CA 94501 and Department of Plant Biology, 
University of California, Berkeley, CA 94720. 

Molecular evolution and detection of human pathogenic 
fungi. 

NucIeotide sequences were determined for the nuclear 
small subunit ribosomal DNA (18SrDNA) of four human 
pathogenic fungi: the ascomycetes Ajellomyces cnpsulntus 
and Ajellomyces dermntitidis, and the deuteromycetes 
Coccidioides immitis and Trichophyton rubrum, to 
analyze their phylogenetic relationships and to develop 
olig011uclcolicIc probcs for t l~cir dctccliolr. Nuclcic acid 
variation provides genotypic characters that may be used 
in addition to morphological and other phenotypic 
characters in order to resolve phylogenetic questions 
about all fungi, even allowing the placement of 
anamorplric taxa among their holomorphic relatives. 
Phylogenies based on genotypic characters can be tested 
quantitatively to determine if the data suppcrt the 
branches to a high degree of confidence. Phylogenetic 
analysis of 185 rDNAs sequenced from large (>1700bp) 
Polymerase Chain Reaction (PCR) amplification products 
showed that Coccidioides immitis is an ascomycete and is 
closely related to the other pathogens. Ajellomyces 
cnpuslntus and A. dermntitidis are closest relatives, and all 
species show variation in the 18SrDNA sequence. This 
variation allowed us to design oligonucleotide probes for 
use in a PCR-mediated detection system. 

- .  , 

ROSARIO BRIONES 0. and RMAS VILGALYS, Department 
of Botany, Duke University, Durham NC 27706. 

Somatic incompatibility and nuclear migration during mating 
in Rhizoctonia solani anastomosis group 4. 

Mating processes in holocoenocytic Basidiomycotina with 
multinucleate homo- and heterokaryons are still poorly 
understood. Patterns of mating and heterokaryotization in 
Rhizoctonia solani AG4 were investigated through the study 
of somatic incompatibility reactions between paired single- 
spore isolates and their heterokaryotic progeny. Although 
pairings between AG4 cultures of opposite mating type 
usually result in formation of heterokaryon "tufts", a variety of 
interaction phenotypes may also be observed ranging from 
the formation of dense tufts to strong antagonistic responses 
between interacting cultures. The genetic fate of paired 
homokaryons in compatible crosses was investigated by 
somatic pairing studies using isolates from heterokaryotic tuff 
hyphae as well as samples taken from each side of the 
interaction zone. Patterns of somatic interactions between 
known heterokaryotic hyphae and hyphal explants from 
either side of the interaction zone reveal that nuclear 
migration can occur in some.pairings. Altered somatic 
compatibility interactions detected between hyphal explants 
of paired homokaryons with their parental stocks suggest a 
process of reciprocal heterokaryotization that is mediated 
through nuclear migration. Results of this study show that in 
Rhizoctonia solani AG4, heterokaryon formation is not 
always restricted to the zone where two cultures encounter 
each other. Strong somatic incompatibility mechanisms in 
this species may,however, account for a restricted level of 
nuclear migration observed during mating. Somatic 
incompatibility responses may also have broader implications 
for population biology, by their effect on heterokaryon 
formation and homokaryon persistence in nature. 

CHARLES E. BRACKER. Department of Botany and Plant 
Pathology, Purdue University, West Lafayette, IN 47907 

Fungi, Cells, and Microscopes: The Magic Triangle , 

Imagine my surprise when I learned late in February that I should 
have submitted an absmct two weeks earlier for the MSA Annual 
Lecture that was still five and a half months away. What abstract? 
Panic! One of the appealing things about accepting a task many 
months in advance is that one doesn't have to worry about it at the 
time. Tomorrow will do -- and tomorrow, and tomorrow. .How 
can I write an abstract in February when I do not yet know what 
will be most important to me in August? The talk will not begin to 
take its shape until midJuly. I know'xome of the topics I will cov- 
er, but I have not yet decided how to fit them together so they con- 
vey a useful story. Not wanting to upstage my late friend Ed Can- 
tino who crafted one of the classic abstracts in mycological history 
(IMC-2 Abstracts, p. 83. Tampa. FL 1977), I decided against try- 
ing to prepare a clever limerick. So, for now, I will just'lisi some 
items I would like to mention in San Antonio, with the hope that 
you will attend the lecture and see for yourself how I do when &e 
time comes and the pressure is really on. Here is my list of topics, 
from A to Z: Alexopoulos, apical vesicles, atomic force microsco- 
py, Bartnicki-Garcia, Butler, cells, chitin, chitosomes, cleavage. 
cytoplasm, cytoskeleton, developmental biology, dreams, encyst- 
ment, endomembranes, electron microscopy, fungi, germination, 
Girbardt, Golgi apparatus, grants, Grove, hyphal tip growth, im- 
age analysis, Lopez-Franco, more grants?, morphogenesis, phys- 
ical chemistry, plasma membrane, polarity, Powell, Purdue Univ- 
ersity, Santa Barbara, scanning tunneling microscopy. secretion, 
septa1 pores, Spitzenkijrper, sporogenesis, streaming, University 
of California, vacuoles, video-enhanced microscopy, zoospores. 
Come to think of it, this is the easiest abstract I have ever written. 

' 

. 



T. D. BRUNS, K. W. CULLINGS, T. M. SZARO. Department of Planl 
Palhology, University of California, Berkeley, CA 94720 

Pine Drops. Pterospora andromedia, is specifically associated 
wilh Rhizopogon or a closely related taxon over a broad 
geographic range. 

Plcrospora onrlro~ncdia is an achloropliyllus epiparasitic plant 
in the Monotropoideae. Like other members of the sublamily il  
receives ils carbohydrates from surrounding host trees 
indirectly through a shared mycorrhizal symbiont. Because of 
the difficulties associated with recognition of mycorrhizal fungi 
in their vegelalive state, identifications of the mycorrhizal 
associates of the Monotropoideae have remained equivocal. To 
circumvent this problem we sequenced a portion of the 

,,,mitochondrial r R N A  gene directly from DNA isolated from a 
'" single Pterospora mycorrhizae. Comparison of this sequence to 

those of other fungi revealed that it was identical to sequences of 
Suillus, Rhizopogon and the Gomphidiaceae. To better resolve 
the identification we designed four oligonucleotide probes to 
recognize and distinguish these genera. We tested these probes 
against D N A s  from 81 agaricoid and boletoid taxa and 27 samples . 
of Pterospora mycorrhizae collected from the Northern Sierras 
and Yellowstone Park in Wyoming. Amplified DNAs from all 
'Pterospora root samples hybridized strongly to the Rhizopogon 
probe; among the known samples this probe hybridized to most 
but not all Rhizopogon species and to a few other genera of 
related false truffles, but not to Suillus, Gomphidiacous or other 
agaricoid or boleloid taxa. The demonstrated specificily of the 
rnycorrhizal association with Pterospora is unusual for two 
reasons: 1) most host plants associate with many unrelated 
fungi, and 2) Rhizopogon and its relatives are generally thought 
to associate exclusively wilh the Pinaceae. The specificity, 
however, probably explains the restriction of Pterospora to 
coniler and mixed conifer forests. 

i 

N J. CASTLE and ROBERT P. BOULIANNE. Dcpamcnt 
of Biological Sciences, Brock University, St. Catharines. 
Ontario L2S 3A1 

Fimbrial Proteins of Ustilago violacea, Coprinus 
cinereus and Schizophyllum commune. 

As a prcludc to studying thc functions of fimbriac in 
cell fusion events, we compared the morphology and 
protein constituents of these structures inUstilago. 
Coprinus and Schizophyllum. Fimbriae were visualized 
by shadow casting or negative staining whole cell 
mounts and examined with eIectron microscopy. 
Fimbriae were abundant on sporidia of Ustilago and 
oidia of Coprinus. Comparatively few fimbriac were 
observed on Coprinus or Schizophyllum hyphae. 
Fimbrial proteins were studied with SDS-PAGE and two- 
dimensional gel electrophoretic techniques. Proteins 
from Coprinus and Schizophyllum were detccted on 
immunoblots probed with a polyclonal antiserum raised 
against U.violacea fimbrial protein. Variation between 
species in the molecular sizcs of fimbrial proteins was 
observed. Ustilago fimbriae consisted of protcin 
subunits 74kDa in size while Coprinus proteins were 
37kDa and Schizophyllum proteins were SOkDa. 

b 

C. M .  UiTBAUS, S. O.ROGERS, M. CHRISTENSEN 
AND C . J .  K .  WANG. Mikrobios Corporat ion,  3003 
Gardner Rd . ,  Pompey, NY 13138; SUNY-CESF, 
I l l i c k  Hall ,  1 Fore s t ry  Drive, Syracuse, NY 
13210; Department of Botany, Univers i ty  o f  
Wyoming, Aven Nelson Bldg., Laramie, WY 82071 
and SUNY-CESF, r e spec t i ve ly .  

New Spec ies  o f  Pen i c i l l i um from U t i l i t y  Poles .  

Severa l  morphologically s i m i l a r  i s o l a t e s  of 
Pen i c i l l i um were obtained from p re se rva t i ve  
t r e a t e d  u t i l i t y  po l e s .  These i s o l a t e s  were 
compared morphologically with t h e  most s i m i l a r  
known spec i e s .  While t h e  po le  i s o l a t e s  
appeared morphologically i d e n t i c a l ,  
microscopic and c u l t u r a l  d i f f e r ences  e x i s t e d  
between t h e  po le  i s o l a t e s  and t h e  known types .  
Using t h e  morphological d i s t i n c t i o n s  a s  a 
gu ide l ine ,  a comparative s tudy was designed 
u s ing  r e s t r i c t i o n  enzyme mapping, sequencing 
and phylogenet ic  ana ly s i s .  R e s t r i c t i o n  
p a t t e r n s  d ins t inguished  t h e  po le  i s o l a t e s  and 
t h e  known types  a s  d i s t i n c t  groups. 
Phylogenet ic  comparisons were made f o r  a l l  
i s o l a t e s  s t ud i ed .  

* 

J O H N  BUCHKO and GLEN R. KLASSEN. Department o f  
Microbiology, Un ive r s i t y  of Manitoba, Winnipeg, 
Manitoba, Canada R3T 2N2. 
CHARACTERIZATION o f  t h e  i n t e rgen i c  reg ion  o f  t he  
ribosomal DNA r epea t  u n i t  i n  Pythium ultimum. 

The ribosomal DNA r e p e a t  u n i t  i n  Pythium ult-imum is 
h ighly  heterogeneous due t o  t h e  presence o f  subrepeat  
a r r a ys  i n  t he  i n t e r g e n i c  reg ion  (IGR). A t  l e a s t  10 
d i f f e r e n t  ve r s i ons  o f  t h e  rDNA repea t  u n i t  e x i s t  i n  
P. ultimum BR471, d i f f e r i n g  from each o t h e r  mainly i n  
t he  number of  subrepea ts  of  385 bp presen t  i n  t he  
main subrepeat  a r r a y .  The 3 s h o r t e s t  ve r s i ons  were 
p r e c i s e l y  mapped w i t h i n  t h e  IGR, ampl i f ied  by PCR, 
and compared t o  determine r e l a t i onsh ip s  between 
subrepea ts  w i th in  a r r a y s  and between t h e  d i f f e r e n t  
ve r s i ons .  The r e s u l t s  a r e  d i scussed  wi th  regard  t o  
the  ene era ti on of subrepea t  he te rogene i ty  i n  P .  
~ r l r i r n l r ~ ~ r ,  ~rrrd I t s  usefu lness  i n  the s tudy of 
t r a n s c r i p t i o n a l  c o n t r o l .  

* 
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T. CAVALIER-SM'ITlI. Department of Uotany, University 
of British Columbia, Vancouver, B.C., Canada V6T 2B1. r 
I Fungi, Plants and Chromists: phylogeny and evolu- 
tionary interactions. I 
The fungoid life style, of thin filamentous or' 
coccoid walled saprotrophs or parasites, evolved 
polyphyletically. Ultrastructural and molecular 
sequence data clearly show that the kingdom Fungi 
must be restricted to three divisions: Archemycota 
(Chytridiomycetes, Zygomycetes, Trichomycetes), Asco- 
mycota, Basidiomycota. I shall discuss recent,rRNA 
, = p q ~ ~ r n c c  d a t a  hearing on my hypothesis that the ki.na- 
~ O I I I  l:t111);1 C ! V O L V C ~  from cllonlio Clugell~ t e  protozoa (sec 
Evolutionary Biology of the Fungi, ed. A.D.M. Rayner 
et&., 1987, Cambridge University Press, pp 339-353) 
and on the monophyly of 'the separate kingdom Chrom- 
ista. Pseudofungi (i.e. Oomycetes and hyphochytrids) 
and Labyrinthista (labyrinthulids and thraustochy- 
trids) form 2 distinct subdivisions of the chromist 
division Heterokonta, which also contains chromophyte 
algae and the zooflagellate bicoecids, and probably 
evolved from early heterokont algae (see The Chromo- 
phyte Algae, 1987, ed. J.C. Green et al., Clarendon 
Press, pp 381-407). Mycetozoa are not fungi but a 
primitive phylum of the kingdom Protozoa. Though 
fungi have combined with green algae or cyanobacteria 
to form lichen superorganisms, and formed important 
symbiotic associations (notably in the form of myco- 
rrhizas) with numerous plants, there is no real phy- 
logenetic support for the hypothesis that they were 
directly phylogenetically evolved in the evolution of 
land plants from their charophyte ancestors, which 
can be explained in a purely non-symbiotic manner. 

A. W. CHEN & L. J. TANGHE. 1730 Penfield Rd. 
f 41, Penfield, NY 14526. 

?a3 -'.P 
A preliminary study on Enoderma (a!& < , 
Ling zhi or Reishi) used as a heal tonlc 
or curative. 

Products of Ganoderma spp. are used as a 
traditional health tonic or curative in the 
Orient (e. g. China, Japan & Korea) and 
among oriental populations overseas. Our . 
survey of the biomedical potential of m- 
derrnn rocuses on slices of the pileus or 
intact fruiting bodies obtained from Chinese 
herb medicine stores or other commercial 
sources. Techniques were developed to inves- 
tigate the dried specimen. Formation of a 
palisade of closely packed clavate end cells, 
pilocysdia, and spore characteristics, are, 
among 'others, important in species indenti- 
fication. Two of the mostly commonly used 
are 1) Ganoderma with reddish pileate surfa- 
ce: G. lucidum, pileus, surface reddish and 
laccate; spores ellipsoid with a truncate 
end; wall double-layered, echinulate, 2) @- 
noderma with blackish pileate surface: pro- 
bably consists of various forms*, including 
"G. sinense", "G. neo,iaponicum" and what is 
tentatively designated as G. austrofujianen- 
se: pileus, surface blackish and laccate; - 
spores ellipsoid with a pointed end, a much 
r.ougher double wall. 

* especially the specimen were collected by 
comrades or wild mushroom collectors in 
China, for instance. 

1 2 S. W. CHIU and D. MOORE. 1, Department of 
Biology, Hong Rong Baptist College, Kowloon Tong, 
Kowloon, Hong Kong. 2, Department of Cell and 
Strvctural Biology, The University, blanchester M13 
9PT, U. K. 

I A Comparative study on Fruit Body Developnleilt of 
Coprinus cinereus and Volvariella bombvcina I 
Cytological examinatiorl on the morphological niutants 
or variants and wild type strains of Coprinus 
cinereus and Volvariella bombycina suggest that an 
ontogentic programme is a sequence of independent 
hut co-o~.tlinntc sul>routi~ics. Rcgnrdlcss of tl~c 
illitiatioil ll~odes of tlie priiiiary gills, secondary or 
tertiary gills were added whenever space became 
available by bifurcation or by folding of an existing 
gill. These processes gave rise,to convoluted gills 
as a normal transition to the mature regularly radial 
gill pattern. Marking experiments and consideration 
of cystidial distribution suggest that inV. 
bombvcina, the growth vector along the gill length 
points away from the stem, contrasting with that in 
C. cinereus but both agarics showed gill growth at 
its root. Although basidia sl~o~ed similar meiotic 
and sporulation stages in both agarics, the DNA 
duplication stage as revealed by cytofluorometry was 
different; prekaryogamy in C.ereu~ but post- 
karyogamy in V. bombvcina. 

H y m  T. Chi. and Kmn S, Yoon. 
Dept. Mlcrobiolcgy, K-n University. Chunchon 200-701, S. Korea. I 
Nutrituional Characteristics of Triwrphonlycarr prpi 1 i o n a m .  

Triror#xmycc3 papilionacecus which 1s one of basidiomycetous yea& 
has been ldentlfled by Oberwlnkler and Bandoni (1983). The unique 

character of this organlsm is that the dikarvotlc yeast. not diploid 
as the Sacdmmycw, can be cultivated indefinitely. The yeasts. 
both mnokaryon and dlliaryon, grow well In YEF9 and PDA media. Thls 

organism requires relatively 'simple nutrient: needs,no amino acid, 
but requires thiamine like Coprinus (Ross, personal cwunlcatlon) 
and Lent irmr d o c k  (Kawasud et al, 1988). We have tried 15 carbon 
sources ln order to ex~llne whether the yeast can uti llze them. 



C.R. CISARI, F.W. SPIEGFL~ andlD.O. TEBEFST' . 
Departments of Plan5 Pathology and 
Biological Sciences , University of  Arkansas, 
Fayet t e v i l l e  , AR 72701 

I Sequence homology betveen Neurospora crassa mating 
type genes and DNA from other ascomycetes. I 
I~eterothal l i sm i n  ascomycetes is  thought t o  
increase the  l ikelihood of outcrossing and this 
theore t i ca l ly  advantageous mode of reproduction has 
k e n  reported i n  numerous taxa. It i s  unclear 
I-lowever, whether he terothall ism evolved once i n  the 
h i s to ry  of  ascomycetes, o r  on several  independent 
occasions. If heterothall ism arose on a s ing le  
'occasion, the  mating type a l l e l e s  of d i f f e ren t  
r.l>rc.i~..: wo111tl I F  c x p - c t ~ d  to .slinrc soaw clc~r-rr o-F 
:;c:rlcl(rllc:c! 11o111o.l.oly. Wc Ilavc? u:;ccl thc ccccnt.ly 
i so la ted  mating type a l l e l e s  (Ala) from Neuros 
crassa (Glass e t  a l .  Science, 1988, 241 ;d 
probe Southern b l o t s  of  t o t a l  genomic DNA from 
thi r teen ascomycetes. .The probes hybridize 
strongly t o  s ing le  copy sequences'in only one 
species (Sordaria b rev ico l l i s ) ,  but hybridize 
weakly t o  r e p e t i t i v e  sequences i n  several  other 
species.  

J .  CLARK and M .  BROWER. School of Biological 
Sciences, University of Kentucky, Lexington, KY 40506 
Immortality and senescence i n  the slime mold Physarum 

I The plasmodia of the slime mold Physarum polycephalum 
normally displays a 1 imi ted spec i f i c  1 i fespan, a l -  
though immortal mutants can be induced. However, the  
haploid myxamoebal stage has not been sa t i s fac to r i ly  
investigated,  t o  date,  in regards t o  aging and senes- 
cence. We are  reporting tha t  long term clonal cu l t -  
ures show no evidence of aging o r  l o s t  of vigor f o r  
the myxa~noebal stage.  Also plasmodia produced by 
crossing these long term myxamoebal clones displayed 
no adverse e f fec t s  in terms of l ifespan and vigor, in 
contrast  t o  an e a r l i e r  report  by Adler and Hol t ( J .  
3act. 120:532). Apparently an inadvertent se lect ion 
f o r  polyploid myxamoebae during long term cul ture  
?reduced the  shortened plasmodia1 l ifespans seen in 
t h e i r  study. Comparisons of respiration in  normal 
aging and immortal mutant plasmodia indicate  tha t  
aging mortal plasmodi a have a reduced respiration 
ra te  but tha t  the a c t i v i t i e s  of the cyanide sensi t ive  
and insensi t ive  respira t ion pathways do not d i f f e r  
s ign i f i can t ly  between mortal and immortal plasmodia. 
iowever, there  does appear to  be cytochrome spectra 
differences between the two pl asmodi a1 types. 

J.C. C L A U S Z ~ ,  J.T. E L L Z E Y ~ ,  K.M. F O O S ~ ,  M.R. 

T A N S E Y ~ ,  and L.L. T E W S ~ .  lDept. Biol., Carroll 

Col., Waukesha, WI 53186; ZDept. Biol. Sci . ,  Univ. 

Tex., El Paso, TX 79968; 3 ~ e ~ t .  Biol., Ind. Univ. 

East, Richmond, IN 47374; 4Dept. Biol., Ind. Univ., 

Bloomington, IN 47405; 5Dept. Biol., Wisc. S t .  

Univ., Oshkosh, WI 54911. 

What can you do with training in mycology? 

The MSA Committee on Teaching Mycology, with 
permission of the  MSA Council, has prepared a two- 
color,  11 x 17-inch poster to  advertise uses of 
trainJng in ~l~ycology, to a t t r a c t  students to  
mycology courses. This poster, a r t i s t i c a l l y  
formatted, displays the names of more than 100 
vocations and avocations tha t  u t i l i z e  mycology 
training.  Copies of the poster will be available a t  
the poster display,  a f t e r  which the poster will  be 
available g r a t i s  by mail from M. Tansey. 

K. CLAY. Department of Biology, Indiana 
University. Bloomington, IN 47405. 

Fungal Endophytes and the Evolution of Grasses. 

The grasses represent one of the largest families 
of flowering plants, they are distributed 
worldwide in all terrestrial habitats and provide, 
directly or indirectly, most of man's food supply. 
Many species are infected with clavicipitaceous 
fungal endophytes, especially cool-season grasses 
in the subfamily Pooideae. The host range of 
endophytes provide insights into the evolutionary 
history of grasses, as Savile has found with 
rusts, and the age of origin of endophyte 
symbioses. There is also evidence that endophytes 
have directly influenced the evolution of grasses. 
The relative lack of secondary chemistry in 
grasses may reflect the fact that endophytes have 
provided chemical defenses for grasses. Several 
unusual reproductive systems (vivipary, 
cleistogenes) are frequently associated with 
endophyte infection, suggesting a causal 
relationship. Seed-transmitted endophytes are 
very common in the subfamily Pooideae. Many of 
the most speciose genera like Festuca, m, and 
Stipa contain a very high frequency of species 
that are always or usually endophyte infected, 
suggesting that the evolutionary success of these 
lineages relates in part to their fungal 
endophytes. Fungal symbiosis would seem to be a 
more important factor in the evolution of grasses 
than previously suspected. 
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MARGARET A. COOKE, PAUL WIDDEN, and 
'IVAN O'HALLORAN. Department of Biology, Concordia 
University, 1455 e Maisonneuve West, Montreal, P.Q., H3G 
1 M8. Canada 'Department of Renewable Resources. 
MacDonald College of McGill University, 21 11 1 Lakeshore 
Road, Ste. Anne de Bellevue, P.Q, H9X ICO, Canada. 

Vesicular-arbuscular mycorrhizae in sugar maples. 

The incidence and morphology of vesicular-arbuscular 
mycorrhizae (VAM) in sugar maple (Acer saccharurn Marsh.) 
was examined in both a natural mature stand in the Lower 
Laurentians, and in seedlings grown under greenhouse 
conditions. Colonization of young feeder roots of mature 
maples was extensive, consisting of characteristic vesicle 
formation, hyphal coils and internal mycelium; arbusculss 
were very rarely seen. Seedlings planted in soil from the 
nature stand and grown in the greenhouse had lower 
colonization rates and produced arbuscules, hyphal coils, 
and internal mycelium. The arbuscules observed in these 
-oots were of 2 types: typical arbuscules arising as tree-like 
branching systems from a single entry point, and arbuscules 
'orming as dendritic branches extending from existing hyphal 
:oils. After 4 months, vesicle formation was not observed in 
seedling roots grown under. greenhouse conditions 

The reasons why arbuscular structures in mature trees were 
70t observed remain unknown, but may be the result of tree 
naturity, seasonality, or masking by phenolic compounds 
:haracteristically produced in the root cells of these trees but 
lbsent in greenhouse-grown seedlings. 

I 
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P. T. DcPRlEST. Dcpartm.:n: of Botany, Cukc University, Durham. 
NC 27706. 

Molecular-Genetic Analysis of Spccics Complexes in thc Lichcnizd 
Ascomycoti !la. 

Morphological and chemical chanctcrs arc used to dividc largc 
complcxcs of lichcns into smaller, and hopcfully natural, groups. 
l'lrcsc groups can bc rcpprdcd as spccics i f  gcnc flow bctwcc~r thcni l l a ~  
ccascd, evcn if thcy differ only by cryptic characters. Onc wcll-known. 
catcgory of cryptic characters in thc lichcns is secondary-product 
chemistry. The Culbersons and others have proposed that major 
chcmotypcs are actually rcproductivcly-isolated sibling spccics. 
Rcprodnctivc isolation cannot bc cvalr~ntcd cxpcrimcntally in lichcn 
fungi b~rausc  artificial crosscs arc still no1 tcchnically possible. 
However, thcsc chemolypcs can bc tcstcd as sibling species by 1) 
congruence with morphology, ecology or geographic distribution and 2) 
fidelity of the trait between maternal individuals and their natural 
sporeling progeny. Recent studies have examined sympahic 
chcmotypes of the Cladonia ~hloroohaea complex using both 
chcmolypc and rilwsonrel DNA (rDNA) gcnolypc Whilc all four 
clrcmotypcs studicd havc traditionally bccn supporlcd by congrucncc 
with minor morphological diffcrcnccs and gcographic distributions. a 
progeny analysis using chemotype identified two reproductively- 
isolated groups that conformed to recognized chemotyes and one that 
was plymorphic for chcmotypc. A similar analysis idcntificd 25 
diztinct rDNA gcnolypcs in a population of mixcd chcmotypcs. Whilc 
most genotyps were found within a single hernotype. three were 
shared amonfchemotypes. Thc rDNA genotype was polymorphic 
wi:hin each chemotype and, by progeny analysis, within some 
breeding groups. To some this may suggest that these chemotypes are 
conspecific, but such a concept would require that some subsets of 
individuals incapable of genetic exchange are members of a single 
species. Instcad, I suggcst that this complcx contains many, small 
groups--species--that are reproduclivcly isolated. Although 
laborious, an objctivc analysis of lichcn species is at last possible. 

- ~. -- - .  I 
ti. D. COFFEY. Department of Plant Pathology, Vniversity of 
Cali!ornia, Riverside, C 1  92521 
Ereakthrouahs in  understanding speciation in Phvtouhthora. 

Tno 6olecular approaches-to classifying species  of P_h_rtouhthora 
involving analysis  of isozyae pat terns and r e s t r i c t i o n  fragment 
length polymorphisms (RFLPs), have been employed in our labora- 
tory in an attempt to  iden t i fy  d i s t i n c t  molecular groups within 
existing rorphological species. Three well-characterized and 
aorp6010gically d i s t inc t  species, P_. cactorum, P. canbivora, and 
P_, cinnamami, i n i t i a l l y  were analyzed using isozyres. Results 
demonstrated tha t  tbese three were distinguished readi ly by t h i s  
molecular approach; moreover, l i t t l e  intraspecif  i c  variat ion nas 
detected. Using both isozymes and RFLPs of mitochondria1 DNA, 
several additional species of Phytophthora were eracined. The 
resu l t s  with both techniques Here very s i e i l a r .  While ce r ta in  
species (e, ~a lmivura ,  Y. parasi t ical  possessed very 1 i t t l e  
intraspecif ic  va r iab i l i ty , -o thers  ( f .  m, P. citrophthora, 
P. c i t r i c c l a ,  and P. neoakarya) were highly variable, and could - ---- 
be divided in to  d i s t i ~ c t  molecular subgroups. Using the same 
approach t o  exaaine P. crag=,  and P, drechsler i ,  i t  nas 

' deterkined tha t  genetic variat ion was very large, despite the 
close s i a i l a r i t y  in  t h e i r  aorphologica! characters. In fac t ,  
these two species could be divided in to  nine d i s t inc t  subgroups 
using RFLPj, and ten groups by isozyne analysis. Some of the 
tolecu!;r subgroups ident if ied in these s tud ies  are su f f i c ien t ly  
d i s t inc t  genet ical ly  tha t  they may represent crypt ic  biological 
species. However, unt i l  more i s  known about the i r  potent ial  f o r  

STEPHANIE DIGBY and G. J. WEIDEMANN. 
Department of Plant Pathology, 
University of Arkansas, Fayetteville, 
AR 72701. 

PAGE analysis of species in the 
Colletotrichum aloeosvorioides complex. 

C. sloeos~orioides is a large and 
complex group of fungi, which includes 
isolate being used for biological 
control of weeds. We are using protein 
analysis as part of a program to 
determine. genetic relationships of this 
species group. Total soluble proteins 
have been obtained using over 35 
collections usually assigned to & 
sloeosvorioides from 15 different hosts 
in the U.S., Costa Rica, Canada and 
China The proteins have been examined 
by SDS polyacrylamide gel 
electrophoresis (PAGE). ' Analysis of C. 
sloeosvorioides involves a comparison 
of the variation in intercollection 
total proteins with those of several 
collections from the same hosts as well 
as collections obtained both from 

I 
I 

different genera and species of host. 
Initial- results indicate excell.ent 
consistency within collections. 
Intercollection comparisons suggest a 
diversity which may be influenced by 
the host. 

sexual hybridization with other subgroups, i t  might be preferable .  
t o  refer  t o  them as 'aolecular species.' 

- 
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T.E. DOLAN, S. FOLKE, AND R.W. DOLAN. Department of 
Biological Sciences, Butler University, 
Indianapolis, IN, 46208. 

I Pvthium spp. Dynamics in a Small Central Indiana Pond. I 
Oomycete zoospores are frequently encountered in the 
surface waters of lentic habitats, yet little is 
known about their community or population structbre. 
Samples (October '89 to November '90) were taken 
from a 0.75 acre pond on the Butler University 
campus to establish baseline information on 
population dynamics of Pvthium species. One hundred 
and thirty single-zoospore isolates were examined 
:horphologically and biochemically, via starch gel 
electrophoresis of enzymes, to identify taxa and 
describe population variation. These data are being 
used to examine microsite variation as well as 
seasonal species turnover. Many of the isolates do 
not produced sexual structures in vitro, making 
species determination problematic. Therefore, we 
used correspondence between zoosporangium morphology 
and electrophoretic data to cluster isolates into 
operational taxonomic units and to suboequently map 
their distribution and seasonal occurrence in the 
pond. Isolates from marginal mud and soil are also 
being examined in an effort to discriminate pond 
inhabitants from alien isolates, those that enter 
the pond as zoospores from marginal runoff. 

utilization Research, USDA-Agricultural 
Research Service, 1815 N. University St., 
Peoria, IL 61604. 

The Entomotoxicity of Fungal Metabolites. I 
Fungal secondary metabolites appear to play 
a defensive role against insects, much like 
the well-recognized role that plant . 
secondary metabolites play. Fungal ' . 
metabolites that are active against insects 
are highly variable in structure and yet may 
be similar to those produced by plants. 
Fungi also appear to produce secondary 
metabolites that play a synergistic role. 
Known modes of action include general cyto-. 
toxicity as well as'inhibitors of essential 
enzymes and agonists/antagonists for insect 
hormones or neurotransmitters. Nevertheless 
insects d o  possess detoxi-fication mechanisms 
capable of dealing with these toxins. The 
evolution of appropriate detoxification 
mechanisms appears to have allowed some 
insects to adapt and feed on fungi and 
fungus-colonized material containing high 
levels of toxins. 

I TARA DUBM, Department of Biology, West Virginia Institute of 
Tt?chnology, Ebntganery, WV 25136. I 
Rngal Colonization of Birch and Qak Ieaves in the Kanawha River, 
West Virginia. 

Ihe colonization of fresh and dead sterilized 1- of Birch 
d Oak by aquatic Hypimycetes d t i e s  in the River 
Kanawha is being studied. Rmgal occurrence and weight loss 
of tw types of leaves due to leaching of soluble substances 
have been c q e d  for several weks. A b r h t  mycoflora is 
being recorded fran Birch leaves. De1e.y in colonization of 
fresh leaves of both species is being studied. Analyzed results' 
~f this study along with mthodology would be presented in the 
PPr. 

I 

T., S. L. STEPHENSON, and P. J. EDWARDS. Dept. 
of Biology, West Virginia Institute of Technology, 
Montgomery, WV 25136, Dept. of Biology, Fairmont 
Statc Collcgc, Fairmont, WV 26554, and USDA Forest 
Service, Timber and Watershed Laboratory, Parsons, 
WV 26287. 

A preliminary study of the mycoflora of West Virginia 
mountain streams. 

The aquatic fungi occurring in five first-order 
streams located on or near the Fernow Experimental 
Forest in Tucker County, West Virginia, were sampled 
during September and October of 1990 to obtain some 
preliminary data on the distributibn and occurrence 
of these organisms. At the present time, very little 
is known about the aquatic fungi associated with 
West.Virginia mountain streams, simply because the 
appropriate studies have never been carried out. All 
five of the streams sampled in this study are located 
in forested areas, and elevations at the stream 
sampling points ranged from 740 to 957 m. Water pH 
averaged >5.5 in two of the streams, whereas the 
others were relatively more acidic (average pH - 
4.2, 4.0 and 3.2). The total number of taxa record- 
ed from all five streams was 62 (30 Phycomycetes 
Ichytridiaceous fungi and water molds], 20 non- 
Ingoldian Hyphomycetes, and 12 Ingoldian Hypho- 
mycetes). The number of taxa found in a particular 
stream ranged from 12 to 34, with the lowest number 
present in Finley Run, the most acidic stream 
sampled. (Supported in part by funds provided by 
the USDA Forest Service.) 

L.D.DUNKLE. USDA/ARS, Department of Botany and Plant 
Pathology, Purdue University, W. Lafayette, IN 47907. 
Host-specific Toxins in Phytopathology. 

In many plant diseases, susceptible and resistant 
genotypes of the host species are differentially 
sensitive to toxic, secondary metabolites produced by 
pathogenic isolates of the causal fungi. Such host- 
specific toxins (HSTs) are considered determinants of 
disease, expressed as factors that regulate virulence 
or pathogenicity. Studies of their structure, site and 
mechanism of action, and involvement in pathogenesis 
have provided few clues to the biological basis for 
their synthesis. There is no cvidence that production 
of HSTs is selective for ecological function, pathogen 
evolution, or elements of saprophytic competence 
(e.g., growth rate, reproductive capacity, or 
survival). Collectively, HSTs are chemically diverse 
and structurally complex, suggesting a myriad of 
biosynthetic pathways, energy costs, and mechanisms 
regulating biosynthesis. Yet, pathogenic isolates of 
most toxin-producing species retain the ability to 
produce the HSTs when grown in the absence of 
susceptible plants or regain the ability upon passage 
through the host. For a few of the diseases involving 
HSTs, recent evidence indicates that cells of 
sensitive host genotypes contain a toxin receptor or 
binding site that is absent or altered in cells of 
insensitive isolines. According to current hypotheses, 
interaction of the toxin with this site elicits the 
expression of the biochemical and visible symptoms of 
the disease caused by fungal infection. The peptide 
toxins produced by Periconia 'clrcinata (root and crown 
rot of sorghum) and by Cochliobolus carbonurn (leaf 
spot of maize) will be discussed to evaluate the role 
of HSTs as secondary metabolites that are essential 
for pathogenicity but whose origin and biosynthetic 
basis may be independent of their role in disease. 



J.T. ELLZEY~, K.M. FOOS~, D.A. GLAWE~, M.R. TANSEY~, 
and L.L. TEWS~. bept. Biol. Sci., Univ. Tex., El 

Paso, TX 79968; 2 ~ e ~ t .  Biol., Ind. Univ. East, 

Richmond, IN 47374; 30ept. Plant Path., Univ. Ill., 

Urbana, IL 61801; 4 ~ e p t .  Biol., Ind. Univ., 

Bloomington, IN 47405; 5 ~ e p t .  Biol., Wisc. St. 

Univ., Oshkosh, WI 54911. 

Mycology test bank (exam file): final version. 

The MSA Committee on Teaching Myco1.0 y has compiled 
and edited a cell ection of mycology ?introductory, 
advanced, medical, plant pathological, lab courses, 
etc.) examination questions ,for use by MSA members. 
The purpose of this test bank is to save faculty 
time and to provide a diversity of questions 

I available, not to provide a standard for assessment purposes or to suggest what should or should not be 
included in a curriculum. To the extent that exams 

I accuratelT~reflectE6Zse content. this com~ilation 
provides an opportunity to see what mycolog~sts are 
teaching. A page of humorous questions is included. 
The final version of the test bank will be available 
at cost at the annual meeting, in paper form, on 
3.5" disks in Macintosh Wordperfect 1.0.2, and on 
5 1/4" disks in IBM PC Wordperfect 4.2; these will 
also be available by mail from M. Tansey. 

R. FOGEL. Herbarium, North University Building, 
University of Michigan, Ann Arbor, MI 48109-1057. 

Macro- and microevolution in false-truffles: 
molecular and biogeographic evidence. 

The first stage in the macroevolution of false- 
truffles probably results from mutations in the 
genes regulating stipe elongation and pi leus ex- 
pansion. The resulting morphologically intermedi- 
ate stage would seem t o  arise randomly, indepen- . 
dent of selection. This stage appears to be rela- 
tively unstable and further morphological reduc- 
tion may result from environmental selection. 
Comparisons of mitochondrial DNA have shown that 
the rate of morphological change has been much 
faster than molecular change during the evolution 
of one genus of false-truffles from its mushroom 
ancestor. 

Microevolut ion may involve range fragmenta- 
tion, shifts in preferred ectomycorrhizal hosts, 
co-evolution with ectomycorrhizal tree symbionts, 
and/or co-evolution with rodents and other spore 
dispersal vectors. 

H. ;'F~'RSTER dnd M. D. COFFEY. Department of Plant 
Pathology, University of California Riverside, 
Rjverside, CA 92521. . 
Phytophthora megasperma -' taxonomic relationships based 
on polymorphisms in mitochondria1 DNA. 

Approximately 200 isolates of P. megasperma from 
worldwide origins and from a broad range of host plants 
were investigated for their mitochnndrial DNA poly- 
niorphis~~is and a phenetic cluster analysis was performed 
A high degree' of genetic diversity was evident and the 
majority of isolates could be placed into one of ten 
distinct groups. Most of the groups do not show close 
genetic relationships with each other and it is evident 
that these isolates of Phytophthora identified as P. 
megasperma do not share a common recent ancestor. 

C ~ F .  and M.F. ALLEN. Department of  
B i o l o g i c a l  Sc i ences ,  Texas Tech U n i v e r s i t y ,  
Lubbock, TX 79409, and Department o f  
Biology,  San Diego S t a t e  U n i v e r s i t y ,  San 
Diego, CA 92182. 

The Spread  of  VA Mycor rh i za l  Fungal  Hyphae i n  
t h e  S o i l :  Inoculum Types and E x t e r n a l  Hyphal 
A r c h i t e c t u r e .  

D e t a i l e d  o b s e r v a t i o n s  were made of  t h e  growth 
dynamics of  VA mycor rh i za l  hyphae i n  r o o t  
chambers. S e v e r a l  hyphal  t y p e s  were 
c l a s s i f i e d  by whether t h e  e x t e r n a l  hyphae were 
i n f e c t i n g  a  p l a n t  r o o t  o r  growing o u t  i n t o  t h e  
s o i l  m a t r i x .  Morphologica l ly ,  i n d i v i d u a l  . 
hyphal  f i l a m e n t s  w i t h i n  a l l  a r c h i t e c t u r a l  
t y p e s  looked q u i t e  s i m i l a r ,  b u t  when 
i n t e r c o n n e c t e d  hyphal  f i l a m e n t s  were s t u d i e d  
c o l l e c t i v e l y ,  c l e a r  a r c h i t e c t u r a l  d i f f e r e n c e s  
c o u l d  b e  i d e n t i f i e d .  The pr imary  hypha l  
a r c h i t e c t u r a l  t y p e s  obse rved  were r u n n e r  
hyphae, hyphal  b r i d g e s ,  a b s o r p t i v e  hyphal  
networks,  and i n f e c t i o n  networks produced by 
s p o r e s  and r o o t s .  These s p e c i a l i z e d  
s t r u c t u r e s  a p p e a r  t o  be  l i n k e d  t o  t h e  unique  
f u n c t i o n  o f  each  hypha l  t y p e .  Only runne r  
hyphae hnd t h e  i n f e c t i o n  networks were capab le  
of  i n f e c t i n g  new r o o t s ,  w h i l e  a b s o r p t i v e  
hyphal  networks were s o l e l y  i nvo lved  i n  t h e  
a c q u i s i t i o n  o f  s o i l  r e s o u r c e s .  T h i s  h i g h  
deg ree  o f  s p e c i a l i z a t i o n  may h e l p  e x p l a i n  why 
VA mycor rh i za l  f u n g i  a r e  s o  e f f i c i e n t  i n  t h e i r  
b e n e f i c i a l  r o l e  o f  n u t r i e n t  t r a n s p o r t  t o  t h e  
h o s t  p l a n t .  



M. and T .  D .  BRUNS. Department of 
P l an t  Patholpgy,  Un ive r s i t y  of C a l i f o r n i a ,  
Berkeley, CA 94720 .  

Rapid c h a r a c t e r i z a t i o n  of ectomycorrhizae 
us ing  RFLP p a t t e r n s  of  t h e i r  PCR ampl i f ied-  
ITS .  

Ampl i f ica t ion  of t h e  i n t e r n a l  t r a n s c r i b e d  
c p a c ~ r  (TTS) us ing  polymerase chain 
r e a c t i o n  (PCR) fol lowed by r e s t r i c t i o n  
d i g e s t  with f o u r  c u t t e r  enzyme was 
performed on s i n g l e  ectomycorrhizae from 
inocu la t ed  p l a n t l e t s  a s  wel l  a s  from 
r o o t l e t s  c o l l e c t e d  from t h e  f i e l d .  This  
reg ion  i s  p a r t i c u l a r l y  u s e f u l  t o  
c h a r a c t e r i z e  ectomycorrhizae because of t h e  
high l e v e l  of  v a r i a b i l i t y  observed among 
genera and s p e c i e s  of ec tomycorrh iza l  
fung i .  This  s imple  method al lowed us  t o  
t r a c k  t h e  fungus used a s  i nocu lan t  on r o o t s  
of p l a n t l e t s  i n  greenhouse experiments .  I n  
c e r t a i n  c a s e s  we were a l s o  a b l e  t o  
c o r r e l a t e  a morphologica l ly  ec tomycorrh iza l  
type  wi th  a s p e c i f i c  molecular  p a t t e r n .  

1 When b a s i d i o c a r p s  were found c l o s e  t o  t h e  

i 
given p l a n t l e t s  o r  t r e e s ,  t h e i r  r e s t r i c t i o n  
fragment l e n g t h  polymorphism (RFLP) 
p a t t e r n s  were a l s o  ana lysed  t o  determine i f  
t h e  cor responding  f u n g i  were p re sen t  on t h e  
r o o t s  . 

fi--.GABBuL. I ? .  R . LEV1 alid I P.. IiAl'Il . Dcpar tlllCnl 
of  Biology. York Urrlvers l ty .  4700 Keele S t .  
Nortli l'ork. Ontar io .  Cnnada. M3J l P 2 .  

Identification of a  Calcium-Activated Potassiunl 
Channel i n  t h e  Plasmanlelnbrane of .?.?prolcy~~~'.a 
fcr.?.v. 

I t  is l i k e l y  tha t  t r a n s p o r t  of and r e s p e c t i v e  
i n t r a -  and e x t r a c e l l u l a r  concen t ra t ions  of i ons  
a r e  of v i t a l  importance  i n  t h e  p rocess  of t i p  
qrowtli i n  f~ lnqn l  l iy l>hnc  I ~ i t r , ~ c ~ l l ~ ~ l . ~ r  q l - .~r l ivr~ts  
o i  calciulu and procons !nay r e g u l a t e  t i p  growth- 
r e l a t e d  a c t i n  sys tems,  whi le  osmot i ca l ly  
gene ra t ed  tu rgor  p r e s s u r e ,  a  probable  component 
of t h e  d r i v i n g  f o r c e  f o r  t i p  growth, is  t h e  
r e s u l t  of m u l t i p l e  i n p u t s  p o s s i b l y  i n c l u d i n g  
membrane loca ted  i o n  c h a n n e l s .  I n  s t u d y i n g  the  
t i p  growth process  i n  Sgu-nlegnia fera.1- we a r e  
c u r r e n t l y  us ing  t h e  pa tch  clamp t echn ique  t o  
i d e n t i f y  ibn channels  i n  the  plasmamembrane of 
enzymat ica l ly  produced p r o t o p l a s t s .  S e a l  
r e s i s t a n c e s ,  working i n  t h e  c e l l - a t t a c h e d  msde. 
a r e  low, g e n e r a l l y  between 100 and 500 Hohms. 
While t h i s  imposes exper imenta l  l i m i t a t i o n s  
channe l  a c t i v i t y  can be  measured c o n s i s t e n t l y .  
A t  z e r o  p i p e t t e  p o t e n t i a l ,  two channe l s  of 2 . 2  
and 4 . 4  picoamperes a r e  r e g u l a r l y  obse rved .  
Channel a c t i v i t y  appeared t o  be i n h i b i t e d  by , 

tetrapentylammonium c h l o r i d e ,  a  potass ium 
channel  i n h i b i t o r .  The f requency of channel  
a c t i v i t y  i s  i n c r e a s e d  by t h e  a d d i t i o n  of the  
ca lc ium ionophore A23187. Taken toge the r , .  t hese  
d a t a  i n d i c a t e  t h e  e x i s t e n c e  of two calc ium 
a c t i v a t e d  potassium channe l s .  Under our 
c o n d i t i o n s ,  potass ium movement i s  inward.  I t  is  
l i k e l y  t h a t  t h e s e  channe l s  f u n c t i o n  i n  t u r g o r  
r e g u l a t i o n :  c a l c u l a t e d  channel  f l u x e s  a r e  4 0  
pmoleslcm21s, e s t i m a t e d  chanqes i n  c e l l u l a r  
! > ~ ~ . ~ ~ ; S . I I I I I I  arc about  5 IIIMIIIIII~ 

ANDREA GARGAS AND JOHN W. TAYLOR 
Department of Plant Biology, 
University of California, Berkeley, CA 94720 

Comparison of three Genes for Phylogenetic Inferences 
between Lichenized and Non-lichenized Fungi 

We are sequencing three genes for lichenized and non- 
licllc~lizcd fungi with polymcrase~chain reactio~~ (PCR) 
amplified DNA: the nuclear 18s rRNA, the nuclear 
Internal Transcribed Spacer (ITS) and the mitochondria1 
small subunit rRNA (mt SrRNA). These molecules 
evolve at different rates, and the percentage of variable 
and alignable nucleotides between different fungal groups 
varies for each gene. The molecule which is useful at the 
ordinal level may not answer questions at the generic 
level. 

Mc~nlxtrs of k>tlr Ascomycctous orders have bccn 
scqucnccd: I'czizalcs (IJeziza and Ascobolus), Leotiales 
(Leotia and Sclerotinia), Caliciales (Calicium and 
Mycocalicium), and Lecanorales (Lecanora and Lecidea). 
Based on half (800 bp) of the 18s rRNA these fungi belong 
with other Euascomycetes and not with the 
Hemiascomycetes. They do not fit in with either the 
cleistothecial or perithecial fungi for which we have 
sequence data But the 18s rRNA does not resolve the 
relationships between these orders, and further work will 
be to sequence the more variable mt SrRNA and ITS 
regions. 

- 
A, R . R .  LEW and  I.B. HEATH. Depar tment  
o f  B io logy ,  York Unive r s i t -{ ,  4 7 0 0  K e e l e  S t ,  
N o r t h  York, O n t a r i o ,  Canada,  M3J 1 P 3 .  

S t r e t c h - A c t i v a t e d  Channe l  A c t i v i t y  i n  
Sap~-oley~~~' , r  f e ~ a s .  

The p a t c h  clamp t e c h n i q u e  i s  b e i n g  u s e d  t o  s t u d y  
i o n  c h a n n e l s  i n  t h e  plasmamembrane of 
.C,.r/u-r?lrty,~',.~~~' f o ? ~ ; r s .  I I I  add i i j OII i o  two ail I ciu~l l - .  
a c t i v a t e d  p o t a s s i u m  c h a n n e l s  ( G a r r i l l ,  Lew and  
H e a t h ,  a b s t r a c t  t h i s  m e e t i n g )  we h a v e  d a t a  
i n d i c a t i n g  t h e  e x i s t e n c e  of a  s t r e t c h - a c t i v a t e d  
c h a n n e l .  S t r e t c h  was a p p l i e d  t o  t h e  membrane 
t h r o u g h  t h e  r e c o r d i n g  p i p e t t e  u s i n g  a  hand h e l d  
vacuum pump. At z e r o  p i p e t t e  p o t e n t i a l ,  
a p p l i c a t i o n  of  10 cmHg vacuum, which would 
expand  t h e  c e l l  membrane, a c t i v a t e d  a  s i n g l e  
c h a n n e l  of 1 p icoampere  r e p r e s e n t i n g  c a t i o n  
i n f l u x  o r  a n i o n  e f f l u x .  Open t i m e  of t h e  c h a n n e l  
i s  25 ms. The i o n i c  s p e c i f i c i t y  and  h y p h a l  
l o c a t i o n  of t h i s  c h a n n e l  a r e  c u r r e n t l y  u n d e r  
I V : :  r I W I I : :  Lo . I I I l l * !  

p r c sc r i cu  of s u c h  c l r anne l s  i n  t h e  h y p h a l  a p e x  may 
r e p r e s e n t  a  f e e d b a c k  mechanism i n f o r m i n g  t h e  
c y t o p l a s m  of a p i c a l  e x t e n s i b i l i t y .  S t r e t c h -  
a c t i v a t e d  c h a n n e l s  c o u l d  a l s o  be i m p l i c a t e d  i n  
t h e  e s t a b l i s h m e n t  of c a l c i u m  g r a d i e n t s  which may 
r e g u l a t e  t i p  g r o w t h - r e l a t e d  a c t i n  s y s t e m s .  



R. V. GESSNER and L. A. CASTLEBURY. Department --- 
o f  B i o l o g i c a l  Sciences, Western I l l i n o i s  Un ivers i ty ,  
Flacomb, I L  61455. 

DNA, RNA and p r o t e i n  l e v e l s  dur ing growth i n  
Dendryphiel la. 

The deuteromycetes Dendryphiel la arenar ia ard 
D. s a l i n a  are  common worldwide i n  coasta l  marine -- 
habi ta ts .  The growth condi t ions f o r  maximum 
growth and the r e l a t i o n  of DNA product ion to  
dry  weight in both  species was studied. A 
comparison o f  RNA and p r o t e i n  product ion dur ing 
growth was a lso  examined. Maximum growth was 
achieved a f t e r  7 days i n  25 ml o f  GPY b r o t h  
i n  standing 125 ml f lasks .  The optimum 
temperatures f o r  d ry  weight product ion were 
25-30 C. S i g n i f i c a n t  l i n e a r  regressisns were 
found when DNA vs. mg dry weight were p l o t t e d  
a f t e r  l oga r i t hm ica l l y  transforming the DNA data 
Cor I ) o t l ~  sl)ccl.cs. A l .  though v n c l n  t i o n  occurred, 
the amount of KNA present per mg dry  weight 

i n  D, arenar ia pa ra l l e l ed  the amount o f  p r o t e i n  
present per mg dry  weight. 

Department of Chemistry, University of lowa, lowa City. 
IA 52242. 

Novel biologically active metabolites from fungal communities. 

Studies of the chemical ecology of plants and marine organisms 
have led to the discovety of a variety of biologically active natural 
products that appear to serve as chemical defenses against 
predators or parasites. Despite these findings, analogous principles 
of chemical ecology have seldom been applied in studies of the 
chemistry of the fungi or the ecology of fungal communities. Our 
efforts indicate that such an approach can provide interesting and 
potentially useful results. For example, there are several 
ecosystems in which antagonism between species of naturally- 
competing fungi has been reported. In many cases, the mechanism 
of antagonism appears to involve the production of a chemical 
agent by one species which inhibits the growth of competitors. 
Chemical studies of antagonistic species have led us.10 isolate 
several diierent new antifungal agents responsible for inhibiion of 
competitor fungi. Members of other fungal communities produce 
important physiological resting structures (sclerotia) that are. 
exposed to fungivorous insects under natural conditions. We have 
found that sclerotia formed by certain cereal fungi contain unique 
antiinsectan metabolites, and these compounds are often present in 
concentrations that may help to protect the sclerotia from insect 
predation. In some cases, the metabolites show toxicity towards 
agriculturally important insects, as well as activity in other 
bioassays. Details of this research program will be presented, 
along with chemical structures and bioactiviiies of some of the new 
fungal metabolites encountered in these studies. 

D. 'GONZALEZ and R. VILGALYS.' Department of 
Botany, Duke University, Durham NC 27706. 

I A molecular approach to classification within the Rhizoctonia solani complex. 

~nastokosis behavior is considered to be the 
most useful grouping method For 
classification of intraspecific groups in 
the plant pathogenic fungus mizoctonia 
solani. However, evidence from morphology, 
biochemistry, pathogenicity, and physiology 
also suggest that biologically meaningful 
,subgroups are also present within some 
anastomosis groups (AG). To provide 
additional characters for systematic 
studies, we have been studying variation in 
the genes coding for nuclear ribosomal RNA 
from fifteen intraspecific .groups that are 
currently recognized in E. solani. Data 
from restriction mapping, PCR 
fingerprinting, RFLPs, and rDNA sequencing 
reveal genetic variation useful for 
systematics. The rDNA data largely support 
the AG classification concept, and also 
provide new infqrmation regarding groupings 
.among and within AG. The results of 
phylogenetic analyses and their systematic 
implications for the q. solani group will be 
discussed. 

S. C. GUPTA, T. D. LEATHERS and D. T. 
WICKLOW. USDA, ARS, National Center for 
Agricultural Research, Peoria, IL 61604, . 
Hydrolytic Enzymes Expressed hy 
Paecilomyces lilacinus During Growth on 
Sclerotia of Aspergillus.f~avus. 

Sclerotia p f  kspergillus flavus may be 
important in the annual persistence of the 
fungus in the soil. Natural turnover of 
A. flavus sclerotia in soil has been found 
to be associated with parasitism by 
Paecilomyces lilacinus. As a preliminary 
investigation of the role of degradatlve 
enzymes in mycoparasitism of A. flavus,.we 
quantitated a variety- of enzymes from P. 
lilacinus cultured in vitro on sclerotia 
of A.flavus. All strains secreted low 
levels of cellulase, chitinase, and P- 
( 1 , 3 )  -glucanase. Some, but not all, 
strains also secreted P- (1,4) -glucanase 
and a- (1,6) -glucanase ("dextranase") . All 
strains also made N-acetyl glucosarninidase, 
("chitobiase" or "exochitinase") . Much 
higher levels of proteases were found, 
specifically chymoelastase and 
chymotrypsin activities. Trypsin appears 
not to be an important product. These 
results offer initial direction for 
studies to identify determinative 
virulence and host range factors in 
mycoparasitism of A. flavus. 



-- 
NAMMON, KYLE. Arizona State University, Tempe, AZ, 
u32~ '1 -1501 .  

Fungus-herbivore interactions on Emory oak. 

Endophytic fungi are those which cause asymptomatic 
infections in plants. Some endophytic infections 
are caused by pathogenic fungi in a latent, 
quiescent stage, while other saprophytic fungi 
appear to be inactive until their host tissue is 
damaged or becomes senescent. Still other fungus 
species are mutua'listic with their host plants by 
producing chemicals toxic to herbivores. I 
investigated the relationships among endophytic 
fungi, Cameraria sp. nov. (a univoltine 

. microlepidopteran leaf miner), natural enemies of 
leaf miners, ar.d the host plant, Quercus emoryi 
(Emory oak). Endophytes first appear in Q. emoryi 
foliage during the summer monsoons, and are 
positively correlated with leaf miner distrib.ltion. 
Infection appears to be largely dependent on 
sufficient relative humidity; thus, fungus 
infestaticn in drought years is considerably lower 
(40% of leaves) than in wet years (up to 80%). 
Tncreased larval mortality is associated wit.h 
L U I I ~ J L I ~  i11Lcutation. C a ~ n e r o r i a  feeding in oak 
leaves infested with endophytes weighed 10% less at 
pupation than miners consuming fungus-free leaves. 
Pupal mortality increased 20% in leaves infected by 
endophytes. 

S. H. HANDEL and K. K. KLEIN. Department of Biological 
Sciences, Box 34, Mankato Stale Universily, Mankalo, MN 
56002-8400 
Antagonism and pallern formation in dikaryons of 
Schizophyllum commune 

Pattern formallon In Ihe dlkaryon can be described by a nodal 
basod on tilo diffusion of Iwo morphogons, an aclivalor,and a 
fasler dlffuslng Inhibitor. Models lncorporatlng such 
aclivalors and lnhibilors are referred to as reacllon diffusion 
or Turlng mechanisms. The applicalion of these models lo 
petlern formalion in the dikaryon predict the dovolopmenl o f .  
dislincl domains In Ihe mycelium separaled from each other by 
clear zones of little or no hyphal growlh. Such zones are 
readily seen in developing mycelia. 
Anlagonism between dikaryons of Schlzophyllum commune Is 
characlorizcd by a zone of conlacl bolwocn mycella In wlilch 
there Is lillle or no hyphal growlh. This anlagonlsllc response 
is present In confrontations between all wild-lype mycella, 
even mycelia derived from a single parent mycelium which are 
genetically identical. Such antagonistic responses are predicled 
from the model for pallern formation as the nalural oulconle of 
the domain slruclure of Ilie opposed mycelia. Mulants which do 
not display Ihe anlagonlstlc response have been isolated and 
they fall into two classes: type one mutants which will merge 
wilh all olher dikaryons and type two mulants whlch merge 
only wilh olher mutants. Type one mulants are associated wilh 
the phenotype thin and are capable of Interpenetrating other 
mycelia. Type two mutants are not thin in phenotype, and do 
not appectr to interpenetrate other mycelia, but do grow 
togelher wllhout an appreciable zone of anlagonlsm. We 
tenatively idenlify lhese mulanls wilh specific lesions In the 
pallern-formlng mechanism of the wlld type. Type one 
mulanls are identified as non-responders to morphogbn, and 
\ypo Iwo mutants are identilled as non-producerslsecretors ol 
morphogen. 

F.A. IIARRINGTON. L .  II. U a i l e y  1loulor.ic1111, 
C o r n e l l  U t ~ i v e r s i t y ,  I thaca,  Ir'Y lri953. 

k c l  z d i s t i c  ana lys is  o f  Sarcoscjfpha ( I 'ezizalcs, 
Sarcoscyphaceae). 

Sarchoscyl~ha (Fr. ) Houdi e r  i s  a cosmopo 1 i t a n  
genus o f  seven species of Discor~~ycetes,  e a s i l y  
recognized by the i r .  c o n ~ p i c t l o ~ s  s c a r l e t  cups. 
Recent taxonomic a~onoyraphs o f  Sarcoscypha 
revea led  t h a t  i n  bi:l!) Nor th  Amnric.? and Europe, 
t h e r e  iiYe t h r e e  co l~pi lo log ica ' l  ) y  t i . i s t i nc t  species 
previorrs1.y confused as S. coccinca. P, c l a d i s t i c  
ann'l:/sis o f  Sarcoscypha was undertaken t o  
e x ~ l l i i n e  phy l  ogl:?neti~:. i'o: a t  ionsh ips  anlong a1 1 
species i n  t h e  genus. Char tc te rs  were obtai1;eS 
from s t u d i e s  o f  ascocarp and ascospore 
morphology and c u l t u r a l  c h a r a c t e r i s t i c s .  - 

P r e l i m i a r y  analyses, us ing  Pythia cupressina 
(Batsch: Fr.) Fuckel as an outgroup, showed t h e  
American S.  occidental i s  as t h e  basal species 
w i t h i n  t h e  genus. I n  most o f  t h e  cladograms, S. 
coccinea and S. nlacronesica appeared as s i s t e r -  
species, b u t  i n  some t rees,  s. coccinea and s .  
austr iaca appeared as s i s te r -spec ies .  

L.K. HAWKINS. Department of ~iology, 
University of New Mexico, Albuquerque, 
NM 87131. 

The mold community associated with the 
banner-tailed kangaroo rat. 

The banner-tailed kangaroo rat, 
Uipodomys s~ectabilis, is a large, 
granivorous rodent of the arid 
grasslands of the southwestern united 
States and northern ~exico. Many species 
of molds inhabit the seed caches made by 
the rodents. Molds were sampled from 
cheekpouches and feet of all kangaroo 
rats captured during a three year live- 
trapping study in central New ~exico. 
Numbers of mold species and colonies 
showed strong temporal variation, 
apparently in response to changing 
abiotic conditions. Relative abundances 
of molds recovered from the two types of 
samples fluctuated synchronously. 
Overall species similarity of the 
communities was high, but some molds 
were more common in one type of sample 
than in the other type. These 
differences may reflect active 
management of seed caches and molds by 
the kangaroo rats or differences in 
capabilities of certain,molds.to reach 
high densities in the seed caches. 
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D. L. HAUKSWORTH. In ternat iona l  Mycological Ins t i tu te ,  Ferry Lane, 
Kew, Surrey TW 3AF. United Kingdom. 

' 
L i s t s  of names i n  current use:, c r i t e r i a  f o r  inclusion, preparation, 
and revision. 

The c r i t e r i a  proposed fo r  inc lus ion of names on the L i s t s  of Nmes 
i n  Current Use (NCU1s) nou being developed, and f o r  uhich spec ia l ly  
protected nomenclatural status i s  t o  be sought from subsequent 
Internat ional Botanical Congresses, w i l l  be outlined. The NCU L is ts  , 

are a nomenclatural device t o  reduce name changes due t o  the 
p r i o r i t y  r u l e  and t o  a Lesser extent misapplications o f  types; 
a l te rnat ive  taxonanies w i l l  therefore be accomnodated. The L i s t s  
themselves are being developed from provisional dra f ts  made widely 
avoi lnble by the ln ternat iona l  Association f o r  Plant Taxonomy a t  no 
cost t o  in tc rcs tcd botanists and mycologists, and corrections and 
additions conforming t o  the c r i t e r i a  are welcomed. Generic name 
l i s t s  f o r  a l l  groups covered by the Internat ional Code of Botanical 

'Nomenclature are scheduled t o  be presented t o  the Internat ional 
Botanical Congress i n  Tokyo i n  1993; a L is t  of  Limean species 
names with t yp i f i ca t i ons  i s  a lso  t o  be presented, and one on 
vascular plant fami ly  names. I t  i s  envisaged that species name 
l i s t s  w i l l  proceed by family o r  order, and a t  least three famil ies 
may,be ready f o r  f o r m l  consideration i n  1W3. 

However, a f u l l  species rank L i s t  f o r  fungi i s  not expected t o  be i n  
a condit ion t o  present f o r  pro tec t ion u n t i l  the 1999 Congress. 
Mechanism f ~ r  rev is ion o f  the L i s t s  are under revieu, and current 
suggestions wi 11 be explained. These Lists,  provided they have the 
qua l i t y  input required from a l l  those wi th  spec ia l is t  knowledge 
throughout the world, w i l l  be a major cont r ibu t ion t o  science as 
well as t o  nomenclatural s tab i l i t y ;  they u i l l  be world checklists. 
A l l  mycologists are (1) warmly i nv i t ed  t o  col laborate i n  rea l iz ing 
t h i s  goal; and (2) encouraged t o  re f ra i n  f r an  making changes i n  
wel l -establ ished names merely on p r i o r i t y  grounds uh i l e  t h i s  
i n i t i a t i v e  i s  i n  t ra in .  

< 

- 
I. BRENT KEATH and SHENG YUAN. Biology Department, 
York University, North York, Ontario, Canada, M3J 1P: 

' 

Observations 'on the use of fluorescent probes for 
studying the distribution of membranes and membrane- 
associated ca2+ in tip growing hyphae of SaproZegnia 
ferax . 

I. BRENT KEATH. Biology ~e~artment, York University, 
Toronto, Ontario, Canada., M3J 1P3 

The roles of cytoskeletaL elements in hyphal growth 
in SaproZegnia ferax. 

Tip growth is a phenomenon whichinvolves many finely 
coordinated activities occurring simultaneously in a 
very limited cellular zone. .- These include directed 
movements of diverse organelles, tip morphogenesis 
and bulk movement of cytoplasm through the hypha. 
It has traditionally been accepted that tip growth 
involves a simple,balance between turgour .pressure 
and the regulation of cell wall extensibility. 
However, recent experiments on the oomycete, 
SaproZegnia ferax, indicate that an actin network 
permeates the cytoplasm ,and its mechanical properties 
and linkages; probably modulated by ca2+, play a 
pivotal role in both tip morphogenesis andcytoplasmic 
movements. Evidence for these.ideas comes from in' 
vivo observations of actin organization, informative 
artifactual changes induced by fixations, actin- 
selective microbeam surgery and a diversity of other 
experiments which will be reviewed. In contrast, 
microtubules appear to play a role in the movements 
of some organelles, probably byinteracting with the 
actin cytoskelet'on, and help increase the tensile 
strength of the cytoplasm. These concepts, together 
with data discussed in more detail in the abstracts 
of Kaminskyj & Heath, and Carrill, Lew & Heath, will 
be developed into an:integrated model of hyphal tip 
growth. 

1 

Revealing the distribution of membrane-associated 
~a2+ in tip growing hyphae can potentially identify 
ca2+ gradients and sites of ca2+ sequestration which 
may be important in understanding the possible role 
of ca2+ in regulating the tip growth process. The 
fluorescent dye, chlortetracycline ( CTC) is widely 
used for this purpose, with lipophilic flurochromes 
used to control for variations in total membrane 
distribution. We have used diverse membrane probes, 
as well as CTC, and show that all with molec,il~r 
weights below about 1,000 Daltons function well as 
vital stains permitting normal tip growth rates. 
CTC shows the familiar tip-high gradient of staining 
which is dominantly due to mitochondria, suggestin 
that in these hyphae mitochondria are the major Ca5+ 
sinks. Surprisingly, the aggregation of wall vesicle 
in the extreme hyphal tip did not stain with CTC. 
A number of little known possible explanations for 
this result will be discussed. The most notable 
feature of the lipophilic results was the marked 
contrast in staining patterns found with different 
stains. None appear to be reliable indicators of 
total membrane in these hyphae. Again, all but Nile 
Red failed to stain the apical accumulation of wall 
vesicles. Our results show, for the first time, the 
patterns of membrane-associated ca2+ i? tips shown 
LO be undergoing normal growth and demonstrate the 
inadequacies of commonlv used membrane stains. 

David S. Hibbett. Department of Botany Duke University, 
Durham, Nonh Carolina 27706 

Phylogenetic relationships of Lentinus Fr.: an analysis of 
molecular and morphological characters. 

Lentinus is a genus of agaricoid wooddecay fungi that shares 
morphological characters with both the Tricholomataceae and 
Polyporaceae. Morphological and anatomical characters as well 
as ribosomal RNA sequence data have been cladistically 
analyzed in an effort to elucidate the evolutionary relationships 
of Lentinus. Sequence data from the 5' half of the 25s rRNA 
subunit and the internal transcribed spacer 2 have been obtained 
from cloned, enzymatically amplified rDNAs. Over 30 species 
in Lentinus sensu Pegler, the Tricholomataceae, and the 
Polyporaceae have been examined. Thanetephoxus cucumeris 
(Tulasnellales) was used for rooting purposes in analyses of 
moiecular data only. Results from some taxa are still being 
analyzed. Preliminary results based on 14 isolates in I 1  species 
indicate that: 1) Lentinus is closely related to the Polyporaceae. 
2) Lentinus sensu Pegler is diphyletic. 3) The transfer of the 
shiitake fungus as Lentinula edodes is justified. 4) The 
intergenic transcribed spacer region 2 evolves too rapidly for 
phylogenetic analyses at the genus level. 5) The transition from 
pores to gills has occurred at least twice during the evolution of 
Lentinus. The phylogenetic significance of such characters as 
wood-decay type, hyphal pegs, hymenophore gross 
morphology, and the mitic system will be discussed. 



Terrv W. Hill. Department of Biology, Rhodes College, 
Memphis, TN 38112. 
Multiple forms of cellulases secreted by Achlva 
ambisexuali~. 

Growing mycelia of Achlva ambisexualis secrete low 
levels of endocellulase (EC 3.2.1.4) into their medium. 
The enzyme has been hypothesized to play a role in 
hyphal development, possibly in restructuring of 
mature cell walls during branch initiatipn. Multiple 
peaks of activity against carboxymethyl cellulose 
(viscometric assay) can be demonstrated when growth 
media are concentrated on microporous membranes 
p d  chromatographed on Sephadex G-150. Two forms 
'are always present: El has an apparent molecular 
weight of about 250 kD, and E2 has an apparent weight 
of about 87 kD. In some samples, a third peak with a 
weight of about 25 kD has been seen. Based on binding 
affinities to ion exchange resins at different pH's, the 
pI values of E l  and E2 lie between 4.5 and 5.0 and 
between 5.0 and 5.5, respectively. The two forms can 
be separated effectively using S-Sepharose in 0.01 M 
NaOH-CiLrute bufler, pH 5.0, followed by n gradient of 
NaCl in buffer. 

H. C. HOCH. Department of Plant Pathology 
Cornell University, New York State Agricultural 
Experiment Station, Geneva, New York 14456 

Appressorium formation in Uromyces: morphological 
events. 

Urediospore germlings of rust fungi grow on the host 
leaf surface toward stomata, where upon recognition 
of these sites they cease growth and develop the 
first in a series of specialized infection 
structures termed, appressoria. Following 
appressorium formation, the fungus develops a series 
of additional specialized infection structures 
(e.g., penetration peg, vesicle, infection hypha, 
haustorial mother cell, haustorium) within the host 
leaf. The development of the appressorium, however, 
is perhaps the most important stage in the process 
of fungal ingress into the host. In rust fungi, it 
must be positioned precisely over the stomatal 
aperture otherwise all subsequent infection 
structures will be without effect. Uromyces 
app,pcndlculntus recognizes stomata as the incipient 
sites to develop appressoria by the topographical 
characteristics of the stomatal guard cell lips. 
Similar, mimicking topographies microfabricated into 
smooth silicon surfaces have been used to define 
more precisely the topographical feature(s) that 
trigger appressorium formation. Appressorium 
formation is accompanied by a cessation of polarized 
germling apical growth, and very early changes in 
the distribution of the microtubule and F-actin 
microfilament cytoskeletons as well as in the 
position of the apical vesicles. Subsequently, the 
germling apex enlarges to accommodate all of the 
cell's cytoplasm. Mitotic nuclear division ensues 
and a septum is formed to delineate the 
cytoplasmically- emptied germ tube from the 
appressorium. 

John S. HOPPLE, JR. Department of Botany, Duke 
University, Durham, NC 27706. 
A species concept in the genus Coprinus 
section Lanatuli : integration of 
evidence from molecular, morphological, 
and intersterility studies. 

Previous species concepts in Coprinus have 
focused primarily on morphology and/or 
intersterility. Molecular data and the 
application of parsimony methods are seen to 
add valuable insight into species recognition 
and delimitation. Dikaryons from the section 
Lanatuli sensu Kuhner and Romagnesi were 
assembled from diverse geographic regions. 
Parental isolates were studied using 
compatibility analysis to determine mating 
types. Four mating type testers from each 
parental isolate were then crossed in all 
combinations to determine intersterility 
groupings. Approximately 600 base pairs of 
nuclear DNA coding for the large ribosomal 
subunit was sequenced for each original 
dikaryon. Both conserved and divergent domains 
were explored. Morphological characters of 
traditional taxonomic significance were 
studied including features of gross 
morphology, characteristics of the veil, and 
basidial, cystidial and spore measures. Eight 
putative species were found using 
intersterility as a criterion. Several 
"species" were represented by only one 
isolate. A species concept incorporating all 
three classes of data was conceptualized based 
on a phylogeny from morphological and 
molecular evidence with biological species 
groupings superimposed upon it. 

JOHN S. HOPPLE, JR. Department of Botany, Duke 
University, Durham, NC 27706. 
Phylogenetic relationships in the genus 
Coprinus based on morphological and 
molecular evidence. 

Phylogenetic relationships of select taxa 
within the genus Coprinus were investigated 
using molecular and morphological characters. 
C.atrarnentarius, C. cinereus, C. comatus, 
C. curtus, C.micaceus, C.pa toullardii, and 
C.plicatilis were selected to represent seven 
of the eight sections of the genus recognized 
by Kuhner and Romagnesi. Potential outgroups 
were selected from the Coprinaceae, 
Bolbitiaceae, and Strophariaceae. Nuclear DNA 
coding for the large ribosomal subunit and 
ITS2 was amplified using PCR. A restriction 
map was determined using ten four-base 
restriction enzymes and Southern blotting. 
Sequence data from divergent and conserved 
regions of the above gene was also generated. 
Character analysis of traditionally 
significant taxonomic structures elucidated 
eleven potentially informative morphological 
characters. Evolutionary relationships were 
determined by parsimony analysis. Significance 
of characters within and between different 
data sets will be discussed with particular 
reference to the molecular data. Results 
indicate Psathyrella as the sister group to 
Coprinus. Two secotioid taxa, Montagnea 
arenaria and Podaxis pistillaris are placed 
close to Coprinus as indicated by molecular 
data. Incorporation of multiple data sets is 
seen as offering increased resolution in the 
reconstruction of phylogenies. A 



R . J .  HOWARD, T.M. BOURETT, M.A. FERRARI and 
M.A. Picollelli. The DuPont Company, P. 0. 
nox 00402, Wilmington, DE 19880-0402. 
Modifications of hyphal tip growth 
during infection structure formation in 
Magnaporthe grisea. 

We recognize germ tubes and somatic hyphae as 
2 distinct cell types. Germ tubes form 
appressoria on certain substrata while 
somatic hyphae do not. The arrangement of 
the apical vesicle cluster and the' way that 
each cell type associates with the substratum 
are remarkably different. These differences 
seem to reflect a basic difference in func- 
tion. On the other hand, sectioned walls of 
both germ tubes and somatic hyphae exhibit an 
apical region devoid of an affinity for wheat 
germ agglutinin-gold complexes, but the 
placement of this specialized wall region is 
characteristic in either case. This special 
region persists during appressorium forma- 
tion, giving rise to the host-pathogen icter- 
face where penetration will occur. Numerous, 
unknown 16 nm diameter tubular elements, 
possibly cytoskeletal, are present in cyto- 
plasm of germ tubes, young appressoria and 
somatic hyphae. An unknown fibrillar wall 
component, 12.5 nm in diameter, is present in. 
pore wall overlay and the penetration peg. 
Immunocytochemical evidence indicates that 
fungal actin apparently plays a significant 
role during penetration, which is achieved 
using turgor pressures of unprecedented size. 

S.S.T. HUA. Western Regional Research Center, ARS- 
USDA, Albany, CA 94710 

In vitro formation of arbuscular-like branched hyphae of 
vesicular-arbuscular mycorrhizal (VAM) fungus: 
potential for axenic cultivation. 

The beneficial effects of the VAM fungus to sustainable 
agriculture have been investigated by many laboratories. 
The inability to culture the fungus in artificial media 
presents a serious barrier in both basic and applied 
research. In recent years, Ri-transformed carrot root 
organ culture has been used to cultivate the species, 
Gigas~ora magarita. Clean hyphal network and external 
vesicles are produced in agar or gellan gum. Ri- 
transformed carrot plantlets are also regenerated by 
tissue culture techniques. When these plantlets are 
placed onto hyphal network, arbuscular-like structures 
are initiated to form along the hyphae. It has been 
suggested that the arbuscular structures capable of 
growth and assimilation might be the necessary 
morphology for axenic cultivarion of VAM fungi. The 
discovery opens up the opportunity to test the hypothesis 
and to design new experimental approaches toward 
axenic cultivation of VAM fungus. 

S.S.T. HUA. Western Regional Research Center, ARS- 
USDA, Albany, CA 94710 

Quercetin affects the development of vesicular- 
arboscular riiycorrhizal fungi 

Biochemical and molecular events of the symbiosis 
between nitrogen fixing rhizobia and the roots of legume 
plants, the most understood system in details, is highly 
instructive and relevant to the symbiosis between 
mycorrhizal fungi and host roots. In nitrogen fixation, 
expression of bacterial nod genes essential to the initial 
step in the nodulation processes is induced by root 
exudate. The active compounds in the exudates have 
been identified to be flavonoids or isoflavonoids. To 
test the hypothesis that flavonoids may be signal 
molecules in the early interactions between the fungi and 
the host plants, the effect of these bioactive chemicals on 
spore germination and rate of hyyh~e growths were 
investigated by several laboratories. In this study, 
quercetin was found to stimulate germination, hyphal 
elongation and branching of Gieasmra maearita and 
Glomus intraradices. The mechanism of quercetin as a 
signal to induce VAM fungal development in the early 
stages of the symbiosis and the use of quercetin to 
enhance host plant colonization will be discussed. 

S.M. HUHNDORF. THE NEW YORK BOTANICAL 
GARDEN, BRONX, NY 10458. 

The systematics of Leptosphaeria species 
found on the Rosaceae. 

This work reassesses the taxonomic position 
of species of Leptosphaeria described from 
plants in the family Rosaceae. In doing so, 
a narrow concept of the genus based on its 
type species is substantiated and strength- 
ened. The characteristics of supe'rficial 
ascocarps with scleroplectenchymatous wall 
cells and ascospores which are fusiform, 
3-to-multiseptate remain important in 
delimiting the genus. Anamorphs were not 
considered because only type or herbarium 
specimens were studied. A survey of 28 
species of Leptosphaeria described from 
Rosaceous hosts reveals that most of these 
species do not possess the diagnostic 
characteristics of the genus. Instead, they 
are distributed among 12 genera, 20 species 
and 1 variety in the Ascomycota. The 
species are redescribed and illustrated. 
One new name is proposed for a species of 
Leptosphaeria. To accommodate the species 
excluded from Leptosphaeria, 9 new 
combinations are proposed. Five species on 
Rosaceous hosts are accepted in 
Leptosphaeria: L. doliolum, dryadophila, 
L. praetermissa,~ umbrosa, and L, - 
cercocarpi. 



I MARTIN J. HUSS, Department of Botany, University of 
Kansas, Lawrence, KS 66045-2106. I 
Population structure of the puffball, Lycoperdon 
pyriforme, using somatic incompatibility studies and 
isozyme analysis. 

Cultures of the puffball, Lycoperdon yriforme Schaeff.: 
Pers., were grown using immature g f ebal tissue from 
fresh sporocarps. Data from somatic incompatibility 
interactions and isozyme analysis were compared in 
order to identify genetically distinct individuals within 
and between populations from Kansas and Missouri. 

Numerous sporocarps are often roduced on decaying log: B by this fungus. A survey of ran omly selected sporocarps 
from a number of logs, from which subse uent tissue 
cultures were made, revealed that all iso 7 ates collected 
from the same log were genetically identical. In contrast 
to some other wood-inhLbiting baiidiomycetes, i t  appears 
that clusters of fruiting bodies in this species are the 
products of a single genotype growing Elonally within the 
wood. Nearby logs colonized by the same species almost 
always contained different enotypes suggesting that f clones, though very success ul a t  colonizing a specific 
substrate, are highly localized within populations. 

S. JAYARAMAN, RAY B. BENNETT and M. GUNASEKARAN. 
Department of Biology, Fisk University, Nashville, TN 
37208. 

Influence of nutritional factors on the production of some 
hydrolytic enzymes in an actinomycete Nocardia 
asteroids. 

The growth and the production of a -amylase, esterase 
and peroxidase as influenced by the type of media, 
sources of carbon, nitrogen and C:N ratio were monitored 
in Nocar@ steroides at 37 C. Among the carbon 
sources used (dextrose, fructose, sucrose, maltose, 
starch and citrate) the growth and a -amylase activity 
were found to be maximal in fructose supplemented 
medium. However, starch and the disaccharides induced a 
higher esterase activity compared to the 
monosaccharides. A similar pattern was observed in the 
peroxidase activity, although the effect of nitrogen 
sources (nitrate, nitrite, ammonium, hydroxylamine, 
glutamate and casein) was different in all the three 
enzy mes. 

JIN Tianru, HINTZ, W.E.A., ANDERSON J. B., 
and HORGEN. Paul, Centre for Plant 
Biotechnology, Department of Botany, Erindale 
College, University of Toronto, Mississauga, 
Ontario, CANADA L5L 1C6. 

Localization and characterization of the 
Larger Inverted Repeat in the mitochondria1 
genome of the cultivated mushroom Aaaricus 

The mitochondria1 chromosome (mt DNA) of 
Agaricus bisporus strain Ag50 is a 136 kilo- 
base-pair (kbp) circular molecule., Our . 
previous study indicated that there was a 
pair of inverted repeated sequences located 
on two large Bam HI fragments. These 
fragments, B1 and 82 are 18 kbp and 16 kbp in 
length respectively (Hintz et all Curr. 
Genet. 14: 43-49, 1988). The 18 kbp B1 
fragment was physically mapped with 8 
restriction endonucleases. The fragment was 
digested into 6 small pieces and ligated 
into pUC 19. When these subcloned fragments 
were used to hybridize the Bam HI, Eco RI and 
Pvu I1 fragments of Ag50 mt DNA, the data 
suggested that the intra-molecular homologous 
recombination occured between the repeated 
regions, generating orientational isomers of 
the mt genome. The large Bam HI fragments in ' .  
the Ag50 mt genome were cloned into lambda . 
phage EMBL 3 arm and subcloned into pUC 19. 
Four large Bam HI fragments were obtained, 
confirming the existence of the orientational 
isomers. By comparing the physical maps of 
these fragments, the size and the location of 
the inverted repeat was determined. 

T and S .  L. STEPHENSON. Centre 
of Advanced Study in Botany, University of Madras, 
:Madras 600 025, India and Department of Biology, 
Fairmont State College, Fairmont, WV 26554. 

A comparative biogeographical study of Myxomycetes in 
eastern North America and India. 

< 

Although species lists for particular localities have 
been compiled by numerous workers, relatively few 
biogeographical studies of Myxomycetes have been 
carried out. In the present study, the data repre- 
sented by a total of 3741 collections made during the 
period of 1954-90 from two study areas in eastern 
North America (the Mountain Lake area of southwestern 
Virginia and the Cheat Mountain area in central West 
Virginia) and two different geographical regions 
(northwestern and southern) of India were analyzed to 
obtain information on thc biogeographical relacion- 
ships and patternsof occurrence of these organisms. 
The climate of southern India is tropical or sub- 
tropical, whereas both eastern North America and 
northwestern India have a temperate climate. Based 
on coefficient of community indices calculated for 
all possible combinations of the four different data . 
sets, southern India had the lowest overall similari- 
ty (mean index = 0.321) to the other areas. Members 
of the Physarales made up a much greater proportion 
(63%) of the collections from southern India than 
elsewhere, whereas members of the Liceales were con- 
spicuously underrepresented when compared to the 
other areas. The majority of'collections (>63%) from 
southern India occurred on leaf litter and other 
types of plant debris, whereas >80% of all collec- 
tions from eastern North America and northwestern 
India were made from woody substrates. 
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S L U . w .  and 1 .I.. LIEATLI. Depc Ulol, Pork Univ, 
1700 Keele St North York, Ontario, Canada, H3J 1P3. 

Effects of fixatives on hyphal characteristics in 
Szp-olegn;*nia fe1:r.v : roles for different components of 
the cytoskeleton 

In ordcr to assess possible artefacts induced by 
aldehyde fixatior. (CF) in many immunocytochemistry ' 
protocols, we measured CF-induced changes in the . 
distribution of nuclei and vesioles, and in hyphal 
diameter, relative to living or freeze-substituted 
tips. 

CP causes both nuclei and vesicles to move back from 
the apex, but details of these movements suggest that 
nucleus and vesicle positions are governed by different 
cytoskeletal systems. The addition of protease 
inhibitors, ng2* and EGTA to the fixative solution 
increased organelle displacement, suggesting that these 
mechanisms are protein based. llyphal diamoter :,as 
reduced by sonle fixatives, but in patterns which did 
not correlate with nucleus or vesicle displacements. 
Cortloal nnlin partorns were not altered by CF 
treacmencs which produced significant changes in other 
oharnctcristics, suggesting that these arrays do not 
play a direct role in CF-induced organelle movcments. 

In contrast to CF, treatments affecting turgor: near 
iso-osmotic growth medium or detergent, did not alter 
hyphal diameter. This suggests that hyphal diameter is 
not generated by turgor alone but is due to a third, 
independent, cytcskeletal system. 

Average growth rate of hyphae in near iso-osmotic 
medlum was not different from the control. Growch rate 
war highly variable between hyphae, and was variable in 
tzps over 5-10 min periods; direct measurement of 
turgor in .4i:hlysi (Honey 1990 ~ x p l  M Y O O ~  14:416) over 
sinllsr time periods showed constant pressure. This 
suggests that tip extension may not be entirely 
dependent on hyphal turgor. If so, these data support 
an alternate, amoeboid mechanism for tip growth (Heath, 
1990. Inti Rev. ~ y t o l .  123:95).. 

H. W. KELLER AND K. D. WHITNEY. Department of 
Microbiology and Immunology, Texas College of 
Osteopathic Medicine, Fort Worth, TX 76107- 
2618 and Department of Life Sciences, Eastern 
New Mexico University, Portales, NM 88130. 

Mycological Society of America Myxomycete 
Workshop , 
An all-day workshop devoted to the Myxomycetes. 
(true slime molds) will be held August 4, 1991 
at Southwest Texas State University at San 
Marcos. Topics discussed will include life 
cycle, general morphology, terminology, 
collection and care of specimens, moist 
chamber culture and laboratory techniques. 
The objectives of this workshop will be 1) to 
master the use of taxonomic keys and 
illustrations to identify myxomycete genera; 
2) to.familiarize participants with the 
myxomycete literature, films and methodology 
used in myxomycete systematics and research; 
3) to highlight the use of myxomycetes in 
classroom teaching. Participants are 
encouraged to bring myxomycete specimens for 
identification and bark samples from living 
trees to prepare moist chamber cultures. 

- ..- 

H. W. KERRIGAN. Cenire for Plant Biotechnology, and 
Department of Botany, Erindale College, University of 
Toronto, Mississauga, Ontario, Canada L5L 1C6 . 

Evidence of speciatior! processes in higher fungi 

Although the Consequences of fungal speciation air; 
evident, evidence that might clarify the processes involved 
is scant. Sele~tively neutral markers, such as nucleotid~ 
sequences from non-coding regions of DNA, are popular 
bases for reconstructions of phylogenies at or near the 
species level. Neutral polymorphisms can inform us about 
the topology of lineage divergence and, ideally, abotit its 
chronology as well; however they reflect primarily the 
process of genetic drift in isolation (be it geographical Or 
reproductive). Natural selection also drives evolution and, 
presumably, instances of speciation. TO understand 
related processes, such as the controversial 
'reinforcement' of speciation through selection for 
reproductive isolating mechanisms, information on the 
fitness of different genotypes, including those of hybrids, is 
required. When interpopulational hybrids have lower 
average fitness than do non-hybrids, selection will tend to 
favor pre-mating reproductive isolating mechanisms. The 
discovery of hybrid unfitness should prompt inquiry into 
both the nature of the fitness deficit and its possible 
evolutionary consequences. In this talk I will review the 
general model of reinforcement, consider examples from 
higher fungi in which hybrid unfitness might be predicted, 
and, finally, consider a scenario by which amphithallic . 

species might arise from heterothallic lineages. 

- 
.- - . - . - .. - - . .. .- . 

. . -~ .. 

R. W. KERRIGAN, P. A. HORGEN, AND .!. B. ANDERSON. 
Centre for Plant Biotechnology, and Department of Botany, 
Erindale College, University of Toronto, Mississauga, 
Ontario, Canada L5L 1 C6 

Meiosis and genetic linkage in Agaricus bisporus, a 
secondarily homothallic basidiomycete 

The transmission of genetic markers (isozymes, RFLPs. 
and random primer PCR amplification products, or 
'RAPDs') from a parental A. bisporus heterokaryon of 
synthetic origin to a set of 51 postmeiotic homokaryons 
was studied. At present 60 markers have been scored; 
most are associated with several well-characterized 
linkage groups, while a few, which may be unstable or 
artifactual, have thus far exhibited no linkage. Some 
markers segregated in Mendelian ratios, while others in 
several linkage groups showed significant departures from 
expectation, and the underrepresented genotypes tended, 
to have reduced vigor. The observed frequency of 
crossing over was rather low, ca. 0.088 per chromosome 
(in an early analysis using 33 markers). Preliminary 
analysis of linkage indicates that the parental 
heterokaryon may be heterozygous for a number of 
translocations. 



J.W. KIMBRG:.GH and CHI-GUAKG WU. Plant Pathology 
Deoartment, University of Florida, Gainesville, FL 
32611. 

Structure and Function of the Epispore wall layer in 
spore Ontogeny of members of Pezizales. 

During the process of spore ontogeny in cup-fungi, a 
number of wall layers are deposited between spore 
delimiting membranes. At the ultrastructural level, 
an electron translucent primary wall appears first, 
followed by a thin banded epispore layer, and finally 
a secondary wall layer of varying thickness and com- 
position, depending on the taxon. 

While the epispore layer is thin and relatively in- 
,6onspicuous in many groups, we have evidence from our 
study of more than 50 genera of Pezizales/Tuberales 
that the epispore layer plays a vital role in asco- 
spore development, and is consistent throughout the 

J .  KOHLMEYER and B. VOLKMANN-KOHLMEYER.  I n s t i t u t e  of 
Marine Sciences,  Universi ty  of North Carol ina a t  
Chapel H i l l ,  Morehead Ci ty ,  NC 28557. 

Ascomycetes on c o r a l s  and o t h e r  calcareous marine 
s u b s t r a t e s .  

Large amounts of CaC03 occur i n  sediments and 
beaches of  t h e  oceans. The development of higher  
fungi on o r  i n  submerged carbonaceous s u b s t r a t e s  i s  
no t  widely recognized. Of 23 known s p e c i e s ,  1 3  have 
been during the last  decade. the 
fungi t h a t  grow on t h e  s u r f a c e  of t h e  s u b s t r a t e  a r e  
f i v e  Koral ionastes  spp. and Lulworthia c a l c i c o l a ,  
a l l  a t t ached  with sub icu la  t o  cora l  s l a b s .  Koralio- 
n a s t e s  spp. a r e  always assoc ia ted  with crustaceous 
sponges and possibly with b a c t e r i a .  Other ascomy- 
c e t e s  developing s u p e r f i c i a l l y  on c a l c i f i e d  sub- 
s t a n c e s ,  e.g. s h e l l  f ragments ,  shipworm t u b e s ,  f o r a -  
min i fe ra  o r  c rus tose  a l g a e ,  belong t o  Arenariom c e s ,  

two groups. 

The epispore layer develops as the outer spore de- 
limiting membrane expands outward to form a perispor- 
,ie sac. Electron dense fibrils or granules appear 
nirhin the sac, condense, and are deposited onto the 
primary wall as radiating spine-like fibrils. As 
additional secondary wall material forms within the 
perisporic sac, it polymerizes into periclinal bands 
within the epispore layer. The epispore layer is the 
layer onto which the remaining secondary wall layer 
is deposited, it provides structural integrity to the 
spore, and influences fixation and embedding proper- 
ties of spores of most taxa. 

Chadefaudia, Corol lospora,  Halosphaeria ,  ----$I- and Lln r a .  
Fungi growing immersed i n  t h e  s u b s t r a t e  a r e ,  e . g .  
Arenariom ces parvu lus ,  4. t r i f u r c a t u s ,  A. t r i s e p -  

c r a s a  . t h m d  Halosphaeria 
f i a . ~ o ~ c o m a t a  of t h e s e  can be found 
i n s i d e  foraminiferan t e s t s  on t r o p i c a l  beaches, and 
empty shipworm tubes a r e  sof tened  by members of 
Cirrenal  i a ,  Halos h a e r i a ,  Humicola and Periconi  a .  
Ascomata of two Lu worthia  s p e c i e s  a r e  found embedded + 
in  rock-l i  ke cora l1  i n e  algae.  The immersed ascomy- 
c e t e s  probably u t i l i z e  t h e  o rgan ic  mat r ix  of t h e  
s h e l l s  o r  tubes ,  whereas t h e  CaC03 c r y s t a l s  are  d i s -  
solved only by a few l ichen ized  s p e c i e s ,  e .g .  Artho- 
y ren ia  halodytes  and Halographis run ica ,  t h a t  a r e  

e n d o l i t h i c  i n  s h e l l s  of mollusks and o t h e r  animals .  
Both 1 i v e  in  a s s o c i a t i o n  with cyanobacter ia .  

J. D. LAb.%EY. Department of Biology, George Mason 
GLEN R .  KLASSEN, GEORG HAUSNER, and ABBES BELKHIRI. 
Departments of Microbiology and Botany, University of 
Manitoba, Winnipeg, Manitoba, Canada R3T 2N2. 
SEQUENCES of the small subunit ribosomal DNAs of two 
Hyphochytriomycetes and implications for their 
evolution. 

The small subunit ribosomal RNA genes from 
Rhizidiomyces apophysarus and Hyphochyrrium 
cnte~~oidcs were nmplified by PCR and the double- 
stranded products sequenced directly without 
generation of single strands. The sequences were 
aligned with each other and with published sequences 
of chytrids, oomycetes, and chromist algae. The 
calculation of structural distances reveals that the 
.h~~hOch~trids are very each 
closely and equally to Oomycetes and chrOmist 
algae (structural distance -0.100) and more distantly 
related to chytrids (-0.170). These results support 
proposals by Bartnicki-Garcia (1970), Dick (1976), 
Barr (1983), and Cavalier-Smith (1986), that the 
h~phoch~trids d-~ould be placed with the chromists and 
'not with the eumYcOta, as proposed We have 
also found that the intergenic region of the 
ribosomal DNA repeat unit in R. apophysatus is 
composed of subrepeats similar to those we reported 
for Pyrhium ultimum, an oomycete with a form of gene 
organization not yet reported in eumYcota, but COmmon 
in plants. During the course of sequencing. several 
microheterogeneities in template DNA were observed. 

University, Fairfax, VA 22030. 

The Ecological Role of Lichen Metabolites. 

Lichen secondary metabolites have attracted attention 
of investigators for over 100 years. Most of these 
compounds are weak phenolic acids produced by the 
lichen fungus, but production is apparently enhanced 
by the presence of an appropriate algal host. 
Concentrations vary considerably within and among 
species; however, values of 1-2% air dry wt are 
commonly observed in many species and values as 
high as 10% air dry wt have been reported in some. 
The antibacterial nature of lichen metabolites has 
been recognized for nearly 50 years, and lichens 
have frequently been screened as potential sources 
of new medicinal compounds. Many are now knowri to 
have anti-tumor and anti-viral activity. ~ ~ ~ l ~ ~ i ~ ~ ~  
have long assumed a defensive role for these compounds 
and this has been supported by recent evidence. 
Consumption of lichens by arthropods and gastropods 
has been shown to be significantly reduced by certain 
compounds. In addition, compounds effective against 
herbivores are apparently effective against micro- 
organisms as well, suggesting a generalized role for 
these compounds. Recent theories argue that plants 
growing in harsh physical environments with low 
resources should grow slowly and invest more energy 
in defense than plants from less stressful 
environments. These theories suggest that production 
of defense compounds in lichens may be a consequence 
of resource limitations, an idea which provides a 
number of interesting hypotheses for further testing. 



PA'I'R!CK R. LEACOCK. Department of Plant Biology, 
University of Minnesota, St. Paul, MN 55108. 

The genus Lactarius in Minnesota. 

Minnesota lies at the junction of three major biomes: the 
Northern Conifer-Hardwood Forest, the Eastern Deciduous 
Forest, and the Tallgrass Prairie. To explore the relationship 
between the rich vascular plant flora and the fungal flora a 
survey of the ectomycorrhizal genus Lactarius was under- 
taken. Collecting in numerous habitats has doubled the 
number of species reported from Minnesota to about 40. 
Present data indicate at least 50 species may occur in the 
state. The Northern Conifer-Hardwood Forest in Minnesota 
contains a greater diversity of habitats than Minnesota's 
Eastern Deciduous Forest and supports about twice the 
number of Lactarius species. An undescribed species with 
Betula ~landulifera has been collected from a prairie wetland. 
As many as 20 species of Lactarius may reach their western 
limits of distribution in Minnesota. Other aspects of the 
biogeographical implications of the data will be considered. 

S.B. LEE and M.S. FULLER. Department of ~ o t a n y  
University of Georgia, Athens, GA 30602 

Molecular systematics of the Oomycota 

Phylogenetic relationships within and between 
Hyphochytriomycetes and Oomycetes are 
unresolved. Previous investigations using 
comparative biochemical and ultrastructural data 
have provided evidence both for and against 
grouping them together. 

We have begun to evaluate the utility of nuclear 
and mitochondria1 ribosomal DNA sequence 
comparisons for investigating their relationships. 
We anticipate that an integrative approach using . 

comparat ive molecular,  biochemical and 
ultraslructural data will expand our understandi~~g 
of the affinities among these zoosporic organisms. 

C. M. LIDDELL and D. N. HANSEN. Department 
o f  Entomology, P l a n t  Pathology and Weed 
Science ,  New Mexico S t a t e  U n i v e r s i t y ,  Las 
Cruces, NM 88003 

Modelling hyphal  t i p  i n i t i a t i o n  i n  response  
t o  environmental  v a r i a b l e s .  

The i n i t i a t i o n  o f  hyphal  t i p s  r e s u l t s  i n  
t h e  format ion  o f  a d d i t i o n a l  branches  i n  a 
developing  mycelium. The dynamics o f  t i p  
i n i t i a t i o n  on n u t r i e n t  media depend 
p r i m a r i l y  on n u t r i e n t  l e v e l s ,  wa te r  
p o t e n t i a l ,  and tempera ture .  The dynamics o f  
myce l i a l  branching  of  Phvtophthora,  
Pvthium, B i ~ o l a r i s , ' F u s a r i u m ,  and 
Rhizoctonia  were s t u d i e d  a t  d i f f e r e n t  
carbon and n i t r o g e n  l e v e l s ' a n d  d i f f e r e n t  
osmotic p o t e n t i a l s .  Inc reased  branching 
frequency i n  response  t o  h ighe r  n u t r i e n t  
l e v e l s  and branching  i n  response  t o  changes 
of  osmotic p o t e n t i a l  were modelled w i t h  a 
computer s i m u l a t i o n  o f  t i p  d i r e c t e d  growth. 
The model is based on a s t o c h a s t i c a l l y  
d r i v e n  r u l e  set  a c t i n g  on a set of hyphal  
t i p s  which s i m u l a t e s  hyphal e longa t ion  and 
myce l i a l  branching  p a t t e r n s .  The model w e  
p r e s e n t  i n  t h i s  paper  accounts  f o r  t h e  
e f f e c t  of carbon sou rce  and water  f l u x ,  i n  
t h e  myce l i a l  environment, on branching  
morphology. 

W.L. LINGLE. Department of Botany, University of Georgia, 
Athens, Georgia 30602 
Bioluminescence in the basidiomycete Panellus sQpticus as a 
marker for diploidization and genetic complementation: 
Classroom demonstration 

Some populations of the wood-degrading basidiomycete Panellus 
stypticus are bioluminescent. Dikaryotic isolates from 
bioluminescent basidiocarps are bioluminescent when cultured on 
5% bread crumb agar. In the southeastern U.S. most 
b;~sidioci~rps yicld nionosporic isolnlcs that are bioluminescent, 
1x11 occasion;llly signilic;~nl pcrccntagcs oE thc monosporic 
isolatcs derived from a given bioluminescent basidiocarp are not 
biolurninc~ccnt. All scxui~l crosscs bctwccn nonhioluminsccnt 
monokaryons isolated in thc eastern U.S. performed to date yield 
dikaryons having bioluminescence levels that are detectable with 
a sensitive photometer. Some of these dikaryons have "normal" 
levels of bioluminescence and are visualized easily with dark 
adapted eyes; indicating complementation of genetic defects in 
the bioluminescence pathway. In crosses pairing a nonbio- 
luminescent monokaryon with a bioluminescent monokaryon, 
bioluminescence can be observed to spread into the nonbio- 
luminescent mycelium after contact and fusion of the two 
monokaryotic mycelia. Preliminary observations correlate the 
spread of bioluminescence with nuclear migration (dikaryotiza- 
tion). The bioluminescence of the mycelium can be visualized 
easily on the cross plates in a darkroom after 5 to 10 minutes of 
dark adaptation. By choosing the appropriate monokaryotic 
isolates to cross, the phenomena of genetic complementation and 
dikaryotization literally can be illuminated in a classroom 
demonstration. 



JOYCE E. LONGCORE. Department of Plant 
Biology and Pathology, University of Maine] 
Orono. ME 04469. 

Morphology and taxonomy of three new species 
of chytrids from Maine lakes. 

Isolates of podochvtrl!Jmr Chvtr'lomvceg, and a 
polycentric chytrid of uncertain all lances 
were obtained during a survey of fungi from 
two Maine lakes of different acidity. 
Ultrastructural characters of zoospores of 
each isolate were compared with those of 
known subtypes of chytridlalean zoospores to 
determine taxonomtc alliances. The 
,po.dochvtri species is related to 
'.chvtridluml C - ~ I  and 
Rhlzoclosmatiym. The new Chvtriomvces 
species meets the classical morphological 
criteria for inclusion in the genus but 
zoosporic ultrastructure indicates that it Is 
not closely related to c. the type 
species. Zoospores of the polycentric 
species constitute a new.ultrastructura1 type 
and the species is not in the Nowakowskiella- 
Monoble~harella evolutionary line. 

R. LOPEZ-FRANCQ and C. E. BRACER.  Dept of Botany & 
Plant Pathology, Purdue University, West Lafayette, IN 47907 

Dynamics of the Spitzenkorper in growing hyphal tips. 

The Spitzenkorper (Spk.) is composed of a collection of apical ves- 
icles surrounding a core smcture in growing hyphal apices of As- 
comycetes and Basidiomycetes. Living hypfial tips observed and 
recorded by video-enhanced microscopy reveal dynamics of the 
Spk. in relation to hyphal elongation, changes in cell shape, and in 
response to stress. A study of diverse fungi reveals the Spk. as a 
more variable and dynamic complex than was previously thought. 
It appears as an organizing center for growth with delicate radiating 
cytoskeletal strands. This apparatus exists in several recognizable 
forms that are characteristic of the fungus observed. Size, shape, 
and position of the Spk. vary and can change within a given hypha 
during linear grobth and under stress. In some fungi, the Spk. is 
spheroid with a central or eccentric core; in others the vesicle cluster 
is cup-shaped, open towards the rear. It may also appear as a mul- 
ticomponent apparatus with phase dark "granules" that move slow- 
ly in the apex. In some fungi, especially those with large hyphae, 
the Spk. moves gently in the apex with a gyratory or swaying 
motion. Apical vesicles migrating towards the apex may collect in 
small groups and become visible as small satellite Spk near the 
plasma membrane. These satellite clusters converge and unite with 
the main Spk to form a single, temporarily enlarged Spk When 
growing hyphae are stressed, the Spk. withdraws from the apical 
dome and/ or disassembles as growth ceases, sometimes accom- 
panied by apical swelling. Stress responses by the Spk. are usually 
preceded and accompanied by ampetal, contractile cytoplasmic 
waves and an increase in refractive index. In some fungi the core 
migrates inde-pendently after the vesicles disappear. If the stress is 
mild enough so that the cell movers, the core can migrate back to 
its position in the hyphal tip where it becomes the center for accum- 
ulation of a new population of apical vesicles and growth resumes. 

L. MAIA and J. KIMBROUGH. Departamento de Micologia, - - 
Universidade Federal de Pernambuco, 50000, Recife, PEL 
Brasil, and Department of Plant Pathology, University 
of Florida, Gainesville, Florida, FL, 32611; 

Ultrastructural aspects of spores and hyphae of a VA 
mycorrhizal fungi: Glomus etunicatum. 

Lack of cytological studies has resulted in confusion 
as to the nature of vesicular arbuscular (VA) 
mycorrhizal spores. The purpose of this paper is to 
describe cytological events observed after using a 
modified procedure for EM fixation. Spores have an 
outer, ephemeral, hyaline, amorphous wall, and an 
inner, yellow to brown, laminated wall with a multi- 
layered, helical, fibrillar zone. Spore content have 
a high number of lipid globules within the sporoplasm, 
vacuoles, electron opaque globules (supposedly p~ly- 
phosphate granules), structures resembling bacte~ia- 
like organelles (BLO's), many nuclei, mitochondria,. 
and other organelles located near the plasma membrane. 
The wall of the germ hypha is thick, has a rough 
surface, is formed by amorphous material, and has a 
darker zone near the cytoplasmic membrane. Lipid 
globules are rare. The hyphae have high numbers of 
ribosomes, long, cylindric mitochondria, many 
parallel microtubules, various types of vacuoles, 
and a few LBO's. Large nuclei are present at a 
regular distance from each other. Attempts are being 
made to better understand the nuclear condition 2nd 
septa1 structures associated with hyphae and spore 
formation, and hopefully gain some insight as to the 
sexual nature of VA mycorrhizal spores. 

L. MAIA, G. ERDOS, and J. KIMBROUGH. Department of - - 
Plant Pathology and Department of Microbiology and 
Cell Sciences, University of Florida, Gainesville, 
FL, 32611. 

An improved technique for fixation of Glomus species 
for electron microscope studies. 

Ultrastructural studies of vesicular arbuscular myco- 
rrhizal (VAM) fungi have been difficult because of 
the complex spore wall and membrane nature which does 
not allow adequate fixation and embedding. EM and 
many light microscope studies of VAM have been 
restricted largely to spore wall structures with 
limited information on cytological events and organ- 
elles within spores and hyphae. Efforts were made to 
find techniques which could be used for fixation of 
VAM fungi. The following procedure proved successful: 
fixation of spores with glutaraldehyde in a microwave 
oven to 40°C, rest at room temp.130 &in; changc tho 
solution for 20% sucrose + 30% PEG400/30 min., and to 
30% serum albumin + glutaraldehyde (1:1), allowing 
time for solidification. Transfer spores inside the 
albumin block to a frozen mortar filled with liquid 
Ng. Grind the block to obtain a "powder"; allow to 
warm at room temp; wash with sodium cacodylate buffer 
and transfer the broken spores to osmium tetroxide/lh. 
Wash with buffer, followed by alcohol dehydration 
series and acetone, and embed in EPON or SPURR's 
rosin. Section polymerized blocks with an ultramicro- 
tome and diamond knife and post-stain as usual. Good 
fixation and embedding were obtained with spores of 
G. etunicatum, 2. intraradix, and Glomus sp. (INVAM - 
t925). Spore walls and content were well preserved 
with very little membrane shrinkage. 



. - - -. - - - . 
M. S. MANOCHA. Department of Biological Sciences, 
Brock University, St. Catharines, Ontario L2S 3A1, 
Canada. 

Use of fungal protoplasts in host-mycoparasite 
interaction. 

Protoplasts prepared from mucoraceous hosts, 
Mortierella pusilla (susceptible), Phascolomvces 
articulosus (resistant) al:d nonhost, Mortierella 
candelabrum to the mycoparasite ? i p t o c e ~ h a l i ~  
virrriniana, ranged in size from 2-8 pm. Their 
regeneration frequency averaged between 80-90%. 
'I'ks protoplast surfr~ces of the susccptiblc iind 
resistant hosts showed marked differences in the 
distribution pattern of glucosyl residues, whereas 
no difference was observed at their cell wall 
surfaces. The germ tubes of the mycoparasite 
attached to some protoplasts, however, irrespective 
of attachment, the protoplasts became enlarged, 
highly vacuolated and finally collapsed in the 
presence of the mycoparasite. Enlargement and 
vacuolation could not be duplicated with the 
culture filtrate of the mycoparasite. The protoplasts 
of the nonhost did not enlarge and remained intact 
when incubated with the mycoparasits. These 
results show that the specificity exhibited by intact 
hyphae was not observed with protopl~sts.  

Georgiana May, Dept. of Plant Biology, 
U. of Minn., St. Paul, MN 5 5 1 0 8  
(612) 625-1998 

THE EVOLUTION OF MATING GENES IN COPRINUS SP. 

To investigate the evolution of mating 
genes and mating systems in the genus 
Coprinus, I cloned the A43 mating type factor 
of C. cinereus. The A factor is one of two 
mating types controlling mating in this 
tetrapolar basidiomycete. The study of the 
structure and function of A43 has already 
yielded some suprises. First, although 
classical genetics demonstrated 2 parts to 
the & factor, I demonstrated tnat A is made 
up of at least three genes. Second, even 
within this species, all three parts of & are 
highly variable as judged by restriction 
fragment lengths and hybridization 
intensities (Genetics, in press) . Perhaps 
less suprising the preliminary results 
from sequencing which indicate that in 2 of 
the parts, homeobox genes are present. 
:; i 111 i l a r : :Pq l i ences  have bcen found i n the 
t.ccju I i1Lo1-y gcncs of many organis~ns. 'I'hc 
evolution of homeobox genes will be 
discussed. 

Several hypotheses can be fowarded to 
explain the relationship of mating type genes 
to mating and the speciation process. 
Methods of testing such hypotheses will be 
discussed. 

- .  

B.J. McAFEE and S.C. PEDRAS. Plant 
Biotechnology Institute, National Research 
Council, 110 Gymnasium Rd., Saskatoon, . 
Saskatchewan, CANADA S7N OW9 

Effects of the ectomycorrhizal fungus Pisolithus 
arhizus on in vitro rooting of Pinus monticola 
adventitivos shoots 

Micropropagation of conifers permits the 
production of large numbers of selected 
genotypes but in Pinus monticola as well as some 
other systems, this process is limited by the 
difficulties in obtaining roots. The potential 
of ectomycorrhizal fungi to increase 
adventitious root formation on in vitro 
micropropagated P. monticola shoots was 
investigated in this study. 

Preliminary trials on de-rooted hypocotyls 
showed 100% rooting with Laccaria bicolor, 
Rhizopogon rubescens and Pisolithus arhizus 
while controls rooted at 78%. Only P. arhizus 
had a significant effect on rooting of 
micropropagated shoots. Co-cultivation with P. 
arhizus in a medium amended with 0.3 pM 
naphthalene acetic acid (NAA) gave the best 
relative rooting percentages (53.3%). 

Thin layer chromatography analysis of the broth 
from a P. arhizus culture in a NAA amended 
medium indicated that the fungus transformed the 
NAA molecule. 

J.M. MCKEMY and G. MORGAN-JONES. Department of Plant 
Pathology, College of Agriculture and Alabama 
Agricultural Experiment Station, Auburn University, 
Auburn, Alabama 36849-5409. 

Taxonomic Studies in Cladosporium Link. 

A number of species of Cl adosporium Link have been , 

collected from different areas of the southeastern 
United States and brought into pure culfure. Due to 
inadequacy of description, application of a binomial 
with confidence to many of these isolates is 
difficult, if not impossible. Some of the more 
common species, which can be identified with 
certainty, have been studied and new, modern, 
comprehensive descriptions of them prepared, 
including in vivo and i n  vitro characteristics. 
Attempts have been made to apply additional criteria, 
other than conidiophore and conidial morphology, such 
as colony appearance, coloration, and growth rate at 
different temperatures, to better define species. 
Degree of morphological variation within particular 
taxa, influenced by growth conditions, has been 
determined and key, hallmark features documented. 
Among the species studied thus far are Cladosporium 
chlorocephalum, C. herbarum, C. oxysporurn, C. 
uredinicola and a species classified in Cladosporium 
sensu lato, Heterosporium gracile, but which, we 
believe, should be maintained separate. 



D.J. HCUUGIILIN,  J.C. DOUBLES, M.E. BERRES, AND A.K. 
KNECHT. Department of Plant Biology, University of 
Minnesota, st. Paul, HN 55108. 

Immunofluorescence analysis of the microtubule cyto- 
skeleton in the basidiomycetous yeast Kricgcria 
eriophori. 

The sedge parasite, Kriegeria (Xenogloea) eriophori, 
produces a distinctive yeast in culture that vas used 
to compare changes in the microtubule cytoskeleton 
during the cell cycle vith that of the well studied 
ascomycetous yeasts. Cells were prepared by chemical 
fixation alone or by freeze substitution in paraform- 
aldehyde. Antitubulin with bound fluorochrome was 
Wer. in conjunction with DAPI to localize micro- 
tubules and nuclei, respectively, vith fluorescence 
microscopy. Freeze substitution was necessary to 
obtain undamaged cytoskeleton. The elaborate, 
cortical, interphase microtubule array disappeared 
as the nucleus entered the forming bud. During 
mitosis at the base of the bud, only astral and 
spindle microtubules vere present. Astral micro- 
tubules formed a fan vith discrete foci that appeared 
LO n ~ t a c l ~  to tl~c ccll ~urfncc. Astral microtubulcs 
retained this organization through telophase when a 
sibling nucleus had returned to the parent cell. 
While studies of additional genera of basidiomycetous 
yeasts are needed, the results vith E. eriophori 
suggest major differences in cytoskeletal organiza- 
tion compared with budding ascomycetous yeasts. The 
phylogenetic significance of the results will be 
considered .' 

S . L .  McMahan, L.M. Durso, M.C. Robbins 
and M.J. Powell. Department of Botany 
Miami University, Oxford, OH 45056. 
Influence of glycoprotein inhibitors 
and monensin on K2-body formation. 

Secondary zoospores of Saorolesnia ferax 
contain K2-bodies with a granular matrix 
and glycoprotein-rich tubules. Upon 
induction of encystment, K2-bodies release 
their matrices, attaching encysting 
zoospores to substrates. K2-bodies 
originate from the fusion of 
precursor-vesicles, and the zones of the 
matrix appear sequentially. We have used 
tunicamycin, swainsonine, and castanosper- 
mine, inhibitors of different steps in 
glycoprotein processing in the endomembrane 
systems, to probe the relationship of matrix 
morphology to glycoprotein synthesis. In 
addition the ionophore monensin is used to 
explore the effects of vesicle fusion 
blockage on matrix morphology of precursor 
K-body vesicles. Results will indicate if 
vesicular fusion and outer surface membrane 
coats are necessary for transformation of 
matrix material typical of the maturing 
K2-body. Electron microscopy of primary 
cysts treated with the glycoprotein 
synthetic inhibitors and monensin have 
demonstrated that they block formation 
of K2-bodies with mature matrices. 

J.A. M E R E D T m  and S.S. D H I L L I O N .  Ciba-Geigy 
Seed Divlslon, 1301 West Washington Street, 
POBox 2911, Bloomington, I L  61702, USA and 
Texas Tech University, Mailstop 3131, 
Lubbock, Texas 79409, USA. Comparision of 
two methods to determine the spatial distri- 
bution of rhizoplane mfcrobes of first year 
garlic mustard (u p m )  plants. 

Root prints of the tap root of garlic mustard 
were made to determine the spatial distribu- 
tion of rhizoplane microbes. Tap roots 
a~proximately 2.5 to 8.0 cm in length of 
fleld collected garlic mustard plants were 
chosen to make prints. The root system of a 
plant was immersed in sterile water for 5 
minutes, shaken gently for 1 minute, and 
then allowed to drip dry for 3 minutes. 
These steps removed the rhizosphere soil and 
any associated microbes. After drying, 
prints were made either by rolling the root 
across selected media or msandwichingtf the 
root between glass slides covered with a 
layer of media. Nutrient and malt extract 
agars were used to select for rhizoplane 
bacteria and fungi, respectively. Ten prints 
were made of each root. The total number of 
fungal colony forming units (cfu) per ma of 
root surface generally decreased as the 
number (1-10) of rolls or sandwich prints 
increased. The total number of bacterial 
cfu/mma of root surface generally did not 
change with increasing number (1-10) of rolls' 
or sandwich prints made. 

A.S. Methv'bn. Botany Department, Eastern Illinois 
University, Charleston,, IL 61920. 
Illinois species of Lactarius. 

The genus Lactarius includes some of the more 
conspicuous, abundant and recognizable 
ectomycorrhizal basidiomvcetes in North America. 

I Although a monograph of Lactarius has been published, a substantial amount of systematic analysis remains 1 
to be cornpieted, in geograpt!ical 
localities where the genus has not been adequately 
sampled. The Midwest, specifically Illinois, is 
illustrative of one of these regions. The unique 
composition of the vascular plant flora in the 
forests of central and southern Illinois is reflected 
in a diverse assemblage of ectomycorrhizal 
basidiomycetes. In order to elucidate one of these 
assemblages, a systematic study of Lactarius in 
Illinois was initiated. To date, field work has been 
conducted in oak-hickory forests which form the 
dominant vegetation typein the southern third of the 
state, remnants of northern hardwood forests in the 
Wabash Border region, and mesic forests in the 
bottomlands of the Wabash and Ohio Rivers. In 
addition, collections have been obtained from forests 
south of the Ozark Ridge in southern Illinois which 
were scarcely affected by glaciation and feature a 
number of austroriparian taxa which have not migratec 
northward into glaciated areas. In the past three 
years, twelve taxa not previously known from Illinoi~ 
were collected in the east-central and southern 
portions of the state, doubling the number of taxa 
previously known from this geographical region. 
Photographs of selected taxa will be presented along 
with putative ectomycorrhizal associates. 
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S., K. K. BERGESON and L. M. CARPENTER. 
Department of Botany, University of Wyoming, Laramie, 
WY 82071. 

Somatic incompatibility within isolates from four 
species of ectomycorrhizal basidiomycetes from the 
Rocky Mountains. 

Basidiomes of between 30 and 44 putatively different 
populations each of Suillus tomentosus, Suillus 
brevipes, Rhizopogon subcaerulescens and Rhizopogon 
rubescens were collected and isolated into pure 
culture. Isolates were also obtained from 8-10 
individual basidiomes from each of three separate 
populations of R. subcaerulescens found in tight 
clusters. All paired combinations of intraspecific 
isolates were opposed on agar to assess the presence 
and extent of somatic incompatibility. Only 2-3% of 
the isolates showed complete anastomosis, while the 
remainder exhibited some type of antagonistic 
response. The responses expressed varied for each of 
the four species. Characteristics useful in 
interpretation of the degree of incompatibility 
between pairs of isolates were a zone of separation, 
production of a mycelial ridge, excessive pigment 
production in the agar and in aerial or submerged 
hyphae, colony texture and sectoring, concentric 
zonations within individual colonies, and zones of 
lysis. Few of the antagonistic responses observed in 
pairings of the ectomycorrhizal fungi in this study 
correspond to those observed for saprophytic taxa. 
Pairings of R. subcaerulescens isolates from the 
clusters of basidiomes exhibited less antagonism, but , 

zones of separation, pigment production and 
differences in colony morphology and texture were 
still observed. 

C. W. MIMS and C. G E R A L D - V ~  DY@. Dept. of ~ l & t  
Pathology, University of Georgia, Athens, GA 30602 and Dept. 
of Botany, North Carolina State University, Raleigh, NC 27695. 

Ultrastructure of Conidia and Conidium Germination in the 
Plant Pathogenic Fungus Colletotrichum truncatum. 

A combination of freeze substitution fixation and TEM was 
used to compare fine structure of conidia taken from 
sporulating cultures with that of germinating conidia. Conidia 
removed from culture plates and immediately fixed were 
coated by copious amounts of a finely granular extracellular 
matrix. The conidium wall consisted of a thin electron 
transparent layer whose outer surface was coated with a very 
thin layer of extremely fine, short fibers. Each conidium 
contained a single nucleus whose spherical shape was 
occasionally distorted by lipid bodies pressed against it, many 
electron dense mitochondria, microbodies, spherical to 
elongated vacuoles with finely granular contents, microtubules, 
Woronin bodies and an extensive system of smooth ER. By 1- 
2 hours after conidia were placed on moist dialysis membrane, 
obvious changes in fine structure were observed. Mitochondria 
became much less electron dense and the appearance of 
vacuolar contents changed. The nucleus underwent a mitotic 
division and a septum developed near the middle of the 
conidium creating two uninucleate cells. A single germ tube 
emerged from the conidiurn and grew into the surrounding 
extracellular matrix. The germ tube tip eventually curved 
sharply and differentiated into an appressorium. 

BRENT D. MISHLER, Department of Botany, Duke 
University, Durham NC 27706. 

An overview of competing concepts of 
species and speciation. 

Despite a good deal of recent controversy 
over the nature of species, including 
considerable evidence for the theoretical 
and empirical inadequacy of the classic 
ubiological species conceptn (BSC), workers 
interested in speciation tend to continue 
naively using the BSC. Four categories of 
species concepts (based on whether species 
are viewed as breeding, phenetic, 
evolutionary/ecological, or phylogenetic 
groups) are discussed and evaluated, 
including the meanings of nspeciationlt under 
these various views. It is argued that only 
a phylogenetic view of species leads to 
conceptual clarity and a justifiable 
empirical program for studying speciation. 
Organisms should be arouped into taxa (of 
any rank) on the basis of evidence for 
monophyly; such groups can be ranked as 
species on the basis of any of a number of 
processes acting to produce or constrain 
diversification of basal lineages. 
Speciation should thus be viewed as the 
(single) origin of a distinctive new 
lineage; empirical studies of speciation 
should begin with a detailed cladistic 
analysis. 

M.M. MOMANY, C.A. MOMANY, and P.J. 
SZANISZLO. Department of Microbiology and 
Department of Chemistry, University of Texas 
at Austin, Austin, TX 78712. 

Chitin Synthase Conserved Region Shares 
Homology with ATP-Binding Site of Adenylate 
Kinase. 

Chitin synthase genes (CHS) cloned from 
Saccharomyces c e r e v i s i a e  and Candida 
a l b i c a n s  share a highly conserved region. 
Using PCR technology we found three 
homologues to this conserved region in the 
pathogenic fungus Wangie l la  d e r m a t i t i d i s .  
It has previously been suggested that this 
conserved region contains the chitin 
synthase active site. 

~nalysis of the derived amino acid sequences 
of the CHS conserved region showed homology , 

to regions of adenylate kinase. The 
homologies correspond to the residues in 
adenylate kinase which bind Mg-ATP. Because 
:the substrate for chitin synthase is UDP-N- 
acetylglucosamine, and because all CHS 
enzymes have a requirement for divalent 
cations, it is likely that the homologous 
residues represent the binding site for the 
nucleotide portion of the substrate. 



E.A. MOMOL, J.W. KIMBROUGH, F.N. MARTIN, and H.C. 
KISTLER. Plant Pathology Department, University of 
Florida. Gainesville, FL 32611. 

Molecular Taxonomy of the Pezizales. 

Despite the large number of studies of operculate 
Discomycetes, there is still considerable taxonomic 
uncertainty in this group of Ascomycetes. Recently, 
ultrastructural features of this group have become 
important criteria for classification. Based on 
septa1 structures, Iodophanus which was placed in 
the Ascobolaceae was moved to the Pezizaceae.Based 
on similar data, the truffle genus Hydnobolites was 
reclassified as a hypogeous Pezizaceae. 

desides the ultrastructural studies, molecular 
techniques are being used in order to investigate 
the phylogenetic relationship among families, genera, 
and species of Pezizales. The 5.8s and internal 
transcribed (ITS) region of nuclear ribosomal DNA 
(nrDNA) was amplified using the polymerase chain 
reaction (PCR). Restriction profiles and comparison 
of restrictions maps of this region for genera of 
Thelebolaceae, Pyronemataceae, Ascodesmidaceae, Pez- 
izaceae, and Ascobolaceae are analyzed. Sequence 
analyses of the 5.8s +ITS region of nrDNA will be 
used to clarify the taxonomic problems existing in 
the order Pezizales. 

a 

Nicholas P. Money. Dept. of Biochemistry, 
Colorado State University, Fort Collins, 
CO 80523. 

Magnitude, role and regulation of hyphal 
turgor. 

Most models of hyphal growth assume that 
turgor provides the driving force for 
apical extension. It has recently been 
demonstrated that direct measurements of 
hyphal turgor are possible with a micro- 
pipet-based pressure probe. Turgor pressure 
in the water mold Achlya ranges to about 
10 bars. 

As we might expect from a turgor-driven 
process, growth in .Achlya is extremely 
sensitive to osmotic stress imposed with 
sugars or polyethylene glycols. Turgor 
decreases in direct proportion to the 
increase in external osmotic pressure and 
extension is inhibited. However, after a 
few minutes, growth resumes under these 
dehydrating conditions without recovery of 
turgor. Indeed, there is no evidence for 
turgor regulation in this microorganism. 

Preliminary data suggest that Achlya is 
able to modify the physical properties of 
its cell wall, allowing expansion by the 
lower turgor generated during osmotic 
stress. Clues to the nature of the sensory 
apparatus involved in this response may 
come from the effect of large polymers on 
growth. 

J. B. MORTON. Dlvlsion of Plant and Sol1 Sciences, West 
Vlrglnla Unlverslty. Morgantown. WV 26506-6057. 
Processes In speclatlon of arbuscular mycorrhlzal fungl: 
impllcatlons for macro- and mlcroevolutlon. 

Taxa in Glomales (Zygomycetes) are unlted In a monophyletlc 
group by an obligate mutuallstlc symblosls with land plants. 
Occurrence of arbuscular mycorrhlzae in all subclasses of plants 
indicates early origln. Speclatlon occurred at a rapld rate during 
the Devonlan. as evidenced by fosslls resembling one of the most 
specialized species In Clornus (Glomaceae). The presence of 
advanced taxa on all major contlnents and localfzed dlverslty 
encompassing members of all three famllies suggest that early 
speclatlon occurred with radlatlon by plants. Extlnctlon of 
ancesM specles may be negligible. slnce intermediate species 
bridge generlc and famlly b-ansitlons. Extant specles also have 
been found which recapitulate sequential juvenlle stages In 
ontogenesls of more advanced relatlves. These parallels between 
ontogeny and phylogeny suggest that speclatlon occurred 
through terminal additlon of new characters. Phyletlc evolutlon 
appears to be more revalent than divergent cvolutlon. The 
latter cccurs vla digrent mechanisms among families. For 
example. divergence Is marked by dimorphic specles In 
Glomaceae. A change In regulation of spore ositlonlng 
identifies divergence between genera In Acaufxporaceae, but It 
Is followed by exact parallel evolution of descendant specles. 
Diagnostic spore morphological features of species are stable in 
all natural environments as well as In root organ cultures. Two 
factors contribute to thls stasls. Flrst. re latory control of 
mycorrhiza morphogenesls Is uncoupled Em that of spore 
morphogenesis. with the latter belng unaffected by contemporary 
dlrectlonal selectlon pressures. Second. causally linked 
ontogenetlc sequences In spore morphogenesis exert strong 
epigenetic constraints which favor stablllzlng selectlon. 
Contemporary evolutlonaxy processes appear center almost 
exclusively on genela1 adaptatlons of geographic Isolates to host 
and environmental condltlons optlrnlzln the mycorrhlzal 
assoclatlon. Blochemlcal. Immunologlcaf. and molecular markers 
will be needed to identlfy and define these characters. Phylo- 
genetlc relatlonshi s in Glomales will provide a startlng polnt in 
Ulc sclcctlon of lsoEtcs for dcvcloplng probcs and nlorc detalled 
emplrlcal Inter- and Inb-a-speclflc comparlsons. 

G.M. MUELLER. Department of Botany, 
Field Museum of Natural History, 
Chicago, IL 60605-2496. 

Evidence for limited geographic range in 
putatively cosmopolitan species of 
Laccaria (Agaricales) . 
Data from intercollection pairing 
studies and analyses of RFLPs of mtDNA 
and rDNA d o  not support the tradition- 
ally held assumption that many Laccaria 
species are cosmopolitan. Genetic 
divergence was detected between North 
American and Swedish populations of L. 
laccata sensu lato, L. bicolor sensu 
lato, and L. amethystina but not between 
L. proxima. Likewise, several inter- 
sterility groups have been detected 
within these species complexes. These 
data raise doubts regarding the 
purported very broad distribution range 
of many Laccaria species. In some 
species groups, however, intercompatible 
pairings were obtained between isolates 
from populations that had detectible 
genetic divergence based on RFLPs. This 
lack of concordance between the data 
sets emphasizes the necessity of 
interpreting pairing reaction data with 
caut.ion and adds support to the 
arguments against strict adherence to 
the biological species paradigm. 



F. MCTRRIN, Department of Biology, Memorial 
University , St. John's, Newfoundland, 
Canada, A1B 3x9. 

Backscatter electron imaging of fungal 
cells with the scanning electron 
microscope. 

The backscatter imaging mode (BEI) of the 
scanning electron microscope is useful in 
the study of the ultrastructure of fungi. 
BE1 offers a high resolution alternative 
to light microscopy and a high efficiency 
correlative approach to the analysis of 
serial sections by transmission electron 
microscopy. Serial semi-thin sections (1- 
2pm) from tissue fixed and embedded for 
transmission electron microscopy can be 
analyzed using BEI, in our hands at 
magnifications up to 4000X. Cytochemical 
localizations can also be analyzed using 
this method. 

BE1 examination of serial semi-thin 
sections of protoplasts and hyphal bodies 
of entomophthoralean fungi reveals nuclei, 
nucleus-associated organelles, 
mitochondria, microbodies and other 
cellular components which are poorly if at 
all resolved by light microscopy and in a 
less time-consuming manner than serial TEM 
analysis. Improvements in specimen 
preparation and microscope performance 
will increase the usefulness of BE1 for 
routine observation of fungal cells. 

K. K. NAKASONE and K. J. SYTSMA. Forest Products 
Lab. ,  Center for Forest Mycology Research, One 
Giftord IJincllot Drive, Madison, WI 53705 and 
Department of Botany, University of Wisconsi?, 
Madison, WI 53706. 

Phylogeny of Phlebia dpecies as inferred from 
morphology and sequence of the rDNA internal 
transcribed spacer (ITS-2). 

The genus Phlebia (~orticiaceae? Aphyllophorales) 
is generally acknowledged to be poorly defined,and 
circumscribed. Because morphological traits are of 
limited value in defining and delimiting the genus 
and species within it, we felt that another 
approach was needed. In this study, the ITS-2 and 
flanking rRNA.gene regions of 27 species of Phlebia 
were asymmetrically amplified and sequenced. The 
ITS-2 is approximately 170-190 bp in size with 
conserved and variable domains. Although the ITS-2 
is rather small, it is also quite variable and can 
be used to examine species relationships within 
Phlebia. Preliminary cladistic and distance 
analyses indicate that Merulius tremellosus, 
Hyphodontia setulosa, and Mycoacia fuscoatra belong 
in Phlebia. In addition, P. ludoviciana and P. 
subochracea are shown to be sister species and are 
not conspecific. Morphological traits are analyzed 
also with cladistic methods and compared to results 
obtained from sequence data. Variable and 
convergent morphological traits are identified, and 
their impact on the systematics of Phlebia is 
discussed. 

J I  .L.NORVELL I ~epartment of Botany, KB-15, 
University of Washington, Seattle, WA 98195 

The Effects.of Harvesting on Chanterelle 
Productivity in Mt .Hood National Forest, 
Oregon. 

In 1986 members of the Oregon Mycological 
Society with the cooperation of the USDA 
Porest Service initiated a ten-year study 
of Chanterelle (Cantharellus cibarius) 
productivity. The study, located in a 
second-growth Douglas-fir stand in the Bull 
Run Watershed Management Unit of the Mt. 
Hood National Forest, was undertaken to 
determine the effects of harvesting on the 
annual production of sporocarps including 
their numbers, growth and biomass. Ten 
study plots,ranging in size from 16 to 64 
square meters were divided ihto subplots of 
4 square meters and monitored bimonthly. 
Baseline data on Chanterelle productivity 
and inventories of plants and other 
maci-of~~ncli were recorded from 1986 to 1.988. 
I,ocaCio~lt, ol ~ h t i  Cha~lterelle sporocarps 
were marked;by skewers and mapped l& , 
subplot; the dimensions of each sporocarp 
were recorded throughout the fruiting 
season. Beginning in 1989, six of the ten 
plots were harvested; sporocarps were 
remove9 by cutting (three plots) or pulling 
(three plots). Four plots were maintained 
as controls. Preliminary observations 
indicate that harvesting may have a 
negative influence on the number of 
sporocarps produced from year to year. 

WILLIAM J .  OTROSINA AND GEORGE T. FERRELL. USDA 
Forest Service. Pacific Southwest Forest and Range 
Experiment St-ntion. 1960 Addison Street. Berkeley. 
CA 94701. 

Morphology and pathology of the symbiotic fungus 
vectored by the fir-engraver bark beetle. Scolytus 
ventralis. 

The fir engraver is a major cause of mortality in 
true firs that are under stress from root diseases 
or drought. Trichosporium symbioticum Wright ( E ) .  
the pathogenic, symbiotic fungus vectored by the 
beetle, is necessary for successful infestation of 
the tree. We have made an extensive collection of 
Ts from throughout the range of white fir in the - 
western U.S. and have investigated various 
morphological and pathological aspects of,this 
fungus. Isozyme analyses conducted on isolates in 
this collection indicate a remarkable lack of 
variability in 14 of 15 loci studied. The fungus is 
variable in growth rate and in rate of pigment 
formation on culture media. Conidial formation is 
holoblastic, sympodial and conidia are one celled, 
hyaline. and leave a flat basal scar on the point of 
attachment to the conidiophore. All isolates,grow 
well on media amended with cyclohexamide, sug'gesting 
a relationship to Ceratocystis, although no perfect 
state has been found. Because the genus 
Trichosporium is regarded as illegitimate. 
morphological characteristics of this fungus suggest 
its placement in the genus Hyalorhinocladiella 
Upadhyay & Kendrick. 



1 1 2 3 K. M. PANG , l.I.lS. KWAN , S. W. CtlIU , S. C. CLIENG 
and S. T. CHANG . 1, Department of Biology, The 
Chinese University of Hong.Kong, Shatin, N. T., 
Hang Kong. 2, Department of biology, Hong Kong 
Baptist College, Kowloon Tong, Kowloon, Hong Kong. 
3 ,  Department of Applied Biology and Chemical' 
Technology, Hong Kong Polytechnic, Hung Hom, Kowloon 
Hong Kong. 

Strain Typing of Shiitake by Polymerase Chain 
Reaction. 

Wild strains collected in southeast China and 
commercially cultivated strains of shiitake were 
.examined at the DNA level. Polymerase chain 
'ieactions using both ribosomal DNA primers and 
arbitrary primers revealed DNA polymorphisms in 
these strains. Sequencing of the amplified DNA 
fragments revealed the conserved 5.8s rDNA sequence 
and the variable internal transcribed spacer region 
of the nuclear ribosomal DNA repeat in different 
strains. With the convenience in polymerase chain 
reaction technique, the rapid result obtained by 
examining a few highly polymorphic loci is an 
unambiguous identification of strains in a 
population. 

I 

STEPHEN W. PETERSON. National Center for 
Agricultural Utilization Research, ARS/USDA, 
1815 N. University St., Peoria, IL 61604. 

. - . .  . . 
J.D., G.F. BILLS and A.Y. ROSSMAN. Merck 
Sharp & Dohme Research Laboratories, P.O. Box 2000, 
Rahway, NJ 07065, and Systematic Botany and 
Mycology Laboratory, USDA-ARS, Beltsville, MD 
20705. 

'A new endophytic species of p e o c o ~ s ~ o r a  
:with a anamorph 

During a survey of endophytic fungi in the New 
.Jersey Pine Barrens, isolates of an unknown 
NeocosmosDora with a Penlcllllfnr . .  . anamorph were 
recovered from living twigs of ChamaecvDaris 
thvoides and stems of . . . These 
isolates were found to be the same species as one 
spreviously collected on galls of Crataeauscrus- 
'gaLli in Brooklyn, NY. This is the first report of 
]a NeocosmssDora teleomorph with d Penicillifer 
anamorph. All known conidial states of 
w ? ,  species have been assigned to the 
anamorph genus Acremonium. Conversely, Nectria is 
the only teleomorph genus known to yield . .  . Penlcllllfer anamorphs. This new NeocoamosDora is 
,homothallic producing both the ascogenous and 
'conidial states in culture. On certain media it 
produces dark green ascospores which are also found 
in the Nectria species with a penlcllllfer . .  . 
anamorph. This NeocosmosDora is also unique because 
of ascospore size and the biseriate ascospore 
arrangement. The Penlcllllfer - . .  anamorph has 
conidiophores with a biverticilliate branching 
pattern not seen in other species of Penicillifer. 

Genetic relatedness among Neosartorya fischeri 
strains and closely related species. 

An isolate of N. fischeri from a human autopsy 
was received from the Centers for Disease 
Control, with request for identification. 
This strain does not conform well with 
described ascospore ornamentation patterns of 
N. fischeri or the closely related species in 
the A .  fischeri group. DNA was extracted and 
purified from this isolate and from isolates 
of other species in the group. Genetic 
similarity between isolates was measured as 
comple~nentarity of DNA in reassociation 
experiments. Isolates of N. fischeri, N. 
glabra, and N. spinosa had high intraspecific 
complementarity (90-100%). Low DNA 
complementarity (20-55%) was found between 
species, confirming the validity of currently 
accepted species. The isolate from the CDC 
was not highly related to any described 
species in the A. fischeri group, but it did 
show high relatedness to several strains, 
including one from human tissue. This 
suggests that there is a species in the A. 
fischeri group beyond those identified by 
Kczakiewicz (1989) and previous workers. The 
growth rate of A. fischeri group isolates on 
media with low water activity correlated with 
isolate groupings based on DNA similarity. 
This may serve as a basis for the distinction 
of this group from other species in the A. 
fischeri group. 

M. J. POWELL and W . H .  BLACKWELL. Department 
of Botany, Miami ~niversity, Oxford, OH 
45056. 
A dispersal scheme for resting Spores 
of ~eptosverma rhizophvdii. 

~ e ~ t o s ~ e r m a  rhizophvdii, a Chytridiomycete 
inhabitant of moist soil and parasite of 
Rhizophvdium rnacros~orum~ produces a 
distinctive rocket-shaped resting spore- 
~t maturity this resting Spore is 
attached to its host via an empty basal 
cell and intracellular haustorium. 
A developmental pattern where cytoplasm 
in regions adjacent to perennation 
structures autolyzes is common. The 
purpose of this study is to explore the 
functional significance of this morpho- 
logical organization in S. rhizophvdii 
 on-axenic cultures of the parasite and 
host were established from soil flooded 
with water and baited with pollen. Over 
a twelve-week period the percentage of 
unattached resting spores of S. rhizovhvdii 
increased. Whether disarticulation is 
under cellular control or is the result of 
bacterial activity is being investigated. 
Electron microscopy revealed that the wall 
of the basal cell was differentially 
thinned where it tapered towards the host 
cell due to the absence of the outer wall . 
layer. We conclude that the empty basal 
of the resting spore is more than a 
by-product of morphogenesis, but also 
represents a method for resting spore 
dispersal by run-off soil water. 



P.W. PRTCE. Department o f '  n io logy ,  Northern Arizona 
Ullivcrulty , I : lagstaff ,  A %  86011-5640. 
F t i n ~ i  i n  t h e  h u i l d i n r  of organisms and food webs 

The p r o p o s i t i o n  is advaaced t h a t  g r a d u a l i s t i c  
e v o l u t i o n  provides a n  i n s u f f i c i e n t  exp lana t ion  f o r  
t h e  dramatic  i n c r e a s e s  i n  complexity of l i f e ,  . 
e s p e c i a l l y  dur ing  t h e  "Silurian-Devonian Explosion" 
of t e r r e s t r i a l  p l a n t s .  Rather ,  a s tepwise  assemblage 
of s p e c i e s ,  f i r s t  a s  h o s t - p a r a s i t e  systems, and then 
evolving i n t o  m u t u a l i s t i c  systems, y i e l d s  a concept- 
u a l i z a t i o n  of t h e  e v o l u t i o n  of l i f e  on t h e  t e r r e s t r i a l  
e a r t h  more c o n s i s t e n t  wi th  r e a l i t y ,  both i n  terms of 
organismic complexity i n  form and i n  e c o l o g i c a l  
complexity of t r o p h i c  l inkages .  The r o l e  of f u n g i  i n  
t h e  e v o l u t i o n  of  complex s t r u c t u r e  and complex t rop.hic  
a s s o c i a t i o n s  i s  c e n t r a l  t o  t h i s  theme, wi th  examples 
der ived  from t h e  evo lu t ion  of v a s c u l a r  p l a n t s ,  t h e i r  
c u r r e n t  n u t r i t i o n ,  and t h e  t r o p h i c  a s s o c i a t i o n s  among 
p l a n t s  and t h e i r  herb ivores .  Many e c o l o g i c a l  process-  
e s  seem t o  r e c a p i t u l a t e  t h e  e v o l u t i o n  of l i f e  on Ear th  
depending upon bu i ld ing  from t h e  e a r l y  Kingdoms of 
organisms. through t h e  Fungi, t o  t h e  P l a n t a e  and 
Animal i a  . 

D . C .  PRUSSO. Department of Biology, Univers i ty  of  
Nevada, Reno,.NV 89557. 

An Assessment of t h e  S tages  of  the Characters  of the 
Tulostoma Basidiocarp.  

S t u d i e s  of c o l l e c t i o n s  of  specimens of Tulostoma has 
pointed o u t  the d i f f i c u l t y  of s p e c i e s  i d e n t i f i c a t i o n  
using e x i s t i n g  keys to  world-wide spec ies .  Prelim- 
i n a r y  a t t empts  t o  c r e a t e  a key t o  North American 
s p e c i e s  emphasized t h e  n e c e s s i t y  t o  eva lua te  the 
s t a g e s  of  t h e  bas id iocarp  c h a r a c t e r s  i n  o r d e r  t o  
e s t a b l i s h  c o n s i s t e n t  terminology. Each c h a r a c t e r  was 
assessed  a s  t o  i t l s  importance, r e l i a b i l i t y  and use- 
f u l n e s s  and photographs or drawings were made t o  
i l l u s t r a t e  each s t a g e . .  P a r t i c u l a r l y  f r u s t r a t i n g  was 
c o r r e l a t i n g  spore  ornamentation a s  seen with l i g h t  
microscopy and ornamentation a s s e e n  with scanning 

, e l e c t r o n  microscopy. Lack of access t o  SEM presents 
problems i n  species i d e n t i f i c a t i o n  and alternate 
s p e c i e s  concepts  a r e  considered.  

STEPHEN A. REHNER Dept of  Botany, Duke 
U n i v e r s i t y ,  Durham NC 27706 

S p e c i a t i o n  i n  t h e  Aarocvbe ~ ~ d b ~ k i  complex 
( B a s i d i o m y c o t i n a ,  A g a r i c a l e s )  . 

S p e c i a t i o n  i n  t h e  A.  ssd.hkS complex, a 
g r o u p  o f  s a p r o t r o p h i c  a g a r i c s ,  i s  b e i n g  
s t u d i e d  u s i n g  a combina t ion  o f  approaches  
i n c l u d i n g  compara t ive  morphology, mating 
t e s t s ,  g e n e t i c s ,  and  a n a l y s i s  of  molecu la r  
v a r i a t i o n .  I n  Nor th  America and Europe 
mat ing  t e s t s  d i s c r i m i n a t e  t h r e e  i n t e r s t e r i l e  
p o p u l a t i o n s  I, 11, a n d  111. I n  c o n t r a s t ,  
i s o l a t e s  from A s i a  a r e  e i t h e r  f u l l y  o r  
p a r t i a l l y  i n t e r f e r t i l e  w i t h  b o t h  groups  I 
and  11. P r e l i m i n a r y  g e n e t i c  d a t a  i n d i c a t e  
t h a t  i n t e r f e r t i l i t y  and i n t e r s t e r i l i t y  
between g r o u p s  I and  I1 is c o n t r o l l e d  by a t  
l e a s t  t w o . l o c i .  I t  i s  n o t  c l e a r ,  however, 
t h a t  i n t e r s t e r i l i t y  i s  t h e  pr imary cause  of 
s p e c i a t i o n  i n  t h i s  complex; t h e  geographic  
d i s t r i b u t i o n  o f  t h e  i n t e r s t e r i l i t y  g roups  
s u g g e s t s  t h a t  g e n e t i c  d ivergence  a s s o c i a t e d  
w i t h  a l l o p a t r y  may be  a s i g n i f i c a n t  f a c t o r  
i n  p romot ing  s p e c i a t i o n .  The e v o l u t i o n  of  

i n t r i n s i c  mat ing  b a r r i e r s  p robably  o c c u r s  
g r a d u a l l y  and a t  uneven r a t e s  between 
d i f f e r e n t  g e o g r a p h i c a l l y  s e p a r a t e d  g r o u p s .  
Assay o f  molecu la r  v a r i a t i o n  c o r r o b o r a t e s  
t h e  c r o s s i n g  and d i s t r i b u t i o n a l  d a t a  a n d  h a s  
been u s e f u l  f o r  a n a l y z i n g  g e n e t i c  s t r u c t u r e  
w i t h i n  i n t e r s t e r i l i t y  groups and  f o r  
examining t h e  r e l a t i o n s h i p s  between 
i n t e r s t e r i l e  p o p u l a t i o n s .  

I 1 

R.W. ROBERSON. Department of Botany, 
Arizona State University, Tempe, AZ 85287- 
1601. 
~hree-dimensional analysis of hyphal tip 
cells of Sclerotium rolfsii. 1 
~yphal tip c'ells of Sclerotium rolfsii 
Sacc. were examined using ultra-thin serial 
sections and computer-aided reconstructions 
to produce three-dimensional images and 
quantitative data. All hyphal cells were. 
prepared for transmission electron 
microscopy using ultra-rapid cryofixation 
and freeze substitution techniques. 
Three-dimensional analysis indicated that 
filasomes were most common in the 
peripheral cytoplasmic regions of the 
apical zone and in the first 6 to 9 pm of 
the subapical zone. Filasome distribution 
was similar to that of actin plaques seen 
at light microscopic levels after 
immunofluorescence staining. Microtubules 
were distributed throughout the cytoplasm 
but were more abundant and had longer mean 
lengths in subapical zones. Three- 
dimensional data will also be presented on 
the vesicular arrangement of the 
Spitzenkorper and subapical distribution of 
organelles (e.g., Golgi equivalents, 
mitochondria, nuclei). 

ROBISON, Mary and HORGFN Paurn ,  Centre for Plant 
Biotechnology, Department of Botany, Erindale College, University 01 
Toronto, Mississauga, Ontario. Canada. L5L 1C6 

Ethidium Bromide-Induced Loss of Mitochondrial Plasmids in Aaaricus 

Strain Ag4 of Aaaricus bilorauis contains two linear autonomously- 
replicating plasmids (7.4kb and 3.9kb) within its mitochondria. 
Ethidium bromide was used to "cure" this strain of its plasmids, to 
determine if plasmid loss causes an alteration in phenotype, and to 
create "control" strains for future studies on the possible involvement 
of mitochondrial or nuclear gene expression in plasmid maintenance. 
Macerated mycelium was allowed to regenerate after growlh in media 
containing ethidium bromide at a concentration oi 50~glml. 50% of 
regenerates were cured of the larger plasmid, whereas only a small 
proportion of these were cured of the smaller plasmid as well. No 
regenerates were recovered that were cured of the smaller plasmid 
only, suggesting that the plasmids exist independently of each other, 
and that replication of the smaller plasmid is affected less by ethidium 
bromide treatrnent than it is for the larger piasmid. Comparisons of 
mycelial growth characteristics, fruiting ability and morphology 
between cured and uncured regenerates did not reveal any effects of 
plasmid presence.on phenotype. Mitochondrial restriction patterns 
were invariant among 20 regenerates, indicating that ethidium 
bromide treatrnent had not caused visible length mutations in the 
mtDNA. Most interestingly, two regenerates possessed two sets of 
molecules slightly greater in size than each of the two plasmids, bul 
that hybridize to internal fragments of the plasmids, suggesting that a 
stable stwctural rearrangement in the plasmids was induced by the 
treatment. 



I.K. ROSS, K.KOZAK, L. FOSTER, M. LOFTUS, and J. -- 
STEVENS Dcpt. of Biological Sciences, University of 
California, Santa Barbara, C A  93106 

"Signal transduction and phenotypic switching in Conrinus 
c o n ~ r c v a t ~ s .  - 

Tllc California strains of C o ~ r i n u s  conereeatus have to be  
exposed t o  blue light for  a t  least 3 hours, o r  two exposures 
o f  bricf tltrration a t  lcast 3 hours a art, in ordcr  to  ~nclucc 
pr i~norcl iun~ formation. As part o !' our  studics o n  
photomorphogenesis, we  a r e  exploring the mechanism of 
rhc light signal transduction. Early work showed that 
aluminum fluoride could mimic that action of the first light 
p x p s u r c ,  suggesting that a G-protcin may be  involved. W c  
liavc uscd thc polymcrasc cham rcaction to clonc gcncs for 
4 different G proteins and  have determined that a brief light 
exposure causes labeled GTP to bind much more  heavily 
than in the dark. This constitutes initial evidence that G- 
protein(s) is involved in the transduction of the light signal 
In C. conpregatus. As part of o u r  studies, we  have obtained 
several awot rophic  strains deficient in their amino acid 
synthesis ability. Such strains, when crossed t o  become 
homozygous (homoallelic) for  the auxotrophic mutation, 
cxhibit a phenotypic switching pattern when grown o n  
minimal o r  complete media. O n  minimal, such homoallelic 
clikaryons grow with the full morphology and nuclear 
arrangement of wild type homokaryons, but switch back t o  
the full dikaryon phenotype when supplied with the 
rcquisitc amino acid. T h e  implications of this switching will 
be discussed. 

S.M. SCHWAB and G.C. CARROV. Department of 
Biology, Eastern Washington University, 
Cheney, WA 99004 and Department of Biology, 
University of Oregon, Eugene, OR 97403. 
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Use of RAPD markers to estimate genetic 
variability within a population of the 
foliar endophyte Rhabdocline parkeri. 

E. Schultz, J. Bevcr, J. Lewis, J. Skillman and B. Strain. 
Department of Botany, Duke University, Durham, NC, 27706 

The Effect of C02 on mycomzal and non-mycorrhizal onions 
grown under two different nitrogen and phosphorus regimes. 

The purpose of this experiment was to determine the effects of NO 
different levels of phosphorus and nitrogen on the growth of 
mycorrhizal and non-mycorrhizal onion at 350 and 650 ppm C02. 
Seeds of onion were sterilized and germinated aseptically one 
week prior to the beginning of the experiment. Seedlings were 
then transplanted into 4 inch pots. The pots were randomly 
assigned to one of the sixteen different treatments, each treament 
was replicated 8 times. Glonus etunicatum was added to the pots 
assigncd to the mycorrhizal treatments. No additional nitrogen or 
phosphorus was added to the low nitrogen (N) and low 
pliosphorus (P) treatments respectively. The high P and N (PIN), 
high N and high P treatments were maintained by additions of 
Hoagland's solutio; containing either P or N or both P and N, 
weekly for the first few weeks of the experiment and then twice 
weekly until harvest. The number and length of leaves of each 
plant was measured weekly beginning two weeks after 
transplanting. Two plants from each treatment were harvested five 
weeks after the experiment was begun, the plants remaining were 
I~:uvcstcd two wccks Intcr. There were significant trcarment by 
CO2, mycorrhizal, and nutrient effects. Plant response to 
mycorrhizal infection appeared to change over time. Biomass of 
the mycorrhizal plants grown under high P and high N at 650 ppm 
C02 was the highest. Different treatments affected the biomass of 
leaves, bulbs and roots differently. While the leaf biomass did not 
appear to be different between the high N/P plants grown at 350 
versus 650 ppm CO2, the biomass of the bulbs appeared to be 
different in these two treatments. 

Randomly chosen 10-mer primers were used to 
amplify segments of DNA extracted from 
mycelium of single spore isolates of the 
foliar endophyte Rhabdocline parkeri. 
Colonies of the endophyte were isolated 
from needles of Pseudotsuga menziesii 
growing in a progeny test site in the coast 
range of Oregon. Variability among fungi 
isolated from the foliage of single trees, 
and among fungi isolated from different 
genetic lines of trees growing on a single 
site was studied. In a preliminary survey, 
2 of 5 primers used showed polymorphisms 
between colonies started from spores 
collected from a single needle. These 
results indicate that genetic variability 
exists even within a very restricted 
population of fungal endophytes. Such 
variability is hypothesized to be important 
for sustaining a mutualistic relationship 
between the endophyte and its host plant, 
by providing the genetic basis for rapidly 
evolving chemical defenses against insect 
pests. 

- 
T.C. SEWALh. Department of Biology, Texas 
A&M University, College Station, TX 77843. 
Regulation of the transition from apical 
growth to sporulation in As~eraillus 
pidulans . 
A. nidulans requires a defined period of 
vegetative growth after which conidiophores 
are formed by the sequential differentiation 
of several cell types. Elaboration of the 
complex conidiophore and conidia is control- 
led, in part, by ordered temporal and spatial 
expression of the w, m, and wetA genes. 
The effect of these genes on conidiogenesis 
has been characterized through genetic and 
structural analysis. Also, the structural 
regions of the brlA, abaA, or wetA genes were 
fused, in frame, with the alcohol-inducible 
alcA promotor. Strains transformed with 
these constructs were used to examine comple~ 
interactions between sporulation-specific 
genes prior to competence to sporulate. The 

gene regulates the transition from 
polarized conidiophore stalk growth to radial 
expansion. Ectopic expression of 
results in cessation of vegetative growth, 

and expression, and conidium 
formation on a reduced conidiophore. 
expression is required for differentiation of 
conidiogenous cells and for maintenance of 
conidium production. Ectopic expression of 

stops vegetative growth and induces 
expression, but does not lead to spore 
formation. The gene is required for 
conidium maturation and ectopic expression 
results in aberrant vegetative growth. 
-. . 
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C. M. SEXTON, S. M. SMITH and J. I. MORRELL. 
Department of Forest Products, Oregon State University, 
Corvallis, OR 97331 

Colonization of Douglas-fir poles by basidiomycetes 
during three years of air seasoning 

Douglas-fir pole sections were air seasoned over a three- 
year period at four sites in the Pacific Northwest. Each 
year, sections were removed and extensively sampled 
with an increment borer; the cores were broken into one- 
inch segments, cultured, and the isolated basidiornycetes 
idcntificd. Thc poles were rapidly colonized by a variety 
of basidiomycetes (21 taxa have been identified), but four 
taxa tended to dominate. The distribution of these four 
fungi within the pole sections was plotted. Antrodia 
carbonica Overh. and Postia placenta (Fr.) M .  Lars. & 
Lomb. predominantly coIonized the heartwood at the 
ends and upper halves of the pole sections. Peniophora 
(sensu-stricto) spp. and Sterewn sanguinolentwn (Alb & 
Schw.:Fr) Fr, were uniformly distributed throughout the 
sapwood. The frequency of isolation of the four fungi 
varied among sites, but the colonization patterns were 
consistent. 

. 
J.P. SHIELDS and M.S. FULLER. Department of 
Botany, University of Georgia, Athens, GA 30602 
\Yater expulsion vacuoles in the Chytridiomycete, 
hfonobfeplmreUu sp. 

Structures similar to contractile vacuoles in protozoa 
have been observed in the motile spores of oomycetous 
fungi. Afo~~oblcpuhurcllu sp. is a zoosporic fungus in the 
class Chytridiomycete whose mature zoospores have 
vacuoles that appear to contract. Pulsating vacuoles 
also have been observed in developing zoospores within 
the zoosporangium. These structures have been termed 
water expulsion vacuoles (WEV's) indicating their 
supposed function of osmoregulation. The frequency 
and location of WEV's are determined using light 
microscopy. Unlike the WEV's observed in oomycetous 
fungi, the WEV's in Monoblepl~arella are located near 
the anterior of the cell below the region of lipid storage 
structures. The WEV's appear to be less organized and 
more variable in their location than their oomycetous 
counterparts. The vacuoles associated with the 
developing zoospores in the sporangium appear 
sometime between cleavage of the zoospores and 
release. 

e 

J.W. SPATAFORA and M. BLACKWELL 
Department of Botany, Louisiana State University, 
Baton Rouge, LA 70803-1705. 

Nuclear-Encoded Small-Subunit Ribosomal DNA and 
Ascomycete Evolution. 

Fungal systematists contend with major problems in 
assessing the usefulness of morphological characters. 
For example character states are often difficult to 
interpret between groups, and characters seldom have 
been tested with independent data sets. In his classic 
work on pyrenomycetous ascomycetes E.S. Luttrell 
used three characters (ascoma development, centrum 
development, and ascus morphology) as a basis for 
classification. The robustness of some of his 
hypotheses are being examined with an independent set 
of characters derived from nuclear-encoded small- 
subunit ribosomal DNA nucleotide data. The 
phylogeny of approximately 25 species with unitunicate 
asci has been inferred from analysis of over 50 
informative sites. Sampling placed a special emphasis 
on relationships between the Clavicipitales, 
Hypocreales, and Xylariales. 

L 

M. L. SMITH and J. B. ANDERSON. Department of 
Botany and Centre for Plant Biotechnology, Erindale 
College, University of Toronto, Mississauga, Ontario, 
Canada L5L 1 C6. 

Molecular genetic analysis of a local population of 
Armillaria. 

We have determined the extent of vegetative, clonal 
individuals in a local population of Armillaria by analysis 
of RFLP and RAPD (Random Amplified Polymorphic 
DNA) markers in isolates of fruit-body tissue, rhizomorphs 
and mycelial fans collected in Northern Michigan in 1988, 
89, and 90. Each clone of A. bulbosa (=NABS VII) and A. 
ostovae (=NABS I)  could be uniquely distinguished with a 
variety of molecular markers and, in all cases, the mtDNA 
appeared to be uniparentally inherited. In contrast, 
biparental transmission of mtDNAs was observed in 
laboratory matings of A. bulbosa. Up to 50 independent 
RFLP and RAPD nuclear loci, as well as mtDNA 
restriction fragment patterns, all indicated genetic stability 
during several centuries of vegetative growth in the large 
(up to lkm) clones of A. bulbosa. Among the smaller, 
more numerous clones of A. ostovae, we are investigating 
whether patterns of spore dispersal and mating, a s  well 
as  maternal or paternal descent, can be inferred from the 
molecular genetic markers. - 



R.W. SPECKER. Culture Collection. Department "of 
Botany, The University of Georgia, Athens, Georgia 30602 
Lactic acid production by Lagenidium spp. 

In the process of isolating and identifying zoosporic fungi 
for the culture collection a new isolate of Lagenidium was 
obtained which was observed to rapidly decrease the pH of 
its medium. Abundant growth was observed in cultures 
with pH values as low as 3.0. Cell-free extracts contained 
lactate dehydrogenase (LDH) as shown by the oxidation of 
NADH with the substrate sodium pyruvate, measured by a 
decrease in absorbance at 340 nm. Additional isolates of 
Laget~idium, including L. giganteurn and L. callinectes, also 
displayed the ability to decrease the pH of their media. 
Although LDH activity has been reported in several 
species of Chytridiomycetes, Hyphochytriomycetes and 
Oomycetes, including the Saprolegniales, Peronosporales 
and Leptomitales, it apparently never has been reported in 
any species of Lagenidiales. The ability of species from 
many taxa to carry out fermentative metabolism suggests 
that it is an unreliable parameter for phylogenetic 
inference. These results are of interest considering the 
recent suggestion that the Lagenidiales is not a natural 
order. The capacity for fermentative metabolism also will ' 
be of interest in understanding the role of these organisms 
in their environment. 

---. - 

F.W. SPIEGEL. Department of Biological Sciences, 
University of Arkansas, Fayetteville, AR 72701. 

Distribution of Filamentous Actin in the Cells of 
Protostelids. 

Filamentous actin was detected in various types of 
protostelid cells using rhodamine labeled phalloidin. It is 
present in prespore cells and sporogens of several 
species where it is concentrated most heavily in the 
lower portion of the cell in association with the 
developing stalk. Actin distribution in trophic cells, both 
amoeboflagellates and obligate amoebae, is quite variable. 
Most types of trophic cells can be found to have an actin- 
rich cortex. Those types of cell which typically produce 
long, filose pseudopodia, e.g., plasmodia of 
Cerariontyxella tahitiensis and obligate amoebae of 
Cavostelium apophysatum, have most of their f-actin 
concentrated in the pseudopodia. Cells that often 
produce lobose pseudopodia, e.g., theamoeboflagellates 
of C. apophysatum, do not show any detectable actin in 
the pseudopodia but do have f-actin underlying the 
pseudopodia. Stress fiber-like bundles of actin were 
seen only in the obligate amoebae of Clatosteliwn 
recurvaturn. It is unclear whether the patterns of f-actin 
distribution in protostelids is of any phylogenetic 
significance. 

F.W. SPIEGEL. Department of Biological Sciences, 
IJnivcrsity of Arkansas, Fayettcville, AR 72701. 

Workshop in Cladistic Methods 

A workshop in the use of cladistics will be led by Vicki 
Funk of the Smithsonian Institute. The morning session 
will cover the principles of cladistics and consider the 
appropriate uses of cladistics. The afternoon session 
will be a hands on session in which the participants will 
have the opportunity to analyze data with PAUP and 
MacClade on the Macintosh computer. Participants are 
encouraged to bring their own data sets to the 
workshop. 

--- -- 

P. D. STAHL and M. J. KLUG. W. K. Kelbgg Biological 
Station, Michigan State University, Hickory Corners, MI 49060- 
9516. 

Characterization and differentiation of fungi based on fatty acid 
composi tion. 

A system has been developed (Microbial Identification System, 
Microbial LD, Inc.) to identify bacteria based on qualitative and 
quantitative analysis of fatty acid composition. The fatty acids 
extracted from an organism are automatically analyzed by gas 
chromatography and compared to a computerized library of 
reference organisms to detennine its identity. We have been 
evaluating the use of cellular fatty acid analysis to characterize 
and differentiate fungi. Our objective has been to analyze the 
fatty acid composition of a number of fungi to determine if this 
information is of value in distinguishing between them. Based 
on the types of fatty acids present and the relative amount of 
each, all of the fungi examined to date appear to have unique 
fatty acid compositions. Our trials indicate that the statistical 
pattern recognition techniques utilized by the Microbial 
Identification System can successfully differentiate fungi at the 
species level based on their fatty acid profiles. We have been 
conshucting a library of fungal fatty acid profiles and have 
found that the system consistently matches the identity of fatty 

entry. 

t 
acid extracts from individual fungal samples to tlle propcr libr:~ry 

E.L. STEWART, 2 .  LIU, L.J. SZABO. 
Department of Plant Pathology, University 
of Minnesota, St. Paul, Minnesota 55108. 

Phylogenetic relationships among Cercospora 
and allied.genera based on DNA sequence 
analysis of the large subunit and ITS 
region of ribosomal DNA. 

Species names in Cercospora and allied 
genera are based mostly on host plant 
occurrence. Consequently, more than 3,000 
names exist in Cercospora and allied 
genera. A biologically acceptable generic 
and species concept in this group has yet 
to be defined. This study provides 
information on the phylogenetic 
relationships among eleven species of 
Cercospora and between five allied genera. 
DNA from the ITS and the 5' end of the 
large subunit (F63/635) of rDNA was 

1 asymmetrically amplified by the polymerase 
I chain reaction and directly sequenced. The 
ITS region varies more than the F63/635 
region among the species examined. DNA 



following year. In greenhouse experiments, 
a high proportion of seedlings inoculated 
with aqueous ascospore suspensions of 8- 
anomala became infected and hyphae df the 
fungus could be detected in the host tissue 
histologically after 2 months. 

J.C. SULLIVAN and C.D. RAWN. Biology Department, 
Seton Hall University, South Orange, NJ 07079 

Thresholds of sterol effects in Pythium species. 

Members of the oomycete genus, Pythium, are unable to 
synthesize sterols but require them for formation of 
sexual reproductive structures. Mycelial growth of 
most species is stimulated by, but not dependent on, 
exogenous sterol. The atypical sensitivity to low 
concentrations of antibacterials such as tetracycline 
(growth inhibition by 1-5 ugfml) is reduced by sterol 
added to the culture medium. In a P. mastophorum 
isolate grown on a glucose-amino acid-agar medium, 
supplemented with cholesterol, the minimum effective 
concentration (threshold) of sterol that induced sex 
structures was 0.01 ug/ml, 2.5 X M. Flooding 
mycelia with water is a common device to induce or 
hasten sex structure formation in agar cultures of 
Pythium species. The failure of cholesterol-grown 
P. mastophorum mycelium to form sex structures when - 
flooding reduced the sterol concentration of the 
medium below the threshold indicated that continuous 
prior availability of sterol was not sufficient to 
establish sexual competence. Apparently sterol and 
water must be present simultaneously for flooding to 
trigger its effect. Thresholds for stimulation of 
growth by cholesterol and for protection against 
tetracycline's growth inhibition were 0.03 ug/ml and 
0.3 ug/ml, respectively. The threshold values found 
in assays were affected by sample size. A P .  ultimum 
isolate gave similar results. Thus, the assay method 
is important in interpreting values of minimal 
effective sterol concentrations reported for Pythium 
species. 

R. S. SURVE-IYER and G. C. ADAMS. Department of 
Botany and Plant Pathology, Michigan State 
University, East Lansing, MI 48824 

Genetic Comparison of Ribosomal DNA of 
Leucostoma Species. 

Phenetic groups of Leucostoma distinguished by 
isozyme analysis were further compared by RFLP's 
of the nuclear ribosomal RNA genes (rDNA). The 
nuclear small rDNA (18s rDNA), the internal 
transcribed spacer regions (ITS) and half of the 
nuclear large rDNA (28s rDNA) were amplified by 
the polymerase chain reaction. Digestion of the 
ITS-28s rDNA and electrophoresis with 46 
restriction enzymes revealed 4 enzymes that 
distinguished isolates of L. cincfa and L. persoonii. 
Four other enzymes distinguished populations in L. 
persoonii, some of which correlated with the 
isozyme groups. Little difference between L. 
cincta isolates from Prunus spp. and Malus were 
evident, in contrast to isozyme studies. However, 
the 18s rDNA showed a size difference in this 
region among the L. cincta isolates from Prunus 
spp. and L. cincta isolates . from - Malus. 

sequences in the F63/635 and ITS regions 
are identical for Cercospora apii, C. 
beticola, and C. nicotianae. Cercospora 
sojina is identical to C. apii in the 
F63/635, but differs in the ITS region. 
Pseudocercospora cruenta differs from C. 
apii by more than twenty base pairs in the 
F63/635 and ITS regions. Sequence data 
indicates that these (rDNA) regions will be 
useful in resolving phylogenetic 
relationships among Cercospora and its 
allied genera. 

J. K. STONE. Department of Botany and 
Plant Pathology, 
Oregon State University, Corvallis, OR 
97331-2902. 

Axenic culture of Anisoaramma anomala from 
ascospores. 

Anisoaramma anomala, a biotrophic parasite 
of Corvlus spp., can be cultured on media 
containing Murashige and Skoog mineral 
salts and vitamins, sucrose, and 
asparagine. Establishment of axenic 
cultures from ascospores on artificial 
solid or liquid media is greatly 
facilitated by the addition of an adsorbent 
in the medium. Effective adsorbents are 
bovine serum albumin, amylose, activated 
charcoal, and polyvinyl pyrrolidone. 
Bovine serum albumin is the most effective 
stimulant of ascospore germination at 0.02 
- 0.05%. Enzymatically hydrolyzed BSA does 
not stimulate spore germination. The 
effect of adsorbents on ascospore 
germination are more pronounced on solid 
than on liquid media. The adsorbents 
probably stimulate ascospore germination by 
inactivating a spore germination inhibitor; 
purified agars and alternative gelling 
agents do not improve spore germination or 
growth. For colony growth beyond the 
germling stage, the carbon source is 
critical. Only sucrose, of several carbon 
sources tried, supported prolonged growth. 

J. K. STO~E', K. B. JOHN SON^, and J. N. 
PINKERTON . '~e~artment of Botany and 
Plant Pathology, Oregon State University, 
Corvallis, OR 97331-2902 and 2 ~ ~ ~ ~ - ~ ~ ~  
Horticultural Crops Research Laboratory, 
Corvallis, OR 97331. 

The biology of parasitism of Anisoaramma 
anomala on corvlus avellana. 

Anisoaramma anomala ascospores infect young 
emergent vegetative shoots of Corvlus 
avellana between mid-March and early June. 
Entry into the host is made by penetration 
between junctions of epidermal cells. The 
fungus colonizes the vascular tissue 
intracellularly, producing haustoria in the 
phloem parenchyma. The fungus remains 
asymptomatic within the host for 1 - 2 
years following initial infection. 
Stromata begin to form 12 to 24 months 
following initial infection and mature from 
18 to 30 months. In field experiments, 
only trees exposed to natural inoculum 
following bud break developed symptoms the , 



E.C. SWANN, G.S. SAENZ, and J.W. TAYLOR. 
Department of Plant Biology, University of 
California, Berkeley, CA 94720. 

Maximizing information content of morphological 
specimens: Herbaria as sources of DNA for 
molecular systematics. 

The polymerase chain reaction has been used to 
obtain template DNA for direct sequencing a 
diverse array of fungi. The sequence data are 
then used for molecular systematic studies. 
This technique can be applied to both live, 
cultured fungi, and dried herbarium specimens. 
Bruns et al. have amplified and sequenced DNA 
obtained from 5 to 30 mg samples of herbarium 
specimens of boletes and relatives. For our 
studies of molecular evolution of the Uredinales 
and Erysiphales we desired to minimize the 
amount of specimen used as a source of template 
DNA. For many of these fungi it is difficult to 
obtain sufficient starting material for use with 
the conventional DNA mini-prep procedures in use 
in our laboratory. Using a modification of a 
previously published technique, we have obtained 
DNA amplification from as little starting 
material as a single powdery mildew 
cleistotheciurn, or the spores of a single rust 
sorus. The ability to successfully amplify DNA 
from herbarium specimens leads to a view of 
herbaria not only as important reservoirs of 
morphological information, but also of the 
molecular information which resides within those 
specimens. Significantly, this information can 
be obtained using as little of the specimen as 
is commonly used to prepare a typical slide for 
microscopic observation. 

T.N. '~AYLOR. bepartment of Plant Biology, 
The Ohio State University, Columbus, Ohio 
43210 

The fossil record of fungal interactions. 

Although fossil fungi were some of the first 
organisms to be studied by paleobiologists, 
paleomycology as a discipline has been 
generally neglected because of the belief 
that fungi were too fragile to be 
sufficiently preserved, and because almost 
all of the research was directed at vascular 
plants. It is now known, however, that fungi 
have a long and complex geologic history and 
that information about the role of fungi in 
the paleoecosystem is currently beginning to 
emerge. Documenting %e occurrence of fungi 
in time and space continues to represent an 
important component of research in 
paleomycology, and as such provides the only 
direct measure of their diversity through 
geologic time. Of equal importance, however, 
is the fact that sufficiently well preserved 
fossil fungi provide the opportunity to ask a 
plethora of challenging biological questions 
that can only be explored using fossil 
organisms. Some of the more intriguing 
questions center on a variety of 
interrelationships that existed between 
fossil fungi and plants, animals and the 
geological environment in which they lived. 
In this paper a number of these fossil fungal 
interrelationships are discussed including 
saprophytism, mutualism and parasitism. 

N.THIBAUT and J.PONTET.Laboratoire de Parasitologie 
et Mycologie, 15 rue de 1'Ecole de MCdecine . 
F 75270 - Paris Cedex 06, France. 

~nvesti~atibn 6f fungal proteins by means of 
spectrocolorimetry. 

There has been considerable interest about the use 
of spectrocolorimetry in many research applications. 
The study of fungi such as Trichothecium roseum 
requires analytical information. 
In an attempt to better understand the physiology of 
this fungus, a colorimetric method for detecting 
and measuring the amounts of chemical elements was 
used. Studies were carried out in order to investi- 
gate the consumption of total proteins in cultures 
of the fungus. 
This technique is a method that is quickly,easily 
performed and requires little sample preparation. The 
Biuret method id especially convenient for the 
investigation of proteins. The experiments have been 
selected because they give reproducible results.These 
are preliminary data, thus numerical results are not 
given. More research needs to be done on this point. 
These experiments provide a basis for further 
studies on Trichothecium roseum. Spectrocolorimetry 
is believed to fully meet the requirements of 
various fields ranging from medical and biological 
sciences to material science. 

C 

F. A. Uecker. Systematic Botany and 
MYcOlw -=tory, -, ==, 
EIARC-West, Beltsville, MD 20705-2350 

Developlbent and cytology of Plectomhaerella 
cuclrmerina. I 
Developlbent of the ascaaa begins with the formation 
of a helical ascogonium that beaanes surround by 
branches fran the parent hypha or fran neighboring 
hyphae or both. Paraphyses develop as raws of 
cells with the lower ones laterally exppded to 
form an apparent pseudoparenchyma. Apical cells of 
the ascaaa grow upward parallel to each other and 
form the neck. Neck cells are septate, m y  l?e 
branched, and remain unpigmented until late m 
developnent. No cavity is present except near the 
entrance to the ostiole. The asoogonium branches in 
a horizontal layer among the bases of the 
paraphyses and produces short asoogenous hyphae 
which give rise to asci by crozi~s formation. 
Meiosis followed by mitotic division gives rise to 
eight nuclei, each of which becanes enclosed within 
an ascospore. Mitosis and septum formation produce 
ascospores with two uninucleate cells. Apical 
apparatus of the ascus is sphaeriaceous when 
present but is usually obscure. The haploid 
chram,sane nmber is four. _P. cucumer& has been i placed in m e a c e a e  by scane investigators, in 
Sphaeriaceae by others. since apical +aphyses, 
typical of Hypocreaceae, are not formed, this , 

fungus should not be considered hypocreaceous. Its 
proper,taxonanic position is still problematic. 



M.M. VARGAS, R.W. ROBERSON and J.M. 
ARONSON. Department of Botany, Arizona 
State university, Tempe, AZ 85287-1601. 
A correlative light and electron microscope 
investigation of hyphal tip cells of 
n l  1 omyces macrogynus 

Hyphal tip cells of Allomyces macrogynus 
strain Burma 3-35 were examined with light 
microcopy using Nomarski DIC optics and 
epifluorescence techniques and transmission 
electron microscopy using conventional and 
cryofixation techniques. Cultures of A. 
macrogynus were maintained at 25 C on 
either GI0 liquid media or YPSS agar. All 
hyphae were examined or fixed at 24 to 36 
hours post-inoculation. No prominent 
organelles were observed in the extreme 
hyphal apex. Membrane-bound vesicles, 
including multivesicular bodies, were 
present in the tip region. ~icrotubules 
were observed in all regions of the hyphal 
cell. In the apical zone, microtubules 
were closely associated with the inner 
surface of the plasma membrane forming a 
net-like mesh work across the apical dome. 
In subapical regions, microtubules were 
generally oriented parallel to the long 
axis of the hypha. ~itochondria, 
endoplasmic reticulum, Golgi equivalents 
and nuclei were abundant in subapical 
hyphal regions. 1 

H.S. VISHNIAC and C.P. KURTZMAN. Department 
of Microbiology, Oklahoma State University, 
Stillwater OK 74078 and NCAUR, ARS, USDA, 
Peoria IL 61604. 

Cryptococcus vishniacii: a problem in species 
deLiniLion. 

DNA homologies among anamorphic yeasts 
related to Cryptococcus vishniacii differed 
with the method of determination. Baharaeen 
et al. (1982) reported that 7 of the biovars 
originally ascribed to this taxon of 
basidiomycetous Antarctic indigenes showed 
less than 50% relative binding to a 
radioactive probe of unique sequence DNA from 
the type culture. Spectrophotometric 
reassociation of total nuclear DNA from the 
type of Cr. vishniacii with DNA from the type 
cultures of 6 segregated species and with DNA 
from 11 additional biovars indicated that all 
were ca. 90 - 100% homologous. In the 
limited number of species for which both 
methods have been used, spectrophotometric 

reassociations have not significantly 
disagreed with hybridizations by the method 
of Price et a1. (1978) The method used by 
Baharaeen et al. differed from the latter 
only in the use of S1 nuclease to remove 
mismatches. Since anamorphic yeast species 
are currently defined by DNA homology, the 
methodology employed is critical. 

MICHAEL _A. VINCENT.. Willard Sherman Turrell 
Herbarium (MU), Department of Botany, Miami 
University, oxford, Ohio 45056. 

Phragmodochium Hbihnel, an earlier name for 
Geastrumia Batista? 

In 1924, HGhnel published his Beitrag zur 
Mikronyzetenflora von Java. Among the new 
genera of fungi published was ~hragmodochium, 
with Y. modestum ~8lmel as type species. 
Examination of the type specimen (FH) show 
this to be an earlier synonym of Geastrumia 
Batista (1960), published with 5. polystigmatis 
Batista & Farr as type. Results from the study 
of available specimens will be discussed, as 
will synonymy and the number of species in 
Phragmodochium. 

YEI-ZENG WANG and J.W. KIMBROUGH. Departments of 
Botany and Plant Pathology. University of Florida, 
Gainesville, FL.32611 

Monographic studies on North American species of 
Lamprospora (Pezizales). 

Lamprospora is a genus of small, brightly pigmented, 
cound-spored operculate discomycetes found on the 
soil among mosses. North American species have not 
been adequately studied. With the use of squasl~ 
mounts, frozen sections, and plastic embe'dded speci- 
mens, light and SEM studies were made of various 
apothecial components. Five types of spore wall orna- 
mentation were recognized: (I) sunken holes. (2) re- 
ticula, (3) annular bands, ( 4 )  spines, and (5)tubef- 
cules. Contrary to the traditional concept that the 
medullary excipulum of species of Lamprospora was 
composed of only globular or angular cells, we found 
three tissue types: textura angularis, textura angu- 
laris to prismatica, and textura intricata. 

Fourteen species of Lamprospora are currently recog- 
nized. Additional specimens are being examined and 
this list may be extended. Phylogenetic relationships 
of Lnrnprospora to other members of the Aleuriacenel 
Otideaceae/Pyronemataceae complex of Pezizales is 
being investigated. Once all character and character 
states have been determined, the data will be sub- 
jected to a cladistic analysis. 

- 



D. and G. C. CARROLL. Department of 
Biology, University of Oregon. Eugene, 
OREGON. '97403. 

Effects of a leaf endophyte, 
s ~ a b u n d a ,  in Oregon White Oak on the . . cynipid gall wesp Beshicu~ p~irablll~. 

The endophyte & errabunda infects over 95% 
of all leaves, acorns, and non-wood parts of 
twigs of Oregon White Oak. By comparison 
other species of endophytes are uncommon. 
Several weeks after bud burst leaves with 
IF, Il.?i- 

. . galls have significantly lower 
levels of the endophyte than their nearest 

%neighbor ungalled leaves. Furthermore, the 
endophyte was found to infect 23% of all 
galls; 85% of these infected galls contained 
dead larvae. 95% mortality of gall larvae 
was achieved by injecting a spore suspension 
of the endophyte directly into the gall 
indicating that the endophyte was not merely 
invading already dead galls but could invade 
and kill larvae in live galls. Insect 
mortality is most likely caused by 
starvation as healthy late instar larvae are 
often found in heavily infected galls. 
Infection of the gall is by growth from the 
leaf into the gall rather than penetration . 
through the outer gall chamber. The 
relationship between endophyte levels in 
leaves with tannin levels, and the cause for 
the negative association of galls and 
endophyte will be discussed. 

- 

G.J. WONG and D.E. HEMMES. Department of 
Botany, University of Hawaii, Honolulu, 
HI 96822 and Biology Discipline, 
University of Hawaii, Hilo, HI 96720. 

The fleshy fungi occurring in forested 
areas of Hawaii. 

Few fleshy fungi (used here to mean 
mushrooms, gcsteromycetes and 
discomycetes) that occur in Hawaii have 
been recorded in the literature. In the 
present study, collections have 'been 
identified from the islands of Kauai, 
Oahu, Molokai, Lanai, Maui and Hawaii. 
Most ectomycorrhizal species identified 
were associated with introduced rather 
than native trees, with most species 
occurring under species of Pinus and 
Eucalvptus. Ectomycorrhizal fungi were 
not identified from native Hawaiian 
forest since they are known to be 
endomycorrhizae. Lignicoluous and litter 
decomposing species in , forested areas 
most frequently occurred on/under Acacia 
a, ,ileurites moluccana, and Hibiscus 
tiliaceus as well as species of Pinus and 
Eucalyptus. Acacia koa was the only 
native Hawaiian host on which an 
appreciable number of species was 
identified. A listing of the species 
that have been identified, the associated 
trees and the means by which the fungi 
were introduced into Hawaii will be 
discussed. 

CHI-GUANG WU and J. W. KIMBROUGH. Department of 
Plant Pathology, University of Florida, Cainesville, 
FL 32611. 

Ultrastructural studies of asci in Ascobolus (Pezi- 
zales, Ascomycetes). 

Ascosporogenesis in Ascobolus stictoideus and 5. 
immersus is compared. The type of secondary wall 
formation is similar to that of species of Aleuria, 
Cheilymenia, and Scutellinia in the Humariaceae. 
Three distinct bodies within the epiplasm play a 
role in spore wall formation. They are electron . 
opaque globular bodies, amorphous dense material 
derived from a "net-body", and granular, dense mem- 
brane bound bodies formed from the endoplasmic ret- 
iculum. This is the first report of the presence and 
development of net-bodies in the Pezizales. Granular, 
dense bodies containing tiny particles appear to 
diffuse from the epiplasm through the investing mem- 
brane into the perisporic sac. Because of the pre- 
sence of a translucent zone in the perisporic sac. 
the secondary wall is not well attached to the epi- 
spore and causes the outer spore crust of mature 
spores to become fragile. The endoplasmic reticulum 
is important to the formation of contractile vacuoles 
at the base of asci, vacuoled that provide turgor to 
project the asci above the hymenium at the time of 
spore liberation. Finger-print bodies are found in 
the spores of A. immersus and are believed to form 
from the endoplasmic reticulum or the nucleoplasm. 

3. H. WHEELER. Cotton Pathology Research Unit, USDA, 
LRS, Route 5 , .  Box 805, College Station, TX 77840. 

Phe Biosynthesis and Biological Activity of Fungal . 
'lelanins. 

Fungal melanins have been categorized based on their 
biosynthesis from various phenolic compounds and on 
their chemical composition and properties. These 
polymers are chemically and cytologically different 
from animal melanins and are highly protective, 
offering resistance to a number of environmental and 
microbial stresses. This prcsentntion will dcvcribe 
our understanding of the biosynthesis and function 
of fungal melanins and related metabolites from 
1,8-dihydroxynaphthalene (DHN) and other natural 
precursors. Fungicides (i.e., tricyclazole, 
pyroquilon and fthalide) that inhibit melanin 
biosynthesis in a number of brown to black and 
green fungi also will be discussed. These fungicides 
are known to prevent plant diseases through their 
action on the DHN melanin biosynthetic pathway, and 
they are used to prevent rice blast disease caused 
by Pyricularia oryzae. They also have been shown 
to inhibit DHN melanin synthesis in several 
pathogenic fungi that cause pheohyphomycosis or 
chromoblastomycosis in man and animals. The 
compounds have little effect on fungal growth but 
recently have been shown to inhibit other polyketide 
biosynthetic pathways, including the aflatoxin 
pathway in Aspergillus flavus and A. parasiticus. 
The use of these fungicides to elucidate the melanin 
pathway in a number of ascomycetous and imperfect 
fungi will be discussed. 



- 

CHI-GUANG WU and J. W. KIMBROUGH. Department of 
Plant Pathology. University of Florida, Gainesville, 
EL 32611. 

Spore Ontogeny and Septa1 Structures, new Characters 
useful in showing Phylogenetic Relationships in the 
Pezizales. 

Apothecial size and shape, presence or absence of 
cnrotenoids, presence and types of hairs, and the 
nu~al>cr and kinds of spore guttules are the major 
characters that have been used traditionally in the 
taxonomy of Pezizales. These characters, however, 
have been been shown to connect very heterogenous 
groups of Discomycetes. From our ultrastructural 
studies of numerous Pezizales, septal structures, 
especially those at the base of asci, correlate very 
closely with the types of spore ontogeny in these 
taxa. Spore wall ontogeny and septal structures are 
believed to be conservative characters, and when 
applied extensively to the genera of Pezizales, a 
taxonomic alignment emmerges which is in sharp to 
taxonomic schemes that have used traditional charac- 
ters. For example, when stressing ultrastructural 
features, Octospora, Sphaerosporella, and Otidea 
appear to belong to a natural group, while Aleuria, 
Mycolachnea, and Trichophaea to another. 

:HI-GUANG WU and J. W. KIMBROUGH. Department of 
'lant Pathology, University of Florida, Gainesville, 
:L 32611. 

;pore Ontogeny in Selected Genera of Pyrophilic 
)iscomycetes (Pezizales) . 
3ree pyrophilic species of operculates Discomycetes 
)elonging to Octospora, Sphaerosporella, and Tricho- 
,haea are studied ultrastructurally. Their spore 
mtogeny is basically identical in that all share 
I gradual condensation of secondary wall material. 
:n Octospora and Sphaerosporella, a translucen't zone 
~ n d  vacuoles are formed in the perisporic sac and 
is accompanied by a degeneration of secondary wall 
raterial and shrinkage of the perisporic sac. Even 
:hough secondary wall material condenses randomly in 
:IIC perisporic sac, clumps of condensed wall materi'al 
.ail to attach to the epispore and, thus, very 
;mooth ascospores are formed. In Trichophaea, the 
:ranslucent zone in not prominent, but massive vac- 
uoles form in the perisporic sac causing disintegra- 
tion of the remaining woll matrix. 

After disintegration of the perisporic sac, spinelik 
intruding structures formed in the primary wall 
appear to be .a character specific to pyrophilic 
species. The taxonomic significance of these data 
will be discussed. 

Z. H. YAN, S. 0. ROGERS, and C. J. K. WANG. 
SUNY, College of Environmental Scie.nce and 
Forestry, Syracuse, N.Y. 13210 

Molecular analysis of relationships between 
Phia l  ophora ve r rucosa  and P.  americana . 
Phialophora v s r rucosa  and P.  americana are 
considered by some to be synonymous. P. 
verrucosa  is a human pathogen whereas P. 
americana is isolated from environmental 
sources. The comparison of total protein 
profiles among 19 isolates of these two 
species performed in our lab suggested that 
they are two distinct species. 
The purpose of this study is to use 
molecular techniques to characterize the 
two species. The region which includes the 
internal transcribed spacers (ITS) and the 
5 . 8 s  gene of nuclear ribosomal DNA ( r D N A )  
has been amplified using the polymerase 
chain reaction (PCR) for 25-30 isolates. 
This. region is being analyzed by 
restriction enzyme profiles to construct 
fine structure map. The restriciton 
fragment length polymorphisms (RFLPs) are 
being analyzed by using the phylogenetic 
program PAUP. Sequencing of some of the 
isolates is planned. Results indicate that 
some reevaluation of these species is 
necessary. 

D. H. YOCOM, and M. A. MCELVANEY, Department 
of Biology, Millersville University, 
Millersville, PA 17551 

Effect of VA mycorrhizae on root/shoot 
ratios of onion. 

There are reports in the literature of lower 
root/shoot ratios in mycorrhizal &plants than 
in nonmycorrhizal plants, suggesting t h a t  
less roots are needed because mycorrhizal 
roots are more efficient in nutrient uptalte. 
However, larger or more developed plants 
often have lower root/shoot ratios. The 
objective of this study was to determine if 
the lower root/shoot ratios of mycorrhizal 
plants are due to increased size of 
mycorrhizal plants or reduced al1,ocation of 
carbon to mycorrhizal roots. Mycorrhizal 
(Glomua interradices) and nonmycorrhizn: 
onions were grown at 5 different P levels. 
Plots of root/shoot ratios of mycorrhizal 
and nonmycorrhizal orlions versus total dry 
weight of the onions produced significantly 
2ifferent lines for mycorrhizal and 
nonmycorrhizal plants. This result 
indicates that something besides increased 
size of mycorrhizal plants is affecting 
root/shoot ratios. In addition, onions were 
grown over a range of inoculum densities of 
Glomus interradices. There was a 
significant negative reqresssion between 
inoculum density and root/shoot ratios. 
This result indicates that rnycorrhizae have 
a direct inpact on carbon allocation. 
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J. T. Ellzey (see J. C. Clausz) 
G. Erdos (see L. Maia) 
M. A. Ferrari (see R. J. Howard) 
G. T. Ferrell (see W. J. Otrosina) 
S. Folke (see T. E. Dolan) 
K. M. Foos (see J. C. Clausz) 

(see J. T. Ellzey) 
L. Foster (see I. K. Ross) 
M. S. Fuller (see S. B. Lee) 

(see J. P. Shields) 
G. Gierz (see S. Bartnicki-Garcia) 
R. L. Gilbwtson (see J. E. Adaskaveg) 
D. A. Glawe (see J. T. Ellzey) 

R. Graham (see H. J. Amott) 
M. Gunasekaran (see S. Jayaraman) 
D. N. Hansen (see C. M. Liddell) 
G. Hausner (see G. R. Klassen) 
I. B. Heath (see A. Garrill) 

(see A. Ganill) 
(see S. G. W. Kaminskyj) 

D. E. Hemmes (sew G. J. Wong) 
D. M. Hinton (see C. W. B a m )  
W. E. A. Hink (see T. Jim) 
P. A. Horgen (see R. W. Kenigan) 

(see T. Jin) 
(see M. Robison) 

D. M. Huber (see H. J. Amott) 
(see H. J. Arnott) 

K. B. Johnson (see J. K. Stone) 
J. Kimbrough (see L. Maia) 

(see L. Maia) 
(see E. A. Momol) 
(see Chi-Guang Wu) 
(see Yei-Zeng Wang) 

H. C. W e r  (see E. A. Momol) 
G. R. Klnssen (see J. Buchko) 
K. K. Klem (see S. H. Handel) 
M. J. Klug (see P. D. Stahl) 
A. K Knecht (see D. J. McLaughlin) 
L. M. Kohn (see L. M. Baller) 
K. Kozak (see I. K. Ross) 
C. P. Kurtzman (see H. S. Vishniac) 
H. S. Kwan (see K. M. Pang) 
T. D. Leathers (see S. C. Gupta) 
R. R. Lew (see A. Garrill) 
J. Lewis (see P, Schultz) 
Z. Liu (see E. L. Stewart) 
M. Loftus (see I. K. Ross) 
F. N. Martin (see E. A. Momol) 
B. May (see C. G. Bowden) 
M. A. McEhraney (see D. H. Yocom) 
D. J. McLaughlin (see E. W. A. Boehm) 
C. A. Mornany (see M. M. Momany) 
D. Moore (see S. W. Chiu) 
D. Moorehead (see J. C. Zak) 
G. Morgan-Jones (see J. M. McKemy) 
J. J. Morrell (see C. M. Sexton) 
K. G. Mukerji (see M. Bansal) 
I. O'Hanoran (see M. A. Cooke) 
S. C. Pedras (see B. J. McA€ee) 
M. A. Pic011eIli (see R. J. Howard) 
J. N. Pinkerton (see J. K. Stone) 
J. D. Polishook (see G. F. Bills) 
J. Pontet (see M. Thibaut) 
M. J. Powell (see S. L. McMahan) 
C. D. Rawn (see J. C. Sullivan) 

R. W. Roberson (see M. M. V a r k )  
M. C. Robbins (see S. L. McMahan) 
S. 0. Rogers (see C. M. Catranis) 

(see Z. H. Yan) 
T. S. Roseman (see H. J. Amott) 
A. Y. Rossman (sec J. D. Polishook) 
D. J. Rouse (see C. G. Bowden) 
G. S. Saenz (see E. C. Swann) 
R. L. S i b a u g h  (see R. K. Antibus) 
R. Sinsabaugh (see J. C. Zak) 
J. Skillman (see P. Schulk) 
S. M. Smith (see.C. M. Sexton) 
F. W. Spiegel (see C. R. Cisar) 
S. L. Stephenson (see T. Dubey) 

(see I. Kalyanasundam) 
J. Stevens (see I. K. Ross) 
B. Strain (see P. Schulk) 
K. J. Sytsma (see K. K. Nakasone) 
L. J. Szabo (see E. L. Stewart) 
P. J. Szanirzlo (see M. M. Momany) 
T. M. Szam (see G. Baura) 

(see T. D. Bruns) 
L. J. Tanghe (see A. W. Chen) 
M. R. Tansey (see J. T. Ellzey) 

(see J. C. Clausz) 
J. W. Taylor (see M. L. Berbee) 

(see A. Gargas) 
(see E; C. Swann) 

(see M. L. Berbee) 
(see B. Bowman) 

D. 0. Tebeest (see C. R. Cisar) 
L. L. Tews (see J. C. Clausz) 

(see J.T. Ellzey) 
C. G. Van Dyke (see C. W. Mims) 
R. Vilgalys (see R. Briones 0) 

(see D. Gonzalez) 
B. Volkmann-Kohlmeyer (see J. Kohlmeyer) 
C. J. K. Wang (see C. M. Catranis) 

(see 2. H. Yan) 
G. J. Weidemann (see S. Digby) 
J. C. Wenstrom (see E. W. A. Boehm) 
T. White (see B. Bowman) 
K. D. Whitney (see H. W. Keller) 
D. T. Wicklow (see S. C. Gupta) 
P. Widden (see M. A. Cooke) 
Chi-Guang Wu (see J. W. Kimbrough) 
K. S. Yoon (see H. T. Choi) 
S. Yuan (see I. B. Heath) 



Notices  

M S A  AUCTION: There will be an MSA Auction at the meeting in August. 
Items for the Auction should be sent to Robert Koehn, Biology 
Department, Southwest Texas State College, San Marcos, TX 78666. -------------------------------------------------------------------------- 

MSA COUNCIL MEETING: On Sunday Evening, August 9, 1931, there will be - --- ---.. 
.,. Committee- Reports. Members are invited. Check RIBS Bulletin' Board for 

Further information 
.......................................................................... 
MSA EVENTS: There is a mistake on page 1Y of the RIBS Registration - 

Brochure. No. 9 should read MSA Banquet, Tues. 6 Rug 6:30 p.m., $20.00; 
No. 10 should read USA Social/Auction, Wed. 7 Aug 7:00 p.m., $15.00, 
i.e., Nos. 9 and 10 are reversed in function and price. NOTE: Support 
USA--Attend me social Events. The Wed. Social/Auction will be held at 
the San Rntonio Craft Center which was a convent in the early days of 
San Rntonio. A good turnout (>I701 will result in a mini-fiesta menu! 

C h a n g e s  of Address  amnd/or Phone  Number 

DR. YEHOSHUA ANIKSTER -- Kibuts Yavne, Doar-Na Eutach 79233, Israel -- 
Phone: 085-98W1 

LIBERO AJELLO --- 2190 Spring Creek Road, Decatur, GA 30333 

ROBERT E. BALDWIN --- Rte 1, Box 133, Eastern Shore Ag. Exp. Station, 
Painter, UA 23920 

ERIC W. A. BOEHM ---C612) 625-6299 

W.H. (BILL) BRANDT --- C5031 737-5275 

HAROLD H. BURDSALL, JR. --- (6081 231-9239 

LESTER W. BURGESS, Plant Pathology & An. Ent., University of Sydney, 
Sydney, NSW 2006, Australia 

ED#t?RD 0, BUTLER --- i9161 752-0306 

F. D.CALONGE --- Plaza de Murillo, 2, Real Jardi.n Botanico, Madrid, 28019, 
Spain 

ANGELES M. CALUO TORRAS --- Microbiology & Immunology, Vet. Science, 
University Autonoma de Barcelona, Bellaterra, Barcelona, 08133, Spain 

ROSY J. CHACKO --- 921 Center Road, Fairfield, ME 0q937 

THOMAS E. CHASE --- Dept. Plant Sciences, Box 2103, South Dakota State 
University, Brookings, SD 57007 

ALEKSA CIMERMAN --- Kernijski Institut "Boris Kidric," Ljubljana, Hajdrihova 
19, 61000, Yugoslavia -- Phone: 061-263- 061 

BARTON L. CLENNON --- Naples NSA, Box 15, FPO New York 09521 



DE-WE1 LI --- Department of Biology, University of Waterloo, Waterloo, 
Ontario N2L 3G1, Canada 

DEBBIE J. LODGE --- C/O Dr. J. M. Wunderis, Inst. Forestry, Box By 
Palmer, Puerto Rico 00721 

ISABELLE LOUIS --- 3, Road 12/10, 96200 Petaling Jaya, Selangor, 
W. Malaysia-. 

HARRY LUBRECHT --- F a :  (919) 791-7575 

ALBERT MARCHAL --- Rue Fouleris 1, B-5660 Couvin, Belgium. 
MRS. AHMADUNISA MASOOD --- c/o S. 2. Masood, 7650 Phoenix Dr.{ Apt. #3568, 

Houston, TX 77030 

GEORG I ANA MAY --- Department of Plant Biology, University of Minnesota, St. 
Paul, RN 55108 -- (6121 625-1239 

ANDREW S. METHUEN --- (2171 581-62'41 

PRAMOD C. MISRA --- 17 KHA, Hi.rapuri Colony, University Campus, Gorakhpur, 
273009 U P, India 

GARETH MORGAN-JONES --- Department of Plant Pathology, Auburn University, 
Auburn, AL 36899 

JAMES J. MUCHOUEJ --- 906 Lantern Tree Lane, West Palm Beech, FL 3 3 1 9  

HIDEKI NAITO --- National Agriculture Research Center, 3-1-1, Kan-non dai, 
Tsukuba, I baraki 305, Japan 

CRRUINE NOUIELLO --- Inst. di Patologia Uegetale, Uia Universita' N 100 - 
Portici, Napoli.80055, Italy -- Phone: 081Lf7080327Lf536 

J. A. OKHUOYA --- Botany Department, Univer. Benin, PMB 1159, Benin City, 
Nigeria 

GIOUANNI PACIONI --- (8621 q33209; Fax 933003 CItalyl 

JACQUELINE PENDLAND --- Bldg 970, Hall Road, Entomology Dept., Univer. 
Florida, Gainesville, FL 32611 

EUANGELINA PEREZ-SILUA --- Apt. Postal 70-233, Deleg. Coyoacan, Ciudad 
Univ., Inst. Biologia, Mexico, D.F. 09510, Mexico 

IAN D. REID --- Paprican, 570 St. John's Blvd., Pts. Claire, Quebec, 
Canada HSR 359 -- C5191 630-9100 

JERRY W .  RIFFLE --- 6086 East George Street, Syracuse, IN 96567 
WAYNE C. ROSING --- C615) 898-28q7 

IAN K. ROSS --- (€305) 893-278q 

LEE CHARLES SCHISLER --- 317 S. Sparks St., State College, PA 16801 

JEAN D. SCHOKNECHT --- Illinois Nat'l. History Survey, 607 E. Peabody 
Drive, Champaign, IL 61820 



A. 2. EL SHAFIE --- Biology Dept., P.O. Box 32500, A1 Khod, Sultan Qaboos 
University, Muskat, Sultanate Oman -- Phone: 513333 

KEITH N. 'EGGER --- Department of Biology, Memorial University, St. John's, 
New Foundland A1B 3x9, Canada -- (709) 737-9978; FAX (7091 737-9000 

GUDRIDUR G. EYJOLFSDOTTIR --- Reynirnel 80, 107 ReykJavik, Iceland 

MARTHA M. FINTA, 17 Clark Ave., hockport, MA 01966 

LAFAYETTE FREDERICK --- C2021 806-6929 

CARL F. FRIESE --- Department Of Biology, Texas Tech University, Lubbock, 
TX 79909-3131 -- CEO61 792-2715 

THOMAS C. HARRINGTON --- Department of Plant Pathology, Iowa State 
University, Ames, Iowa 50011 -- (5151 29Y-17Y1 

SURESH K. HASIJA --- Postgrad. Studies & Research in Biology, Rani 
Durgavati Uishwavidyalaya, Jabalpur, M.P. 982001, India 

PAUL A. HORGEN --- Centre for .Plant Biotechnology, Univ. Toronto, Erindale 
Campus, Mississauga, Ontario L5L 1C6 -- (916) 828-5Y2Y -- 
FAX (9161 828-5928 

BRUCE HORN --- National Peanut Research Laboratory, ARS/USDA, Dawson, GR 
31732 -- C9121 995-9991 

SABINE HUHNDORF --- The New York Eotanical Garden, Bronx, NY 10958 -- 
(212) 220-8700. 

DENNIS A. JOHNSON --- Rt. 2, Box 2953-A, Prosser, WA 99350 

JAY JUSTICE --- 16055 Michele Drive, Alexander, AR 72002 

ROGER P. KAISER --- 700 Chesterfield Parkway, Monsanto Co., GGSB, St. 
Louis, NO 63168 

HARRY H. KOPE --- Forest Canada, Pacific Forestry Centre, 506 West Burnside 
Road, Uictoria, British Columbia U82 1W5, Canada -- (6091 363-0636; 
FAX C609) 363-0775 

KEVIN KUEHN --- 5200 Meadow Creek Dr. 100q, Dallas, TX 75298-YO98 

RAJIU K. KULKARNI --- Cytozyme Labs, Inc., Saly Lake City, UT 89109 

GASTON LAFLAWME --- Forestry Canada, P.O. Box 3800, Ste. Foy, Pa G1U-YC7, 
Canada 

GARY F. LEATHAM --- Department of Botany, University of Wisconsin, Birge 
Hall, Madison, WI 53706 -- (6081 262-2207 

STEVEN B. LEE --- Department OF Botany, Univ. of Georgia, Athens, GA 30602 

PA* F. LEHMANN --- P.O. Box 10008, Department of Microbiology, Medical 
'College of Ohio, Toledo, OH Y3699-0008 

ADRIAN LEUCHTMANN --- ETH-Zurich Geobotanisches Institut, Zollikerstrasse 
107, Zurich, Switzerland CH-BOOB 



JAMES A. SCOTT --- 18 Melville Avenue, Unit B, Toronto, Ontario M6G 1 ~ 2 ,  
Canada 

KEITH SEIFERT --- Biosysternatics Research Centre, Agriculture Canada 
Research Branch, Wm. Saunders Building, Central Experimental Farm; 
Ottawa, Ontario KIA OC6, Canada -- (6131 996-1665; FAX (6131 9Y3-0953 

THOMAS N. SIEBER --- Dept. Wald- und Holzforschung, Swiss Fed. Institute of 
Technology, Zurich CH-8092, Switzerland -- Phone: 01-256-3201; F a :  
01-252-0192 

TOM STASZ --- BE2 Research Labs., Eastman Kodak Co., Rochester, NY 13650 
--(716) Y77-7807; FAX: (7161 722-2327. 

JUNTA SUGUYAMA --- Inst. Applied Microbiol., Yayoi 1-1-1, Univ. Tokyo, 
Bunkyo-ku, Tokyo 113, Japan 

ANNETTE THOMAS --- Oonoonba Ueterinary Laboratory, P.O. Box 1085, 
Townsville, Queensland Y910, Australia 

UNIROYAL CHEMICAL COMPANY --- c/o Dr. A. R. Bell, Crop Protection R & Dl 
73 Amity Road, Bethany, CT , 06525 

HARBANSH P. UPADHYAY --- Department of Micologia, CCB Universidade Fed. da 
Pernambuco, 5000 Recife, Pernambuco 507q0, Brazil 

RICARDO UALENZUELR-GARZA --- Apart. Postal 26-381, Mexico 02860 D. F., 
Rex ico 

LUIS UILLARREAL --- Instit. de Micologia Neotropical Aplicada, APDO Postal 
Y90, Jalapa, UC 91000, Mexico 

CHRISTOPHER WALKER --- Northern Research Station, Forestry Commission, 
Roslin, Midlothian, EH25 9SY, Scotland. 

JOHN WALKER --- 5 Cook Street, Baulkham Hills, New South Wales 2153, 
Australia 

MARGARET G. WEAUER --- HC 87, Box 8135, Merrifield, MN 56Y65 

JULIET N. WINDES --- Cnee Marshall) 
NEI-LEE WU --- 3, 9F., Alley S, Lane 99, Wen Lin North Road, Taipei, 11203, 

Taiwan 

CHIN SHQN YANG --- 3 Greentree Way, Cherry Hill, NJ 08003 

KAZUMASA YOKOYAMA --- Lab of Biology, Faculty of Education, Shiga 
University, Otsu 520, Japan 



Forthcoming Events  

32nd AIBS Annual Meeting of 
Scientific Societies 

"Education: the Future of Biology" 

The American Institute of Biological Sciences (AIBS) will hold its 42nd Annual Meeting of Scientific Societies 
on 4 - 8 August 1991 at the San Antonio Convention Center and the Hilton Palacio Del Rio Hotel in San 
Antonio, Texas. This international meeting will bring together the Botanical, Ecologicd, and Mycological 
Societies of b e r i c a ,  the Sociedad Botanica de Mexico, and seven other scientific societies for five days of 
symposia, paper and poster sessions, workshops, special lectures, field trips and banquets. 

With the theme "Education: the Future of Biology," sessions will be presented on the present status of biology 
education, undergraduate curriculum assessment, ecology education for primary, secondary and undergraduate 
students, scientific Literacy for policy makers, informal saence education at natural saence institutions, and 
essential botanical knowledge at the coUege/university level. In addition, Paul G. Risser, President of AIBS and 
Provost of the University of New Mexico will lead a presidential symposium entitled T h e  Sustainable Biosphere 
Initiative.' AlBS is seeking submkiions for a session featuring undergraduate papers in biology, and is 
sponsoring a day-long session for minorities in biology, this year geared toward Hispanic-Americans. 

For more information or to receive a registration brochure, call the AlBS Meetings Department at 2021628- 
1500 or 1-800-992-2427. 

American Phytopathological Society Meeting, St. Louis, NO, Rug. 17-21. The 
Mycology Committee of APS (Chair, E. L. Stewart) is sponsoring a session 
entitled, "Systematics, Ecology and Evolution of Endophytic Fungi in 
Grasses and Woody Plants." The session will be co-chaired by Drs. Lori 
Carris and Scott Redlin. 

Annual RSM Conference on Biotechnology at the New York Hilton, New York, 
NY. June 27-30. Contact: ASM Meetings/Biotechnology Conference, ASM, 
1325 Massachusetts Ave. NU, Washington, DC 20005. Phone: (2021 
737-3600. 

TIM BARON1 will be teaching a Field Mucology Course (3 credits), July 20- 
August 1, 1991, at the Outdoor Education Center, SUNY-,Cortland, Raquette 
Lake, NY Cin the Rdirondack Nountainsl. Contact: Tim Baroni. 

JOHANN BRUHN sent the following notice: 

The sixth annual "Introduction to the Edible and Poisonous 
Mushrooms of Michigan's Upper Peninsulal1 workshop will be held 
September 13-15, 1991, at Michigan Technological University's 
Ford Forestry Center. The Ford Forestry Center is located near 
Lake Superior's south shore, 40 miles south of Houghton. The 
3-day program balances lectures with forays in a variety of local 
habitats. Instructors include Dr. Johann Bruhn and Dr. Dana 
Richter (MTU School of Forestry and Wood Products), and Dr. 
Harold Burdsall and Dr. Thomas Volk (USFS Forest Products 
Laboratory, Center for Forest Mycology Research, Madison). The 
program features presentations for both novice and advanced 
non-professionals. For information, call (906)524-6181, or write 
to: 

Ford Forestry Center 
Route 2, Box 736 
LIAnse, MI 49946 



British Mycological Society. Fungal Spores: Their Ecolog~ _ a .  ~husiology. 
Chester College, 27-30 August, 1991. Contact: Dr. Lynne Boddy (School 
of Pure and Applied Biology, University of Wales, College of Cardiff, 
CardifF CF1 3TL. 

ALSO 
Pulsed-Field Gel Electrophoresis Cone-Day Meeting and Workshop), Chester 
College, 30 August, 1991. Contact: Dr. David S. Shaw, School of Bio- 
logical Sciences, University OF Wales, Bangor, Gwynedd LL57 2UW 

XI Congress of the International Society for Human and Animal Mycology, 
June 23-28, Queen Elizabeth Hotel, Montreal, Quebec. Contact: XI 
Congress of the International Society for Human and Animal Mycology, c/o 
JPdL Multi Management, Inc., 1910 Stanley; Suite 609 Montreal, Quebec 
H3A 1P8, Canada. Phone (519) 287-1070. 

GIAM IX -- Ninth International Conference on Global Impacts of Applied 
Microbiology and Biotechnology, Malta, September 15-21, 1991. Contact: 
M. Formosa Gauci, GIAM IX-Malta, 1991, Foundation For International 
Studies, St. Paul Street, Valletta, Malta. 

International Truffle Congress, LYAquila, Italy, March 9-7, 1992. Contact: 
Giovanni Pacioni. 

The Fifth International Fungal Spore Conference, Helen, Georgia, August 17- 
21, 1991. Contact: Kathy Uinson, Department of Genetics, University of 
Georgia, Athens, Georgia 30602. 

The Eighth International Symposium on Actinomycetes, August 11-16, Memorial 
Union Building, University of Wisconsin, Madison, WI. Contact: Prof. 
J.C. Ensign, General Secretary, ISBA 1991, Department of Bacteriology, 
1550 Linden Drive, UW, Madison, WI 53706. Phone: (703) 991-5373. 

Mid-Atlantic Mycological Conference, April 20-21, Virginia Polytechnic 
Institute and Sfate University. Hosts: Drs. 0. K. Miller and J. Palmer. 
Contact: Dr. Miller for additional information. 

Molecular Biology and its Application to Medical Mycology, September 18-21, 
Stromboli, Sicily. Topics: Molecular Biology of Yeasts, Filamentous, 
and Pathogenic Fungi, Medical Mycology, and New Antifungal Strategies. 
Contact: Ms. Donatella Capone, Secretary IIGB Press, IIGB - Uia 
Marconi, 12 - 80125 Naples, Italy. Phone (811 725730Y; Fax (81) 636123. 

Population Biology and Evolution of Microorganisms, July 22-26, Plymouth 
State College, Plymouth, NH. Contact: Dr. Alexander M. Cruickshank, 
Director, Gordon Research Conferences, Gordon Research Center, Univer. 
Rhode Island, Kingston, RI 02881-0801. Phone: (9011 783-7699. 

Society for Industrial Microbiology, Annual Meeting, August 3-10, Adam's 
Mark Hotel, Philadelphia, PA. Contact: Ann Kulback, SIM, P.O. Box 
12539, Arlington, UA 22209. Phone: (7031 991-5373. 

The 17th Annual A.H. Smith Lakes States Foray, will be held 5-8 September 1991 
at the field station of the University of Wisconsin-Stevens Point. The 
facility is located in north-central Wisconsin near Tomahawk (approximately 3 
hours north of Madison). The site contains over 1000 acres of diverse plant 
communities, and many other nearby habitats may be visited. The foray will 
be hosted by Carol Lanphear-Cook and Alan Parker; all correspondence should be 
sent to Alan Parker, UW-Waukesha, 1500 Univ. Drive, Waukesha, WI 53188. 



From the United States Federation f o r  Culture Collections Newsletter 
(complements of J.A. Bush, Editor) comes the following information: 

August 5-17. Advanced Course in Plarit November 1-3. Mycology and Virology 
Biorechnology: PPlarrt-Microbe Interactions. Wet Workshop and Identification of 
University of Guelph, Guelph, Ontario, Unusual Microbes Workrhop. San Diego 
C::ln:~(l;~. l'ol~irs: I>:~clcri:ll p:~tho~:cncsis. CA. Spo~r.sor: Soutlicrti C:lliforni;~ nl:~~lcll 
Agt.obacleririttr, lU~kobiutn, fungal patho- of ASM. Conract: SCASM Conference 
gcnesis, rnycorrhizac, plant viruses, Concepts. Tel. (619) 431-0565. 
viroids and transforn~ation systems. 5-10, cDNA Libraries Work- 
Sporrsor: Monsanto Canda. Contact: Plant shop Life Technologiej Training Cen- 
Biotechnolog~ Centre, of ter Workshop, Germantown, MD. Span- 
G u e l ~ h l  Guei?hB Ontario, N I G  2W1. Tel' sor: Life Technologies, Inc., Gibco BRL, (5 19) 824-4120, C X ~  5773. 8717 Grovemont Circle, P.O. Box 6009, 
August 14-17. Fermentation Microbiology. Gaithersberg, MD 20877,. Contact: Gar- 
Conract Doug Drabkowski, ATCC Work- Ian Tinney, workshop coordinator, Tel. 
shop Manager, 12301 Parklawn Drive, : (301) 921-2250. - . : 

. - Rockville. MD 20852.  Tel. (301) j November ~.',,RnpidApproaches to !he 
23 1-5566. Identification. of Entenc Pathogens. Audi- 
October 9-10. Basic Principles of Cell oconference speaker: Raymond Kaplan, 
Culmre. University of Maryland, Balti- Smith Kline Diagnostics, Atlanta, GA. 
more, MD. Sponsor: University of Mary- Sponsor,ASM. Contact: Audioconference 
land Baltimore County. Contact: Susan ~ ~ ~ i ~ ~ ~ ~ ~ ,  offick'of E ~ ~ G ~ ~ ~ ~  pro- 
Mocko, Workshop Se..retar~, Tel. (301) fessional Recognition, ASM, 1325 Mas- 
455-3400. sachusetts Ave. NW, Washington. DC 
octobel; 22-27. CDNA Libraries Wor/&op 20005. Tel. Audioconference Registrar 
at Lifc 'rcchnologizs 'Training Ccnlcr (202) 737-3600, EX[. 299. 

Germantown, MD. Sponsor: November 13-1 4. Handr-on Cell Culture, 
Life Technologies, Inc., Clibco,BRL, 87 17 NBS ( N ~ ~  ~ ~ ~ ~ ~ ~ i ~ k  scientific co.) 
Grovemont Circle, P.0. Box 6009, Gai- ~ ~ ~ h ~ i ~ ~ l  Training ~ ~ b , ,  ~ d i ~ ~ ~ ,  NJ. 
thersberg, MD 20871. Contact: Garlan Laboratory methods from start-up to cul- 
Tinney, workshop coordinator, Tel. (301) turing will be taught using NBS* Celli- 
92 1-2250. Gen stirred bioreactor. Emphasis will be 

on hands-on instruction. Conracc Jeny 
Gerber. Tel. (201) 287- 1200. 

November 26-30. Transfecnbn Techniques 
Workshop at Life Technologies Training 
Center Workshop, Germantown, MD. 
. Y / I ~ I I . W J ~ : .  I-i1.c Tcclitloloyics. 111c.. Gibco 
BRL, 87 17 Grovemont Circle, P.O. Box 
6009, Gaithersberg;MD 20877. Conrocr: 
Garlan Tinney, workshop coordinator, 
Tel. (30 1) 92 1-2250. 

December 4-5. Advanced Principles of 
Fermentation Technology. University of 
Maryland, Baltimore, MD. Sponsor: Uni- 
versity of Maryland Baltimore County. 
Contact: Susan Mocko, Workshop Secre- 
tary, Tel. (301) 455-3400. 

December 10-14. Recombinant DNA 
Techniques Workshop at Life Technolo- 
gies Training Center Workshop, Gennan- 
town, MD., Sponsor: Life Technologies, 
Inc., Gibco BRL, 8717 Grovemont Cir- 
cle, P.O. Box 6009, Gaithersberg, MD 
20877. Contact: Garlan Tinney, Work- 
shop Coordinator, Tel. (301) 92 1-2250. 

Mycological Serv ices  Available 

JOE AMNIRATI will identify specimens of Cortinarius and Dermocybe. 
Specimens must be accompanied by notes, ecological habitat information, 
and color photograph, if possible. 

TIN BARON1 will identify collections of Rhodocube, Clitopilus, Claudopus, 
and other members of the Entolomataceae (notes needed; slides helpful). 

ANDREW S. NETHUEN WILL identify specimens of Lactarius with notes. 

GIOVANNI PACIONI will identify dried specimens of hypogeous macromycetes. 

DON C. PRUSSO will identify species of Tulostoma. Please include 
collection data. 

YEI-ZENG WANG is willing to identify specimens of Lamprospora and 
Octospora . 



N e w  R e s e a r c h  P r o j e c t s  

TIM BARON1 is studying Claudopus in North America. 

ERIC W. A .  BOEHM is studying pulse-field gel electrophoresis and 3-D 
reconstructions of pachytene karyotypes in the cereal rusts. 

TARA DUBEY is studying the effects of DFB on aquatic fungi (laboratory and 
field evaluations) in the Fernow Forest-Parsons Watershed in West 
Virginia. The project is sponsored by the USDA and US Forest Service. 

W.C. HAMPSON is studying the biology of Sunchutrium endobioticum (Schilb.) 
Perc . 

T.M. SEN, S.M. LIU, C.Y. LIU, C.H. CHEN, and C.M. HD are conducting 
mycological studies on Coccidioides immitis isolated From a human 
cervical lymph-node biopsy specimen in Taipei, R.O.C. {Chinese Medical 
Journal (Taipei) 6 :  5 1989.1 

GARY F. LEATHAM is studying immunological detection of the degradative 
enzymes produced by higher .Fungi. 

BO LIU is conducting new research on hypogeous fungi. 

GIOUANI PACIONI is studying Turkish hypogeous fungi. 

ORLANDO PETRINI is studying Expert Systems in mycology. He would like to 
have a system tested. It runs on a Macintosh with at least 2 MB RAM. 
Contact him for further information. 

LEIF RYUARDEN is doing a revision of Corticiaceae of North Europe with the 
mycological staff at Goteborg University, Sweden, and Inst. Biologie, 
University of Tubingen, Germany. 

STEPHEN L. STEPHENSON and GARY A. LAURSEN are studying the myxomycetes of 
Alaska. 

A .  WEINTRAUB reports that he has extracted from whole dandelion plants what 
he believes is a new antibiotic (no other details provided). He also 
has extracts from kiwi Fruits and plants, and from first-generation 
tomato plants grown from space-exposed seeds (NASA) ready for use in 
mycological culture media. Some of the extracts from various botanicals 
appear to be growth promoters. Mr. Weintraub also reports that he is 
conducting research on a variety of air-borne microorganisms Cmainly 
fungi) which are associated with respiratory diseases and cancer. .For 
further information, write: Research Investigations, 2033 East 21st St., 
Brooklyn, NY 11229. 

DR. H. ZARE-MRIUAN is studying leaf-inhabiting freshwater hyphomycetes in 
one of Iran's rivers For the first time. 

Fungi  W a n t e d  

JOE AMNIRATI wants specimens of Cortinarius and Dermocube with notes about 
ecological habitat, etc., and a color photograph, if possible. 



TIM BARON1 wants specimens of Entolomataceae with notes..(slides helpful), 
single-spore isolates or spore prints of Mucena leaiana, and cultures of 
Claudapus, Rhodocybe, and Clitopilus. 

Taxonomy of Heterosporium 

Work is currently being undertaken towards a revision of the taxa that have been 
referred to the hyphomycete genus Heterosporium. This genus has more recently 
been considered as a synonym of the large heterogenous genus Cladosporium 
(Ellis, 1971; 1976). They all cause leaf-spot diseases of well-known garden 
plants, mostly monocots. There are six species in the genus, which are as follows; 
H. ornithogali on Star-of-Bethlehem, H. allii on Chives, Garlic and Leeks, H. allii- 
cepae on Onions, H. iridis on Iris spp., H. polygonati on Solomon's Seal and H. 
echinulahm on Carnations. Almost all the species have had teleomorphs 
described and of those known all belong to Mycosphaereilla section Didymellina. 
The main direction of research now is to examine fresh material of these species 
in order to substantiate the above species concepts using ultrastructural and 
biochemical methods. It is hoped also to compare Heterosporium with common 
species of Cladosporium in order to refine the generic criteria. I would be 
extremely grateful if members could keep a look out for material of 
Heterosporia and if they find anything please send it to: 

John David, 
International Mycological Institute, 
Ferry Lane, 
Kew, 
Surrey. TW9 3AF 

TARA DUBEY wants cultures of aquatic Ingoldian hyphomycetes. 

FRANCIS A. HARRINGTON would like cultures and specimens (preferably fresh) 
of any of the genera of the Sarcoscyphaceae CSarcoscupha, Microstoma, 
Cookeina, Pithua, Phillipsia, Geodina, Thindia, Pindara, etc.) 

MARTIN HUSS wants cultures of the puffball, Lycoperdon pyriforme. 

R. W. KERRIGAN wants pink, red, or orange-staining species of Agaricus. 
Viable material is especially desired. 

- 
ANDREW S. NETHUEN wants specimens of Lactarius from the gulf coast states 

and southwestern United States with notes. 

PROF. DR. H.P. MOLITORIS wants any marine fungi and marine yeast from 
definitely below 200 m depth, for studies on the effect of hydrobaric 
pressure. 

GIOUANNI PACIONI wants specimens of hypogeous macromycates. 

MARTHA J. POWELL wants cultures of Aphanom~ces COomycetes). 

DON C. PRUSSO wants collections of Tulostoma from North America. 

IFlN K. ROSS wants spore prints and cultures From Coprinus conurepatus. 

STEVEN L. STEPHENSON wants collections of myxomycetes, especially from 
areas of the world other than North America. 



Publications Needed 

TARA DUBEY needs literature on ecology OF aquatic fungi in the US and 
West Virginia Cphycomycetes and hyphomycetes). 

KEN J. HARRISON needs a copy of M u c o l o ~ ,  37C21, March/April, 19Lf5, or the 
entire volume 37 to complete his set. 

JIM KARWOWSKI needs a copy OF: K.B. Raper and D.I. Fennel. 1965. The 
Genus Asper~illus. Williams and Wilkins, Baltimore. 

R. W. KERRIGAN needs anything available on Auaricug. Historical material 
is particularly welcome. 

BO LIU needs publications on hypogeous fungi. 

SUSAN AND URN METZLER need Nycologia, Uols. 2-9, 11-15, 28, and 39. 

MARTHA J. POWELL needs: Sunchutrium by John Karling. 

DANA L. RICHTER has Volume I (text) of The Aparicaceae of Michigan, by C. 
H. Kaufman, 1918 (original, hardbound), and would like to acquire Uolume 
11 (plates) -- later edition OK. Otherwise, Dana would make his copy of 
Uolume I available for someone who desperately wants it. 

JOHANNES A. SCHMITT needs Mycolonia, Uol. 1 to 36 C19W) and Uol. 58 (19661 
to 79 C1987). 

STEVEN L. STEPHENSON needs reprints on myxomycetes. 

ABRAHAM UEINTRAUB Caddress above) needs: A.H. Smith, H.U. Smith, and N.S. 
Weber. 1979. Loow_ to Know the Gilled Mushrooms. Wm. C. Brown, Dubuque, 
Iowa. Also, Hog to Know the Non-Gilled Fleshu Fungi 

DR. H. ZARE-MAIUAN needs papers regarding aquatic lignicolous and leaf- 
inhabiting hyphomycetes. 

Publ icat ions  a n d  Computer  Programs 

for  Give-Away, Sale ,  o r  Exchange 

MERTON F. BROWN sent the following information about available copies of 
the book -- M. F. Brown and H. G. Brotzman. 1979. Phqtopathouenic 
Fungi: A Scanninp Electron Stereoscopic Survey. University of Missouri 
~olumbia-~xtension Division. 355 pages. All remaining copies were 
turned over to, and are available from, Students for the Advancement OF 
Plant Pathology, Department of Plant Pathology, 108 Waters Hall, Univer- 
sity OF Missouri, Columbia, MO 65211. Single copies are 115.95 (US), 
including US postage and the 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'? Note: IF you have not seen this publication, it is Pull OF 
exceptional three-dimensional micrographs! 1 



WALLACE E. ESLYN has for sale: 
Bycolokia-, vol.. 51 (19591 through current issue Cbest offer); 
Phqtopathology, vol. '46 (1956) through July, 1989, including 

Proceedings, 197'4-77 Cbest offer); 
Annals Missouri Botanical Garden, vols. XIXCY), XX(31, XXIC2, '41, 

XXIII(1)- (best offer); 
Ann. RE. Phytopath., vols. 5-8 (1967-703, excel. cond. (8'43 postpaid); 
Stevens, F. L. 1913. T h  F,unui Which Cause Plant Disease, RND Stevens. 

1925. Plant Disease Fungi, both good cond. (both for $50 postpaid). 
Hubert, E. E. 1931. An Outline of Forest Patholouq, AND Heald, F. D. 

1933. Manual of Plant Diseases, 2nd Ed., both good cond. (each $30 
postpaid. 

BO LIU has a copy of Ling Zhi CGanoderma Jucidum) to exchange For any 
fungal publication. (See -- New Books by Members.) 

ALAN PARKER has for sale a mostly complete 7 volume set of C.G. Lloyd's 
mycological writings. Price negotiable or will trade for other mycological 
literature; write for details. Also, a number of reprints (1920's-1960's) on 
plant viruses, crown gall, and apple scab; these are free to anyone willing to 
pay the postage. 

GEORGE C. PAPAUIZAS has for sale: (11 Phqtopatholopy, Uol. 37 (19'471 to 
Uol. 80 (19901 -- 3'4 volumes; ( 2 )  Plant Disease, Uol. 6'4 (1980) to Uol. 
7Y (1980) -- 10 volumes, call: (301) 3'4Y-3682. 

ELWYN 1. REESE has the following old volumes For sale: 
Sowerby- Enalish Botanu, 3rd Edition. 1873, with 182'4 colored plates OF 

flowering plants. 11 volumes. Some loose boards. $1,000. 
Torrey, J. 18'43. Natural History of New York, Part 2, Botang in Two 

Uolumes, with 162 colored plates. Fairly good condition. 5300. 
Schweinitz, L. D. 1822. Sunopsis fungorum Carolinae Superioris. 

A&, 1831. S~nopsis of North American Fun~i Ca photograph replaces 
original plate). Both have been rebound. 35200. 

MANY OTHER OLD UOLUMES ALSO! 

An English translation of the book Protomycetaceae of 
Switzerland by Gunther von Buren is available from Mike 
Thompson, Translations Department, National Agricultural 
Library, Beltsville, MD 20705. 

A. WEINTRAUB (Research Investigations, 2039 East 21st St, Brooklyn, NY 
11229) wants to sell: 
Lilly and Barnett. 1951. Phusiology of the Fungi. $25 plus shipping. 
A. H. Smith (autographed by Smith). Puffballs and Their Allies 

Michlma. $35 plus shipping. 
Waksman. T&g Literature on Streptomycin_, 19'4'4-1952. $25 plus shipping. 
J. R. Porter. 1950. Bacteriak, ch-gm>-stry- and Phusiology. $25 p.lus 

shipping. 



N e w  Books by Members  

GARY T. COLE and HARVEY C. HOCH. 1991. The Fungal Spore and Disease 
Initiation in Plants and Animals. Plenum, NY, SYO pp. + indexlill., 
195.00 CS119.00 outside US and Canada). 

BO LIU et al. 1990. Ling 2hi CGanoderma 1~1cid!~-n) --- Crown of Healthy Food 
(in ~hinese-1. Xie Yuan Publishing House, Bej.Jing, China. 

FUNGI PERFECTI, 1990-91 Catalogue available. Box 7639, Ol~mpia, WA 38507. 

MYCOLOGIA INDEX, Uols. 59-80 (1967-88). The cumulative Index to Mqcologia 
will be available in June, 1991. The Index is composed of.three parts: 
Fungous Taxa Index, Host Index, and Subject Index. Watch for an ord~r 
form in an upcoming issue of Mqcolouia. For more information contact 
Mary Palm. 

MYCOLOGICAL CALENDAR still available from 0. K. MILLER or D. LARGENT. 

MARTHA POWELL has a chapter (Poisonous and Medicinal Fungi) in the new book 
by Will H. Blackwell. 1990. Poisonous a- Medicinal Plants. Prentice 
Hall (Distribution Center, Route 59 at Brook Hill Drive, West Nyack, NY 
10935>, 329 pages, $37.00; phone: C201) 767-5937. 

WAYNE C. ROSING. 1991. Laboratorq Experience? i r  Botany. Kendall/Hunt 
Pub. Co. 130 pp. ISBN 0-9903-6992-3 

LEIF RYUARDEN. 1991. The Polupores, Sunopsis Funuorum, Uol. 5. 
and R.L. GILBERTSON. 1991. European Polypores, Uol. 1. 

JOHRNNES A. SCHUIT~ reports that the following are available from 
Eigenverlag der Delattinia, Fachrichtung Biogsographie, Universitat des 
Saarlandes, D-6000 Saarbrucken 11, Germany: (11 H. Derbsch and J.A. 
Schmitt. 1989. Atlas der Pilze des Saarlandes, Teil 1: Uerbreitunn u- 
Gefahrdung. Aus Natur und Landschaft im Saarland, Sonderband 2. 535 
pages, Price 30DM + postage; C21 and . 1987. Atlas der 
Pilze des Saarlandes, Teil 2: Nachweise, Okolouie, Uorkommen U J  
Beschreibunuen. Aus Natur und Landschaft im Saarland, Sonderband 3. 
815 pages,Price SO DM + postage. 

JACK S. STATES. 1990. Mushrooms and Truffles of the Southwest. Univer. 
Arizona Press, Tucson. 22Lf pp., 158 'color photos, 6 line drawings, 
J19.95 cloth (ISBN 0-8165-1162-q), $9.95 paper CISBN 0-8165-1192-6). 

Vacancies for  M y c o l o g i s t s  

A postdoctoral/support position will be available about May, 
1991 in the Systematic Botany and Mycology Laboratory, 
Beltsville, MD.   his position is to conduct/support research on 
the systematics of the Gliocladium-Trichoderma complex 
through the use molecular/isozyme techniques. This could be 
either a Ph.D. or Master's level position. If interested, 
please contact Dr. Amy Y. Rossman. She will send you a job 
announcement when available. 



A second 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 plants. An 
interest in computers would be helpful, although not mandatory. 
This could be either a Ph.D. or Master's level position. If 
interested, please contact Dr. Amy Y. Rossman. She will send 
you a job announcement. 

Labs With Sabbat ical  Openings  

Agriculture Canada, Research Station, P.O. Box 7098, St. John's, 
Newfoundland; A1E 3Y3, Canada. Fax (709) 772-6069. 

Ass i s tantsh ips  Fe l lowsh ips  Available  

Postdoctoral Fellowships. Contact: Dr. M.C. Hampson, P.O. Box 7098, St. 
John's, Newfoundland, A1E 3Y3, Canada. Fax (7091 772-606q. 

TOM HARRINGTON Cnote address change above) has a Research Assistantship for 
a graduate student to work on fungal genetics or taxonomy (Ceratocustis 
or Ophiostorna) or insect-fungi interactions and Forest tree diseases. 

LH FERMENTATION. 'Scholarships (ten per year), 11,000 and up, are available 
to students madoring in the life sciences who have demonstrated ability 
and who are in need of additional funds to continue their education. 
Normally granted in the fall, but may be granted throughout the year. 
Contact: LH Fermentation, Attn. J. Michael Porter, Manager, 
Fermentation Group, 39q2 Trust Way, Hayward, CA 995W. 

PENN STATE UNIUERSITY. A 115,000 scholarship fund to benefit Penn State 
students interested in Mushroom Science Technology has been established 
by the L.F. Lambert Spawn Company in memory of James (Jim) P. Roberts. 
The scholarship will be awarded to full-time undergraduate or graduate 
students planning to study mycology in the College of Agriculture. 
Contact: Susan McLaughlin (809) 863-1168. 

UNIUERSITY OF MINNESOTA. Graduate Research Assistantships available now 
for students interested in Forest products pathology (wood composite 
attack by fungi) or biopulping (effects of white rot fungi on pulp and 
paper properties of aspen chips). Current stipends approximately 
$11,000 with free tuition. Please contact: Dr. Elmer L. Schmidt, 
Associate Professor, Department of Forest Products, University of 
Minnesota, 2009 Folwell Ave., St. Paul, WN 55108. (6121 62q-9792. 

SUNY COLLEGE OF ENUIRONMENTAL SCIENCE AND FORESTRY. Research and Teaching 
A+sistantships available to graduate students interested in systematics, 
physiology, ultrastructure, ecology, molecular biology, and genetic 
engineering of fungi, or forest pathology, wood products pathology, or 
mycorrhizae. Contact: C.J.K. Wang, D.H. Griffin, J.J. Worrall, 
S.O. Rogers, or W . A .  Powell, SUNY College of ESF, Syracuse, NY 13210. 



UNIVERSITY OF CALIFORNIA, SANTA BARBARA. Research Assistantship for 
graduate student to study the molecular biology of Fungal development 
(Basidiomycetesl and cell differentiation. Contact: Ian Ross, 
Department of Biology, UC Santa Barbara. 

Employment Desired 

ERIC W. A. BOEHM seeks a post-doctoral research position. Researh 
interests include the correlated use of pulse-field gel electrophoresis 
CPFGE) and cytological 3-0 pachytene reconstructions of fungal nuclei to 
determine karyotypes. Related interests include in situ hybridization 
of DNA probes to 2-D fungal chromosome spreads, and linkage-specific 
physical maps derived from PFGE. Eric plans on finishing his Ph.D. in 
December, 1991. Major Professors are W. R. Bushnell and David J. 
McLaughlin (University of Minnesota). 

DR. TARA DUBEY desires an immediate post-doctoral fellowship. Ph.D. under 
Prof. G. P. Agarwal, University of Jabalpur, India. Research on Aquatic 
phycomycetes and hyphomycet.es. 

ABRAHAM WEINTRAUB (2039 E.2lst St., Brooklyn,NY 122291 is very interested 
in part-time (no travel) employment which will allow him to work at home 
preparing water extracts for various experimental culture media used in 
studies of nutritional requirements, growth promotion, sporulation, seed 
germination, etc. He has his own equipment and new techniques for 
mycology and botany. Extracts are filtered and sterile. He will 
prepare sterile solutions or sterile sand For inoculation and suspension 
of fungal spores. A new wetting agent also is available in sterile 
solution, if desired. 

Major Honors,  Awards,  and Promot ions  

ED BUTLER was elected to the rank of Fellow of the American Association for 
the Advancement of Science at the AAAS Annual Meeting, Feb. 18, 1991. 
The citation read, "For research on the biology and taxonomy of fungi, 
for outstanding teaching in mycology, and for life long devotion to the 
welfare and training of graduate students." 

In May, 1990, a second honorary degree was awarded to KARL ESSER: Docteur 
honoris causa, Republique Francaise et Universite de Toulouse. 

LAFAYETTE FREDERICK received an Excellence in Teaching Award (1990) from 
the American Phytopathological Society. 

HON H. HO was appointed by the SUNY Chancellor as a Faculty Exchange 
Scholar in SUNY. That Honor is to recognize faculty with disciplinary 
prominence. Hon will be available For seminar/consultation on any of 
the 6 Y  SUNY campuses with funding provided by the Research Foundation OF 
the State University of New York. 

MARTHA J. POWELL received the Miami University, Arts and Sciences, Educator 
OF the Year Award. 

WAYNE C. ROSING was promoted to Professor of Biology at Middle Tennesee 
State University, effective the 1990-91 Academic Year. 



Changes Affiliation Sta tus  

BILL BRAND1 retired on 30, June, 1990. He will continue at Oregon State 
research on Uerticillium. 

ED BUTLER retired in July, 1990, but was recalled to active service 
teaching mycology during the spring term, 1991. 

CARL F. FRIESE and SHIUCHARN DHILLION have accepted Post-Doctoral 
Fellowships at Texas Tech University, Lubbock, TX, working with John 
Zak. They will be focusing most of their attention on the interrela- 
tionships between spatial and temporal patterns of root-region fungi, 
and ecosystem and landscape pattern in semi-arid and arid systems. 

TOM HARRINGTON has accepted the position of Professor and Chair, Department 
of Plant Pathology, Iowa State University, Arnes, IR 50011. 

GARY F. LEATHAM moved from the USDA Forest Products Laboratory into the 
Departments of Botany and Food Science at the University of Wisconsin, 
Madison, WI. 

PROF. DR. H.P. VOLITORIS is spending a sabbatical leave with E.B. Gareth 
Jones, Portsmouth Polytechnic, Portsmouth, England, April-October, 1991. 

EDNUND E. TYLUTKI will be retiring from the University of Idaho in July, 
1991, after 39 years of service 

Other News ,  Notes ,  o r  Comments 

Ad Hoc CommilXee on Biodiversity 

Are you inkrested in fungus biodiversity or related questions? If so, send your name, address, 
phone and FAX numbers to Joe Ammirati, Department of Botany, KB-15, University of 
Washington, Seattle, WA 9 8 195. A brief statement of specific inkrest@) within the area of 
biodiversity would be helpful. Also, if you have information on individuals or groups outside 
mycology that might be helpful in working with problems related to fungus biodiversity, please 
include these with the above information. Finally, our goals in the coming year are to develop a 
mailing list for individuals or groups inkrested in biodivemity, and establish a permanent 
Biodivesity Committee within MSA. At the Portland meeting there will be a 
symposiurn/discussion session on Biodiversity. Anyone interested in this should contact me by 
the end of this summer or at the meeting in San Antonio. 
J. Ammirati, Chair, Ad Hoc Committee on Biodiversity. 

THE ANAMOFSH INFORMATION NETWORK (AnaNet) is a group of approximately 85 scientists 
from all over the world with an interest in anamorph (primarily Hyphomycete) taxonomy. 
Information is exchanged in a quarterly newsletter, which features discussions on 
theoretical and practical aspects of anamorph taxonomy, discussions of methods, 
brain-storming sessions on unidentified/undescribed fungi, and a listing of pertinent 



literature. The emphasis is on cooperation and participation-- the newsletter is 
not regarded as a publication so much as composite correspondence. If you are 
interested in participating in AnaNet, please contact Keith A. Seifert, at the 
Biosystematics Research Centre, Ottawa (see Changes of Affiliation). 

ATCC Catalogue of Yeasts, 18th Edition, 1990, listing over 3,000 strains of 
yeasts, and.including information about genotypes, source of isolations, 
literature references, media formulae, special applications, etc., and a 
new section of chromosome maps from Saccharomyces cerevisiae, is avail- 
able free-of-charge in the US ($5 in Canada and Mexico; $9 elsewhere). 
Also available is a new Catalouue of Plant Viruses & Virus Antisera, 
free-of-charge in the US (55.00 to all foreign locations). Contact: 
ATCC Marketing/NR66, 12301 Parklawn Dr., Rockville, MD 20852. 

TIM BARON1 sent the following: HERBARIUM BOXES custom-produced with white, 
glossy paper cover (other colors available) over hard, cardboard base. 
Estimates provided by vendor per Job, e.g., 1,000 white boxes with 
tight-fitting lids -- 3" X 2" X 3/?" -- $219.65. Contact -- Mr. 
Uandenberg, Central Paper Box Company, P.O. Box 5q9, McGrau, NY 13101 
(6071 836-6993. (Tim said -the boxes are sturdy; the Geology Department 
at SUNY-Cortland uses them to store geological specimens. The company 
has been a family business making boxes for over 100 years.) 

DR. RRJENDRA P. BHATT (Department of Botany, Garhwal University, Pauri, 
India) has a scholarship from the Indian government to study in the 
mycology laboratory of 0. K. Miller (Uirginia Tech) 'the systematics of 
agarics, particularly the Russulaceae and Amanitaceae. 

DR. ALICE W. CHEN visited, during January, Lone Star Growers, San Antonio, 
TX, the second largest plant nursery in the US. The nursery succeeded 
in cultivating Ganoderma lucidum, and now exports to Japan g .  lucidum 
product processed into tablets with superior qualities. In August, 
1991, Dr. Chen will visit Dr. William B. Stavinoha's research team at 
the Department of Pharmacy, University of Texas Health Science Center, 
San Antonio, where E. lucidum is being evaluated, using an animal model, 
for its effects on arthritis. David Zuick, Direstor of Microgenetics, 
Cotati, CA, has a G. lucidum extract available in capsule or powder 
form. Contact Alice Chen at (7161 381-0809. 

TERRENCE M. HAMMILL is the Democratic Party candidate for Mayor OF Oswego, 
NY. (That will necessitate someone ,else becoming Editor of the 
M X  Newsletter. 1 

DR. KEN A. HARRISON of Kentville, Nova Scotia; quietly celebrated his 90th 
birthday on March 11, 1991. He is in poor health, but he and his wife, 
Margaret, are still living in their own home. They will celebrate their 
60th wedding anniversary later this year. 

INSTITUTE FOR SCIENTIFIC INFORMATION CIS11 announced in April that a new 
product had been added to their list of electronic research tools, viz., 
Current Contents on Diskette with pbstracts. Contact: Peter Gaviorno, 
Senior Director of Marketing, 3501 Market St., Philadelphia, PA 19109. 

KATHY BANGHART JACOBSON, a doctoral candidate in botany at Uirginia Tech, 
is spending the year at the Desert Research Unit of Nimibia, which is 
under the direction of Dr. Mary Seely. Kathy is studying VAM fungi in 
dune grass and desert decomposers. 



INDIRA KALYANASUNDARAM, of the University of Madras, India, spent the 
period between mid-October and mid-January with Steve Stephenson at 
Fairmont State College doing collaborative research on myxomycete 
ecology. Her visit to the US was sponsored by a fellowship From the AAUW 
Educational Foundation and a Fulbright Travel Grant, and she also will 
visit Auburn University, the University of Kentucky, and the University 
OF Wisconsin-Madison, 

SUSAN AND UAN HETZLER want to know what happened to the new Membership 
Directory. 

ORSON K. MILLER was at the Herbarium, ETH, in Zurich, Switzerland, in 
August, and accompanied his host, Dr. Horak, to Fetan with a mycology 
class to collect and study higher fungi. Dr. Horak was a Uisiting 
Professor at Virginia Tech for 7 months in 1990. 

N B  NEWSLETTER. Some back copies are availabl'e from Clark Rogerson at the 
New York Botanical Garden. These will be available until 1 October, 
1991. 

JOHN PITT sent the Following announcement: 

INTERNATIONAL COMMISSIONS 

T W O  new internat ional  commissions have  been formed under  the  aegis of t h e  
Mycology Divis ion of the  Internat ional  Union  of Microbiological Societies (IUMS). 

T h e  Internat ional  Commission on Penicilliltnt and  Aspergilllts (ICPA; Cha i r  J.I. 
Pit t ,  Secre tary  M.A. Klich, Treasurer R.A. Samson) was formerly  the  Subcommission on 
Penicillium a n d  Aspergillus Systematics (SPAS) under  the Internat ional  Commission on 
Taxonomy o f  Fungi  (ICTF). As SPAS, ICPA has played a leading role in establishing 
in ternat ional  collaboration on the systematics of these two indust r ia l ly  important  
genera. I C P A  will  cont inue th is  role, by organising in ternat ional  specialist workshops, 
carrying o u t  collaborative studies on d i f f i cu l t  sections or  species, working towards 
authent ica t ion of  names of important  cul tures  in major collections, stabilisation o f  
taxonomy b y  t h e  t h e  preparation of lists of names in cu r ren t  use, a n d  liaison with other  
in ternat ional  bodies. 

Publications: "Advances in Penicillium and  Aspergillus Systematics", R.A. Samson 
and  J.I. Pit:, eds. New York: Plenum Press, 1985. 483 pp. 

"Modern Concepts in  Penicilli~im a n d  Aspergilllts Classification",  R.A. Samson 
and  J.I. P i t t ,  eds. New York: Plenum Press, 1990. 478 pp. 

T h e  Internat ional  Commission on Food Mycology (ICFM: C h a i r  J.1, Pit t ,  Vie-e- 
Chair  A.D. King, Secretary,  A.D. Hocking, Treasurer  R.A. Samson) was formed late in 
1990. I t  grew o u t  of a working group which has conducted two specialist workshops on  
"Standardisation of Methods fo r  the  Mycological Examinat ion of Foods" in 1984 a n d  
1990. The  majo r  roles for ICFM will be the  development of  improved methods, media 
and  techniques in  food mycology, and working towards achievement of  international 
s tandardisa t ion o f  food mycology methods. 

Publications: "Methods for the  Mycological Examinat ion of Food", A.D. King, J.I. 
Pit t ,  L.R. Beuchat  and  J.E.L. Corry, eds. New York: Plenum Press, 1986. 315 pp. 

I n  preparation: ""Standardisation of Methods in  Food Mycology", eds. R.A. 
Samson, A.D. Hocking, J.I. P i t t  and A.D. King. Amsterdam: Elsevier. Late  1991. 



IAN K. ROSS reported the following visits to his lab: Don Bianchi CCal. 
State Univ., Northridgel spent Sept., 1989, to Jan, 1990; Alan Rayner 
visited after the MSA Meeting in June, 1990; Mark Loftus (Ph.0. wi,th 
David Moore , Manchaster, UK) is the Uenture Research Post-Doctoral 
Fellow, 1989-91, studying the molecular biology of differentiation in 
Coprinus congregatus. 

LEIF RYUARDEN will include forays in 1991 to Venezuela, Costa Rica, the 
Congo, and Japan. He also will have a temporary professorship for two 
months in Paris. 

STAIN TECHNOLOGY has been replaced as the official publication. of the 
Biological Stain Commission by the new title, BIOTECHNIC & 

DR. ROLAND TREU (Institute fur Systematische Botanik, Der Universitat 
Munchen) has a scholarship For two years from the Forschungsgemeinschaft 
to study mycorrhizal fungi in 0. K. Miller's laboratory (Virginia Tech). 

ABRAHAM WEINTRAUB has for sa1e.a Revival Electric Table-Top Sterilizer, 
Model No. 12 C considered an antique; used by dentists and doctors years 
ago for small instruments and tubes) in perfect working condition. $25 
plus shipping. 

DR. H. ZARE-MAIUAN would like to thank R.A. Eaton, J.N. Anderson, and R.T. 
Moore for sending reprints of their papers to enrich the mycology 
library in Tarbiat Modaress University, Iran. Since mycology has been 
treated poorly in Iran, collecting mycological literature -- especially 
about hyphomycetes -- is an attempt to signify the importance of 
mycology. Thus, all contributions (books, papers, software, etc.) are 
welcomed. 



Molecular Biology and its Application 
to Medical Mycology 

I I Stromboli, Sicily, September 18-21, 1991 

I I Organized by: 

Bruno Maresca (IIGB Naples, Italy and Washington University, St. Louis, USA) 
George S. Kobayashi (Washington University, St. Louis, USA) 

Hedeyo Yamaguchi (Teikyo University, Tokyo, Japan) 

Sponsored by . . 
viamarcon idieci Foundation, -Naples, Italy . 

a n d  Molecular Genetics Foundation, St. Lou&, USA 

T o p i c s  w i l l  c o v e r  

M o l e c u l a r  B i o l o g y  of P a t h o g e n i c  F u n g i ,  
M o l e c u l a r  B i o l o g y  o f  Y e a s t s  

a n d  F i l a m e n t o u s  F u n g i ,  M e d i c a l  M y c o l o g y ,  
N e w  A n t i f u n g a l  S ' t r a t e g i e s  

One or two Poster Sessions will also take place 
-- - - 

Partial List of Invited Speakers 

J. Cutler, Montana State University 
J. Edman, University of California, S. Francisco 
E. Keath, St. Louis University 
D. K i p i s ,  Washington University, S t  Louis 
G.S. Kobaymhi, Washington University, St. Louis 
A. Lambm?'tz, Ohio 9a:e University 
G. Macino,;University of Rome ' 

B. Maresca, IIGB, Naples 
G. Medofl Washington University, St. Louis 

R. Monis, Rutger University 
P. Nurse, Oxford University, U.K. 
J. Pulitzer, University of Naples 

C. Scazzocchio, University of Paris-Sud 
P. Steele, University of Cinannati 
.*. Szan:szh, University of Texas 

B. Timberlake, University of Georgia 
H. Yamaguchi, Teikyo University, Tokyo 

D. Young, Cambridge University, U.K. 

I I Information I I 
Registration deadline is June 15,1991. Registration fee is US$400 for Scientists and US$600 
for Pharmaceutical Companies. Late registration will be charged 20% more. Checks should 
be made payable to Dr. Bruno Maresca and sent together with the registration forms only via 
.Federal Express or DHL. The number of participants is limited to 75. Please include a 
Curriculum vitae and a description of your present scientific interests. For further information 
and registration fonns please contact: Ms. Donatella Capone, Secretary IIGB Press, I I G B 
- Via Marconi, 12 - 80125 Naples, Italy. Telephone: (81) 7257304 - Telefax (81) 636123. 



LILLY RESEARCH LABORATORIES -- Eli Lilly and Company, Lilly Corporate 
Center, Indianapolis, IN 96285 

MERCK SHARP & DOHME RESEARCH LABORATORIES, Division of Merck & Co., 
Inc., P.O. Box 2000, Rahway, New Jersey 07065. 

MYCOTAXON, LID. -- Publishers of t?y,cotaxon, an international journal 
of the taxonomy and nomenclature of fungi and lichens -- P.O. Box 26Y, 
Ithaca, New York 1W351. 

MYCRO-SOLUTIONS -- Research reagents for the amateur and professional 
mycologist, P.O. Box 1219, Webster, NY 19580 

NOR-AM Chemical Company -- 3509 Silverside Road, P.O. Box 7995, 
Wilmington, Delaware 19803 

PFIZER, INC. -- Fine chemicals and pharmaceuticals by means of 
microorganisms -- 235 East 92nd Street, New York, NY 10017. (203) 
3'41-9100. 

PIONEER HI-BRED INTERNATIONAL, INC. -- World leader in genetic 
research for agriculture -- 7250 NW 62nd Avenue, Johnston, Iowa 50131. 
(516-51 270-Y100. 

ROHM AND HAAS CO. -- Specialty monomers, industrial biocides, and 
agricultural chemicals -- Research Laboratories, Dr. Willie Wilson, 727 
Norristown Rd., Spring House, Pennsylvania 19Y77 

SAND02 PHARMA LTD., CH-9002 Basel, Switzerland 

SCHERING CORPORATION -- Pharmaceutical research and development, Orange 
Street, Bloomfield, NJ 07003-9759 

TRIARCH INCORPORATED -- auality prepared microscope slides, 
catalog-listed, or custom-prepared to your specifications -- Ripon, 
Wisconsin 5Y971. 

UNIROYAL CHEMICAL COMPANY, INC. -- Producers of crop protection/ 
production chemicals; fungicides, insecticides, miticides, herbicides, 
plant growth regulants, and foliar nutrients -- 70 Amity Road, 
Bethany, Connecticut 06525 

UNIVERSITY OF SOUTH FLORIDA FOUNDATION -- Mycology Research Fund. 

THE UPJOHN COMPANY -- Pharmaceutical Research and Development -- 301 
Henrietta Street, Kalamazoo, Michigan Y9007. 

WARNER-LAMBERT COMPANY, PHARMACEUTICAL RESEARCH DIVISION, 2000 
Plymouth Road, Ann Arbor, Michigan Y8106-10Y7 
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A. Conidiophom; B. Conidia (both from host). 
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Uadosporium eebinulntum (Berkeley) de Vries, Contribution to the knowledge of the genus Cladosporium Link ex Fr. 
p. 49, Baarn, 1952. 


