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INTRODUCTION

This taxonomic study has been primarily undertaken to
gain a knowledge of the relative abundahce and number of
species of coprophilous asconmycetes, excluding the yeasts,
in southeastern Illinois. The area encompassed in this study
includes Coles, Cumberland, Clark, Douglas, Lawrence, and
Richland Counties. In the course of this research over one
hundred collections of various kinds of herbivore manure have
been examined. Also included are two pellets from precdatory
birds, Previous knowledge 6f this group of fungi in Illinois
has been restricted to 2 study conducted by Lane (1951),
primarily from collections made in Champaign County.

The Ascomycetes are a largs group of higher fungi.
According tc Ainsworth and Bisby (195%4), there are approx-
imately 1,700 genera and 15,000 species, while Bessey (1950)
approximates the number of species to be 42,000, The distin-~
cuishing characteristic of a2ll members of the class Asconycetes
is a sac-like cell called an ascus. The ascus contains asco-
sovores, which are the product of karyosamy and meiosis within
the ascus, and therefore are the perfect cpore stage. GHeny
asconycetes also reproduce asexually, forming imperfect spores
usuzally called conidia, although in yveasts and certain other
grouns they are sonetimes designated as blastospores or

nidia (azrturospores).
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The taxonomy of the class Ascomycetes is based on morpho-
logical characters. The kind and color of ascocarp, the type
of ascus, the arrangement of asci, and the characteristics of
ascospores are important features used in the classification
of this group of fungl,

The four kinds of ascocarps found in this class are the
cleistothecium, a completély closed structure; the perithecium,
generally a vase~shaped stfucture with an ostiole; the apothe-
cium, an open, cup-shaped structure; and the ascostroma, a
stroma which forms the wall of the asconcarp. Five major cate-
gories of ascomycetes are recognized according to the type of
ascocarp and the arrangement of the asci within the ascocarp:
those which bear nalked asci with no ascocarp, the
Hemiascomycetidae; those which produce scattered asci within
a cleistothecium or perithecium, the Euascomycetidae, series
Plectomycetes; those with asci arranged in a basal hymenium
within a cleistothecium or a perithecium, the Euascomycetidae,
series Pyrenomycetes: those with asci formed in a apothecium,
the Euascomycetidae, series Discomycetes; and those with asci
produced in an ascostroma, the Loculoascomycetidae.

The primary division of ascomycetes is according to ascus
morphology. Two distinct ascus types are evident, the bituni-
cate ascus and the unitunicate ascus, All members of the sub-
class Loculoascomycetidae have bitunicate asci. The subclass
Hemiascomycetidae has unitunicate asci, as do most members of

the subclass Euascomycetidae, The few members of the
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Euaséomycetidae, the Patellariaceae, which possess bitunicate
asci never form their asci in an ascostroma, but rather in an
apotheciun,

The bitunicate ascus has a wall composed of two distinct
layers, the exoascus and the endoascus, The exoascus ruptures
at the apex, allowing the endoascus to expand, forming a long
cylindrical sac, Typically the ascospores are forcibly dis-
charged through an elastic pore at the apex of the expanded
endoascus. This pore is not distinct in the mature ascus prior
to dehiscence, and lacks the variation in structure found in
the majority of unitunicate asci (Luttrell, 1951),

The unitunicate ascus wall is composed of two thin,
closely appressed layers, giving the impression of a single
wall, The ascus wall may be relatively rigid, or in some
instances it may be extensible. -ASCOSpore'release is accon-
plished by one of several mechanisms, The evanescent ascus
dissolves or breaks down to release the ascospores. The asci
in which forcible discharge of ascospores occurs have several
apical mechanisms, In the large: order Pezizales, the ascus
opens by a 1lid, or operculum, which is forced open when the
spores are discharged. Dennis (1968) described the ascus of
the order Heldtiales as having a sinmple apical pore, usually
penetrating a somewvhat thickened and conical portion of the
ascus wall, and the ascus of the order Ostropales as often
having a cap-like thickening at the tipm., Luttrell (1951)

assigned a representative genus to designate the dispersal



mechanism in those ordefs in which the ascospores are dis-
charged through a split or an apical pore in the ascus. The
Nectria type ascus usually lacks a distinct pore, and. the
spores are discharged through a wealkkened area in the ascus
apex. The Erysiphe type ascus always lacks a distinct pore,
and the asci burst as a result of a split in the ascus apex.'

In the Clavicevns type, the ascus apex forms a thickened heni-

spherical cap penetrated by a fine pore. The Xylaria type
has a thickened apex and a pore. The pore has a thickened
annular ring surrounding it, giving the appearance of a crovn
in the apex of the ascus. The Diatrype and Endothia types
both have an apical pore surrounded by a refractive ring
(Luttrell, 1951),

The type of ascospores, number of spores per ascus, and
to a lesser e:xttent the color, ornamentation, size, and arrange-
ment of spores are important characters used primarily in the
separation of genera of ascomycetes. The spore types which
occur in this group are the amerospore, a one-~celled, rounded
or ovoid spore; the didymospore, a two-celled spore; the phrag-
mospore, a spore with two or more septa; the dictyospore, or
muriform spore, viith septa in two or more planes; and the
scolecospore, a long, thin spore, with or without septa
(Ainsworth and Bisby, 1954), The number of ascospores per
ascus is typically eight, but the number may vary from one to
over a thousand syores yrer ascus in certain species. The

arrangenent of ascospores is usually uniseriate or bviseriete,



but'inordinate,and fasciculate arrangements occur in some
genera. Spére color mey range from hyaline to shades of
purple, brown, or black. In some groups the ascospores are
ornamented by granules, warts; spines, cracks, anastomosing
striae, or reticulations. Ascospore size and ornamnentation
are important in the separation of species.

Coprophilous asconycetes are a cormmon group of fungi
encountered on various kinds of herbivore dung. When properly
treated, dung collected at any time of the year will provide
representatives of this group abundantly. Some speciles appear
very frequently and in large numbers, ithile others seem to be
restricted in occurrence,

Coprophilous species are found in the orders Eurotiales
and Microascales of the Plectomycetes, Chaetomiales and
Sphaeriales of the Pyrenomycetes, Pezizales of the Disconycetes,
and Pleosporales of the Loculoasconycetes. The Eurotiéles
produce scattered asci within cleistothecia, while the
Microascales produce scattered asci within beaked perithecia,
provided vith definite ostioles. The Chaetomiales mostly forn
ostiolate perithecia with characteristic hairs originating
from the perithecial wall., The asci are arranged in a basal
hymenium and are evanescent. All members of the Sphaeriales
have dark, globose or pear-shaped, ostiolate perithecia. The
ascl are arranged in a basal hymenium, and the ascospores are
forcibly discharged at maturity. The Pezizales are character-

ized by operculate-asci and the forwation of apothecia. The
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Pleoéporales have asci vhich develop among pseudoparaphyses,
either in a pseudothecium or a multiloculate stroma
(Alexopoulos, 1962).

Coprophilous ascomycetes have a life cycle characteristic
of their Specialized habitat. The ascocarp, after developing
on dung, releases the mature ascospores. The ascospores are
found attached to or in close proximity with nearby vegetation,
having either been forcibly discharged from the ascocarp or
freed from the ascocarp and transmitted by insec?s, wind, or
rain, The ascospores are consumed, along with vegetation, by
a herbivore aninal, passed through the digestive tract, and
deposited with the dung. Germination of the ascospores occurs,
and a vegctative myceliunm develops on the dung, After a
variable period of tinme the nyceliuvm of homothallic spzscies
produces ascocarps, vwhile in heteronthallic species two compat-
ible hyphae must be present to accomrplish ascocarp formation.
Once the ascocarp reaches maturity and reieases ascospores,
the life cycle is completed.

Coprophilous ascomycetes posseés several adaptations to
aid in their survival., The forcible discharge of ascospores
helps to insure their removal from the dung and therefore
increase the liklihood of being ingested by an animal, In
those genera which have evanescent asci, the spores are
nrobably transmitted by wind, rain or several of the large
number of insects vwhich freguent dung (lichr, 193L). A nunber

of genera in the orders Sphaeriales, Pezizales, ancd
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Pleosporales have gelafinous appendages or sheaths attached to
or surrounding the ascospores. This gelatinous material allows
the ascospores to become attached to vegetation, thus helping
to insure their consumption by animals, It is of interest to

note that in the genus Ascobolus, which has coprophilous and

non~coprophilous species, the gelatinous sheath is restricted
to the coprophilous species, although it does not occur in all
of them (Brummelen, 1967). Ascospore pigmentation may be of
importance in spore survival., In the Ascoboloideae, it is
thoughtlﬁy Brummelen (1967) that the layer of pigment surround-
ing the ascospores protects the spore contents against ultra-

violet radiation when the spores are exposed,



LITERATURE REVIEY

The first taxonomic treatment to include coprophilous
pyrenomycetes occurring in North America was done by Ellis
and Everhart (1892), The authors described 11 coprophilous
genera and 28 species. In the suborder Hypocreaceae, one
species of Selinia was recognized, while in the suborder

Perisporaceae, family Perisporieae, one species of Perisvporiunm

was treated. Pour families of the suborder Sphaeriaceae were
reported to have coprophilous representatives: one species

of Wallrothiella in the family Cucurbitarieae; one species

of Xylaria and three of Poronia in the family Xylarieae; one

species of Chaetomium in the family Chaetomieae; six species

of Sordaria, five of Podosvora, two of Philocopra, two of

Hypocopra, four of Sporormia, and one of Sporormiella in the

family Sordarieae.

Griffiths (1901), in his treatment of the coprophilous
menbers of the North American Sordariaceae, added many species]
for he included 13 species of Sordaria, 29 of Pleurage

(=Podospora), eight of Hyvoconra, nine of Delitschia, 15 of

Sporormiza, and one of Svorormiella. Of these 78 species, 32

were newly described by Griffiths and 20 others were recorded
in North America for the first time., In a later publication,
Griffiths and Seaver (1910) treated the lNorth American

Fimetariaceae, a taxonomic category synonymous with the
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Sordariaceae, Comparing with Griffiths' earlier paper, they

cited two less species of Fimetaria (=Sordaria), two addition-

al species of Pleurage, and the same number of species of

Delitschia, Sporormia, and Sporormiella,

Stratton (1921), cataloging the Fimetariales of Ohio,
reported coprophilous species of five genera, including four

species of Chaetomium, six species of Fimetaria (=Sordaria),

14 species of Pleurage (=Podoswora), two species of Delitschia,

and six species of Sporormia, Included in this report were

four newly described species,

Cain (193!;) gave an extensive description of those co-
prophilous representatives found in Ontario of the very larege
and diverse order Sphaeriales, an order generally defined to
include the Sordariaceze. Included were 42 species of
Sordaria (as he treated it, this genus included species of

both Sordaria and Podospora), five of Coniochaeta, five of

Bombardia, one of Zygospermum, 13 of Delitschia, 25 of

Sporormia, two of Pleophrasmia, three of Hypocopra, 13 of

Chaetonium, one of Phomatosvora, one of Lentosvhaeria, and

one of Venturia. Of these 112 species, 27 were newly de-
scribed by him, In addition, 34 species recorded from North
America but not found in Ontario were listed. In a later
study (Cain, 1957) restricted to the Hudson Bay area, 26
species of coprophilous asconycetes were recorded.

Cain has recently published on a number of copropnilous

genera of pyrenonmycetes or allied groups, among which are
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Gelasinoswnora (1950), Phaeotrichum (1956a), Trinterospora

(1956b), Preussia (1961), and Podosvnora (1962). In addition,

Cain and Farrow (1956) reported on Triangularia and Cain and

Weresub (1957) on Svhaeronamella. A very complete treat-

ment of the genus Pososvora was presented by Mirza and Cain

(1969). Semidelitschia, a new genus in the Sporormiaceae,

was described by Cain and Luck-Allen (1969), while Apodospora,

a new genus in the Sordariaceae, was named by Cain and Mirza
(1970). The coprophilous members of the Pseudeurotiaceae
'wefe given attention by Malloch and Cain (1970). In a sep=~
arate publication Malloch (1970) expressed the opinion that

the genera Kernia and Lophotrichus belong in the Microascaceae,

although Benjamin (1949), in his original description of

Lophotrichus, placed it in the Chaetomiaceae, It is of in=-

terest to note that the type species of Lovhotrichus was

isolated by Benjamin on the University of Illinois campus.
The first North American treatrment of the genus

Chaetomium was done by Palliser (1910), who recognized 17

species, all of which wvere from North America and three being
newly described. Chivers (1915) monographed the genera

Chaetomium and Ascotricha, noting 28 species of Chaestomiuu,

including tvio new species, 23 of which were reported from

North America, and two species of Ascotricha, both from

North America. Greathouse and Ames (19L5) described three

nev species of Chaetomium from Tennessee, one of which is

coprophilous. Skolko and Groves (1948, 1953) noted 47
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Species of Chaetomium while working on seed-borne fungi,

three of these being new species, Ames (1949) reported nine

new species of Chaetonmium, four of which were isolated in

North America. The family Chaetomiaceae was monographed by

Ames (1961), and included 85 species of Chaetomium, 57 of

which were from North America; six species of Ascotricha,

three from North America; and three species of Lonhotrichus,

two from North America. Udagawa and Cain (1969) reported

four new species of Chaetomium, while Wener and Cain (1970)

reported one new species, all having been isolated in Canada.
One of first extensive listings of North American
discomycetes was given by Morgan (1902) for the discomycetes
of the Miami valley area of Ohio, Although no habitats were
given, among the species listed which are consistantly co-

prophilous were tvo species of Ascobolus, one of Lasiobolus,

one of Ryparobius, and one of Peziza. The first comprehensive
publication dealing with discomycetes in North America wvas
done in Iowa by Seaver (1905). This paper listed nine genera

of coprophilous discomycetes in Iowa, including one species

each of the genera Humaria (=Ascophanus), Peziza, Lachnea

(=Patella), and Thecotheus, tvwo species of Lasiobolus, five

species of Ascovrhanus, three species of Ryvarobius, six

species of Ascobolus, and two species of Saccobolus. Seaver

(1928) later published an enlarged and revised work on oper=-
culate discomycetes, covering rnauch of orth America. Of the

coprovhilous species reported twere two species of Ascodesnis,




12

one species of Cubonia, nine species of Ascobolus, five species

Saccobolus, 19 species of Ascophanus, three species of

Streptotheca, five species of Ryparobius, one species of

Thecotheus, two species of Lasiobolus, seven species of

-Patella, and two species of Peziza,

Recently several genera have been subjected to intensive

study. In 1961 Obrist revised the genus Ascodesmis, while

in 1964 Denison evaluated the species of the genus Cheilymenia

(=Patella) for North America. In his world monograph of

Ascobolus and Saccobolus, Brummelen (1967) listed a number of

North American species,

Kimbrough (1966) treated species of the genera Thelebolus,

Ryparobius, Ascozonus, Thecotheus, Lasiobolus, and Ascophanus.

Kimbrough and Korf (1967), in a paper in which the tribe
Theleboleae was proposed, described four new genera on the

basis of combining and segregating existing genera: Iodonhanus,

for species of Ascophanus with iodine positive asci; Coprotus,

for segments of Ascophanus and Ryparobius; Caccobius, for

species intermediate to Ascozonus and Thelebolus; and

Trichobolus, for setose members of Thelebolus. Later Kimbrough

separately treated the génus Thecotheus (1969), while Cain and

Kimbrough (1969) described a new genus Covrobolus, of the

Theleboleae, and Kimbrough et al revised the genus Iodophanus

(1969).

Very little resecarch has been done concerning the copro-

philous ascomycetes of Illinois. Grzham (1933), in a short
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paper dealing with the ecology of ascomycetes of the Chicago

area of Illinois, mentioned one coprophilous discomycete,

Peziza vesiculosa. Marks and Stover (1935) reported on fleshy
ascomycetes from east-central Illinoié; however, they reported
no coprophilous species, The only paper dealing specifically
with coprophilous ascomycetes in Illinois was Lane's (1951)
unpublished report of the coprophilous pyrenomycetes in the

Champaign area of Illinois., Reported were 11 species of

- Schizotheciun (=Podosnora), two species of Fiwmetaria (=Sordaria),

one species of Coniocheoeta, one species of Bombardia, two

species of Delitschia, four species of Sporormia, one species

of Lophotrichus, and five species of Chaetomiun,



MATERTALS AND METHODS

All collections of dung made during this study were from
Coles, Cumberland, Clark, Douglas, Lavwrence, and Richland
Counties of southeastern Tllinois. An attempt was made in all
counties to collect dung of both domestic and wild animals;
however, fewer collections of the later are represented
because of the difficulty in locating the excrement of wild
animals, Collections from wild animals, primarily rabbit,
coon, quail, and deer, were made by visiting areas which
furnish suitable habitats for these animals, It was found
that state parks, some of which practice wildlife management
programs, provide good collecting areas. In addition, know-
ledge of game populations supplied by local hunters proved
valuable, Dung of horse, cow, and sheep was collected from
pastures, barn lots, and stables, while the cage droppings of
domestic rabbit were utilized., Also included in this study
are two pellets from predatory birds, although these animals
are not herbivorous.

The majority of collections were made during the period
of time from October, 1970, to April, 1971, although a few
collections wvere obtained during the summer of 1970, The
season of the year seemed not to have an effect on the abun-

dance of ascomycetes that developed on the dung. ‘/henever

14
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vossible, fresh dung was selected to increase the likeli-
hood of ungerminated spores being present, However, an
abundance of asconycetes was often obtained from partially
weathered dung. Since most samples Qere taken during the
colder months of the year, the lower temperature may have
resulted in decreased spore germination prior to collect-
ion,

A garden trowel and paper sacks were used in collect-
ing and transporting the dung samples, Most collections
were immediately transferred to incubating containers at
the laboratory; however, some sawmples were dried and, after
several days, incubated. Cain (1934) and Brummelen (1967)
both indicate that dung may be air dried and stored until
needed, Brummelen (1967) reported a good development of
asconycetes, even after three or four months of dry storage.

All samples viere incubated in one pint plastic freezer
containers lined with two paper towels. The towels, which
were nmoistened before placing the dung in the container,
allowed for later addition of water, if needed, without
disrupting the surface of the dung. Dried sanmples of dung
were moistened after being placed in the containsr. Suf-
ficient wviater was added to keep the manure continually noist,
but no standing water was allowed in the containers. The
method of Richardson and Yatling (1968) was followed, who
reported that free uwater does not 2l11lcw the best developnent

of asconycetes,
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At the beginning of this study, incubating samples vere
maintained at room temperature in a dark storeroom. This
method yielded an abundance of some ascomycetes., However,
during the major portion of this study the procedure recom-
mended by Richardson and Watling (1968), in which incubation
is carried out in daylight, was used. To accomplish this,
samples were placed on a window ledge or in a lighted class~
room,

An experiment was undertaken to determine if a noticable
difference could be detected between incubation under light
and dark conditions. Four pieces of horse manure were cut
in half, one half of each piece being placed in a dark store-
room and the other half on a window ledge. The samples were
examined weekly for six weeks. In general, for a piece of
manure, the same species developed in light incubation as did
in dark incubation. However, ascomycetes growing on those
samples placed in the dark were approximately a week slover
in appearance than those growing in window light,

Samples were examined with a dissecting scope at one
week intervals after incubation. Sometimes a sample would
become overgrown with the mycelium of deuteromycetes or
phycomycetes by the end of one or two weeks. If this
mycelium persisted and continued to obscure the surface of
the dung, the sample was discarded. All sporocarps assignable
to the Agaricales were removed from samples, because these

fungi also interfere with examination. Samples wuere retained
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for a maximum length of eight weeks, which was considered
sufficient time for development of any ascomycetes that might
be present,

The sequence of appearance of the various groups of
ascomnycetes followed a general pattern, Members of the
Ascoboleae were the first to appear, usually within one or

tvo weeks after incubation. Species of Chaetomium and

Sordaria usually became evident after two or three weeks,

while species of Podospora developed at various times, gener-

ally in three to six weeks., Other genera of ascomycetes were
sporadic in appearance, occurring at various times from twvo to
six weeks.

In the examination of incubating dung, some ascocarps
are visible macroscopically, but many cannot be detected with-
out magnification. Incubating samples were exariined with a
Bausch and Lomb BVBg?B Stero Zoom model binocular microscope
having a magnification of 7x to 30x, Habit sketches and most
ascocarp measuremnents were made with this microscope equipped
with an ocular micrometer. Very small ascocarpé vere mea-
sured with the Zeiss microscope described belov.

The ascocarps of all genera studied, except Chaetomiun,

vere placed in a water mount for microscopic examination, and
then crushed by applying pressure to the cover slip. Ascocarps

of the genus Chaetomium, because of the nunerous perithecial

hairs, were first mounted in a drop of 70 per cent alcohol

to prevent air bubbles, this being replaced by water. The
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hairs, which are critical in species determination, were
teased apart with two fine needles, Examination of large
apothecia was accomplished by removing a thin, transverse
slice of the ascocarp with a razor blade. All slides vere
examined with a Zeiss Standard GFL microscope, having 12, 5x
eyepieces, 10X, 25%, and LOx Acromat objectives, and a 100x
0il Neofluar objective. Spore measurements were made with an
ocular micrometer, using the 100x oil immersion objective,
Ascospore and ascus drawings were done using a tube-~type
camera lucida,

A number of publications dealing with the taxonony of
coprophilous asconycetes were employed during this study.

Species of Svorormia, Sordaria, and Bombardia were identified

using Studies of Conro»hilous Snhaeriales in Ontario (Cain,

1934) and The llorth American Sordariaceze (Griffiths, 1901).

Identifications of collections of the genus Podoswnora were

from the Revision of the CGenus_Podoswora (lirza and Cain,

1969). Species of Preussia were determined through use of

Studies of Covrophilous Asconycetes, VII, Preucsia (Cain,

1961). Kernia bhrachvytrica was identified from A XNew Svecies
a (

of Magnusia (Ames, 1937) and The Fungus Genus Xernia with the

Descrintion of 2 Mew Svecies (Seth, 1968). lembers of the

genus Chaetonliun were deternined from A lonogranh of the

Chaetomiaceae (Anesz, 1961). The Genus Ascodesnis (Cbrist,

1961) was used to identify Azcodssnis nicrosconica, while

A Viorld liono~ranh of the Genera Ascobolus and Saccobolus

(Brummelen, 1957) was used to identify species of these
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genera, Lasiobolus eauinus was identified from A Keyv to the

Fungi on Duns (Richardcon and YWatling, 1968).

In addition, the following publications were used for

supplementary information: The Genera of Funzi (Clenents

and Shear, 1931), A Manual of the Soil Fungi (Gilman, 1957),

The North American Pyrenomycetes (Ellis and Everhart, 1892),

Danish Pyvrenomvcetes (Munk, 1957), The Finmetariales of Ohio

(Stratton, 1921), North Ameri.can Cuvw-Fungi (Operculate)

(Seaver, 1928), A Monograph of the Genera Chaetonium and

Ascotricha (Chivers, 1915), Notes on Seed-borne Fungi, V.

Chaetomiun swecies with dichotomously branched hairs

(Skolko and Groves, 1948), Notes on Seed=borne Fungi, VIT,

Chaetomium (Skolko and Groves, 1953), Some newv or noteworthy

species of the Genus Chactomium (Udagawa and Cain, 1969),

Apodospora, a new genus in the Sordariaceae (Cain and Mirza,

1970), Semidelitschia, a new genus of the Svorormiaceae

(Cain and Luck-Allen, 1969), Studies of Coprophilous Ascomycetes.

IV, Trinterospora (Cain, 1956b), Studies of Covorophilous

Asconvcetes. VIII. New Svecies of Podoswora (Cain, 1962),

Five New Genera in the Pseudeurotiaceze (lialloch and Cain,

1970), The Genus Cheilrenia in lorth America (Denison, 196%),

North Anerican Snecies of Thecotheus (Pezizeae, Pecizaceze)

(Kinmbrough, 1969), Iodovhanus, the Pezizece Serrecgation of

Some of thes species encountered during this study were

o

Ascophanus (Pezizales) (Kimbrouzh et 21, 196

isolated in pure culture to aid in identification., Species
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of Chaetomium were isoléted using a sterile needle with a
minute block of agar at the tip. The agar block was applied
to the cirrus of spores, then transferred to a plate of

oatmeal agar. Species of Preussia, Sporormia, Kernia, and

-Bombardia were isolated through surface sterilization of
ascocarps., The ascocarps were removed from the dung, washed
in sterile water, immersed in Clorox bleach for lengths of
time ranging from twenty seconds to two minutes, and trans-
ferred directly to plates of media, A species of Xylaria
was also isolated by this method from sections of the stroma

bearing perithecia. One species of Sporormia was isolated

by removing asci from a pseudothecium crushed in sterile
water, the asci being removed with a sterile needle and
transferred to plates of media,

Most species formed ascocarps on either or both the

oatmeal and horse manure agar, However, one species of

Bombardia, which was isolated by surface sterilization,
formed only mycelial growth on these two media. A method
favored by G. ¥, Martin was employed in an attempt to induce
perithecial formation in this isolate. Pieceslof straw and
corncob vere placed in twenty-two millimeter test tubes
containing one inch of water, and after sterilization pieces
of mycelial innoculum were placed on the straw or corncob at
water level., A thick mycelial growth resulted, but after

twelve teeks no perithecial fornation wias observed.
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Two media, oatmeal agar and horse manure agar, were
used extensively in culture work. Oatmeal agar was prepared
by sterilizing several flakes of instant oatmezl in a
petri dish and then pouring a layer of one and one-half per
cent vater agar over the oatmeal. Horse manure agar was
prepared by sterilizing horse manure mixed with water, filter-
ing the product through several layers of éheesecloth, and
combining 1000 millimeters of the filtrate with 12 grams of
agar, followed by sterilization.

Stock cultures were made after an isolate was confirmed
as axenic and ascocarps had developed. Subcultures of all
isolates have been deposited in the culture collection of

Eastern Illinois University,



SPECIES LIST AND COLLECTION DATA

The coprophilous ascomycetes identified during this study
are listed below, arranged according to series, order, and
family. The number of collections, including location, date,
and type of manure, is given for each species, The occurrence
of each species in the counties in which collections viere made
has been tabulated in Chart 1., while the frequency of appear-

ance during this study is illustrated in Chart 2.

SUBCLASS EUASCOMYCETES -~ SERIES PYRGNOMYCLTLS
ORDER SPHAERTALES
Family Sordariaceae
Sordaria Ces, and Dellot,

1. Sordaria fimicola (Rob.) Ces. and Delot,

Coles C.,, Charleston Tun, (Sect, 17, T12N, ROE),
L Dec,, 1970, horse manure,

Coles C.,, Ashmore Twn,, (Sect. 16, T13N, RIOE),
? Dec,, 1970, horse nanure,

Coles C., Ashmore Tun., (Sect. 19, T13N, RI1OE),
7 Dec., 1970, cow manure,

Coles C,, Hutton Twn., (Sect. 15, T11N, RI10E),
8 Dec,, 1970, horse manure,

Cumberland C., Union Twn., 30 Dec.,, 1970,
cow manure,

Coles C., Ashmore Twn., (Sect. 21, T134, RI0E),
3 Feb., 1971, ravbit manure,.

22
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Coles C., East Oakland Twn., (Sect. 24, T14H, RIIE),
2 Mar., 1971, horse manure,.

Lawrence C., Petty Twvn., (Sect., 25, TLN, R13Y),
14 Har., 1971, rabbit manure.

Lawrence C,, Petty Tvn., (Sect. 35, Tull, R13¥),
5 Apr., 1971, deer manure,

Coles C., Charleston Twn., Charleston fair grounds,
5 May, 1971, horse manure,

Coles C., Charleston Twn., Charleston fair grounds,
5 Hay, 1971, horse manure,

Richland C., Olney Twn., Olney fair grounds,
3 May, 1971, horse manure.

This species is one of the most commonly encountered
coprophilous ascomycetes in Illinois.

2. Sordaria humana (Tuck.) Winter

Coles C., Ashmore Twn., (Sect, 21, T13N, RIOE),
17 Oct., 1970, deer manure.

Cumberland C,, Cottonwood Twn,, (Sect. 27, T11N,
R9E), 18 Oct., 1970, rabbit manure.

Lawrence C,, Lawrence Tvwn., (Sect. L4, T3N, R12V),
L July, 1970, tame rabbit manure.

Lawrence C,, Lawrence Twn,, (Sect. L4, $%3N, R12Y),
26 Feb,, 1971, tame rabbit manure.

Podospora Cesati

1. Podosnora anserira (Ces. in Rabenh.) Niessl

Coles C., Charleston Tvm., (Sect. 17, T12N, ROE),
1 Dec., 1970, sheep manure,

Coles C,, Charleston Tvwn., Charleston fair grounds,
Ly Dec., 1970, horse manure,

Coles C., Ashmore Twn., (Sect. 16, T13N, RIOE),
7?7 Dec., 1970, horse manure,

-~

Coles C., Hutton Twn., (Sect. 15, T11N, RiOE),
8 Dec., 1970, sheep manure.

Cumberland.C,, Union Twn., 30 Dec., 1970,
horse manure,



24
Lawrence C.,.Lawrence Twn,, (Sect. &4, T3N, Ri12N),
L July, 1970, tame rabbit manure.

Richland C., Olney Twn., Olney fair grounds,
26 Feb., 1971, horse manure,

2. Podosvora avvendiculata (Auersw.) Niessl

Lawrence C., Petty Twn., (Sect. 25, T4N, Ri3¥),
14 Mar., 1971, rabbit manure.

3. Podosnora communis (Speg.) Niessl

Coles C,, Charleston Twn., (Sect., 17, T12MN, ROE),
1 Dec., 1970, sheep manure,

Coles C., Charleston Twn., Charleston fair grounds,
L Dec,, 1970, horse manure,

Coles C., Ashmore Tvm,, (Sect. 19, T13N, RIOE),
7 Dec., 1970, horse manure.

Coles C., Hutton Twn., (Sect, 15, T11N, RICE),
8 Dec., 1970, sheep manure.

Cumberland C., Union Twn., 30 Dec., 1970,
sheep manure.

Coles C., Charleston Tvm., (Sect. 17, T12N, ROR),
2 Jan., 1971, horse manure.

Coles C,, Pleasant Grove Twn., (Sect. 10, T11N,
ROE), 21 HMar., 1971, horse manure,

L., Podospora curvicolla (Winter) Niessl

Cumberland C,, Union Twn., (Sect. 8, T10N, RIOE),
3 Oct., 1970, rabbit manure,

Cumberland C.,, Cottonwood Twn., (Sect. 27, T11N,
ROE), 18 Oct., 1970, .rabbit manure.

Coles C., Ashmore Twn,, (Sect, 16, T13N, RIOE),
7?7 Dec,, 1970, horse manure,

Cumberland C., Cottonwood Tvm,, (Sect, 27, T11l,
R9%), 30 Dec., 1970, rabbit manure.

Coles C.,, Ashmore Tvn,, (Sect. 21, T13N¥, RIOE),
3 Feb,, 1971, rabbit manure.
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Lawrence C., Christy Tevm., (Sect. 3, T3U, R13Y),
26 Feb,, 1971, rabbit manure,

Douglas C,, Sargent Twn., (Sect. 2L, TI14N, R11E),
2 Mar,, 1971, rabbit manure,

Richland C., Olney Twn., Olney fair grounds,
26 Feb., 1971, horse manure,

Lawrence C., Petty Tvm., (Sect. 25, T4N, Ri3),
14 Mar,, 1971, rabbit manure.

Coles C,, Pleasant Grove Twn., (Sect. 21, T11N,
ROE), 20 Mar,, 1971, rabbit manure,

.Coles C., Charleston Twn., Charleston fair grounds,
5 May, 1971, horse manure,

Richland C,, Olney Twn,, Olney fair grounds,
3 lay, 1971, horse manure,

This is the most- common species of Podospora en=
countered during this study, and probably represents
the most cormmon svpecies in the state.

5. Podosporé curvula (De Bary) Niessl

Coles C., Charleston Tvm., Charleston fair grounds,
L Dec., 1970, horse manure,

Coles C., Ashmore Twm., (Sect. 19, T131, RIOE),
7 Dec., 1970, horse manure,

Clark C,, Vestfield Tvwn., (Sect, 25, T12H, RI4Y),
2 Jan,, 1971, horse manure,

Clark C., Westfield Tvm,, (Sect. 23, Ti2N, R1L4¥),
2 Jan., 1971, cow manure,

Coles C,, Charleston Tun., (Sect. 17, T12l, R9E),
5 Jan., 1971, horse manure,

6. Podosnora decivniens ('inter) Niessl

Coles C.,, Ashriore Twn., (Sect. 19, T13H, RIOT),
7?7 Dec,, 1970, cow manure.

Coles C,, Hutton Twn.,, (Sect, 15, T11i, RI10E),
8 Dec., 1970, horse nanure.

Clark C,, ‘estfield Twn., {Sect. 25, T12ii, R1u7),
2 Jan,, 1971, horse manure,
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Coles C., Charleston Tun., pasture next to the
Charleston sewage plant, 5 lMar., 1971, horse nanure,

?. Podosvworz inaecualis (Cain) Cain

Richland C., Olney Twn., dlney fair grounds,
26 Feb., 1971, horse manure,

Udagawa and Cain (196¢) describe this fungus as
showiing a tendency to grow on substrates other
that dung. In the collection revported here, the
perithecia were not produced directly upon the
manure, but rather on straw litter wnixed in with
the manure.

8. DPodosvora vleioswnora (Winter) Niessl

Coles C., Charleston Tuwn., Charleston fair grounds,
5 May, 1971, horse manure,

9. Podosnora tetrasvora (Winter) Cain

Cumberland C,, Cottonwood Tun., (Sect. 27, T11N,
RO9E), 30 Dec., 1970, rabbit manure. ,

Lawrence C., Christy Twm., (Sect. 3, T3N, Ri}h),
26 Feb. 1971, rabbit manure.

Douglas C,, Sargent Tvn., (Sect. 356, T15N, R11E),
2 Mar, , 19?1 rabblﬁ manure,

Lawrence C., Petty Tvmn., (Sect. 25, T4N, R13%),
26 Feb. 19?1, rabbit manure.

Douglas C., Sargent Twn., (Sect. 36, T15N, RI11E),
2 Mar,, 1971, rabbit manure.

Lawrence C., Petty Twn., (Sect. 25, Ti4N, R13¥),
14 Mar,, 1971, rabbit manure.

Coles C., Pleasant Grove Twn., (Sect. 21, T11N,
ROE), 20 Mar,, 1971, rabbit- manure.

10. Podosnora vesticnla (Berk. and Broome) Cain

Clark C., Yestfield Tvn., (Sect. 25, T12N, Rizy),
2 Jan., 1971, horse manure,.

Richland C., Olney Twvn., Olney fair grounds,
26 Feb. 19?1, horse nanure.

Coles C., .East Ozakland Tun., (Sect. 2, TILIN,
R11E), 2 lar., 1971, sheep manure, '
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Coles C., Bast Oakland Tvm., (Sect. 14, T1LN,
R11E), 2 Yar., 1971, cow manure,

Coles C., Charleston Twn., pasture next to the
Charleston sewage plant, 5 lar,, 1971, horse manure.

Coles C., Charleston Tvm., Charleston fair grounds,
15 Yar,, 1971, horse manure.

Bombardia Fries

\

1. Bombardia arachnoidea (Niessl) Cain

Clark C., Vestfield Twn., (Sect. 25, T12N, RI1LY),
2 Jan., 1971, horse manure.

The collection reported here agrees with the
description given by Cain (1934) for Bonberdia
arachnoidea (Niessl) Cain, due to the presence
of long, brown perithecial hairs. Cain failed
to give the spore size of this species, but
Griffiths (1901) reported the spore size of
Pleurarce arachnoidea Niessl (=Bombardia
arachnoidea (Niessl) Cain) as 17=20 X b6=11 u,
However, the spores of the collection reported
here have a slightly smaller length (15.5 x 8 u)
than given by Griffiths, Since Bombardia
arachnoidea is the only recognized species of
this genus with long, brown perithecial hairs,
the species reported in this present study has
been assigned to the species Sombardia
arachnoidea, despite the discrepancy in spore
Ssize.

Family Xylariaceae
Xylaria Hill ex Grev.

1, . Xylaria sp.

Coles C., Pleasant Grove Twn,, (Sect. 10, T11N,
ROE), 21 Har , 1971, horse manure.

The collection of Xylaria reported here consists

of one black strom“‘?TT'?n tall, with a stealk

2 ma. in dianeter» and a clavate head 3 mm, in dia-
meter, bearing numerous perithecia. The ascospores
are ellipsoid, very slightly flattened on one side,
light broéun ﬁt naturi tr, containing 2«3 large oil
drops, and neasui-e 9.5-11 % 6L,5-5 u, The only ref-
erencs evcokue“ed during this gludy to a coproephil=~
ouz &pecies of Xvlaria from llorth America w2s that
of Ellis and Sverhart (1892). They describved
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Xylaria pvedunculata (Dicks.) Ellis and Everhart as
being coprophilous, with a rather thick, dark brown
stroma having a subglobose fertile head roughened
by prominent perithecia, and tiith a spore size of

LO x 20 u, Dennis (196&) treats Xylaria vnedunculata
under the genus Podosordaria, describing the genus
as having a small nunber of rather protuberant peri-
thecia clustered in the subglobose tip of a small
stalked stroma. He gives the ascospore size of
Podosordaria pedunculata (S, F. Gray) Dennis as
L0-60 ¥ 20-30 u, and also recognizes two other spe-
cies of Podosordaria, both having larger spores than
the collection reported during this present study,
Munk (1957), in his treatment of Danish pyrenonycetes,
described one coprovhilous species of Xylaria under
the name Xylaria pedunculata Fr, It appears from
the description given by MHunk that he is dealing
vith an entirely different fungus than the Xylaria
pedunculata of Ellis and Everhart and the
Podosordaria pedunculata of Dennis, Munk describes
Xylaria pedunculata as having a black, very small
and slender stroma, a few mra, long and a few hun-
dred microns thick, with one to a few prominent
perithecia per stroma, and gives the spore size as
22=25 x 11~12 u, This wvorker has been unable to
assign the collection of Xylaria reported here to
any of the species described by Ellis and Everhart,
Dennis, or liunk., The clavate stroma with numerous
embedded perithecia, along with the smaller size of
the ascospores, differs considerably from descriptions
given by the above authors,

ORDER CHAETOMIALES

Family Chaetomiaceae

Chaetomium Kunze, ex Fries

1. Chaetoniunm aterrimum Ellis and Everhart

Coles C,, Mattoon Twn., Mattoon Junior High
School, 26 Jan,, 1971, waste material fronm a
guinea pig cage.

This species was isolated in pure culture fron
a collection nade by Larry Dennis of Mattoon.
Perithecia develop abundantly on oatmeal agar
in twvio veeks,

2. Chaetonium bostrvchodzs Zonf

Cumberland C,, Unior Twm., (Sect. 8, T10i, R103),
3 Oct,, 1970, rabbit manure.
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Cumberland C,, Union Twn., (Sect. 8, T10N, R10E),
30 Dec,, 1970, coon manure,

Coles C., Ashmore Tvm., (Sect. 21, T13N, RIOE),
3 Feb,, 1971, rabbit manure,

Lawrence C,, Lawrence Twn., (Sect. 21, T4N, R11%),
24 July, 1970, rabbit manure.

Coles C., Charleston Twn., south 9 th, street in
Charleston, 20 Feb., 1971, rabbit manure.

Coles C.,, East Oakland Twn., (Sect. 14, TIL4N,
R11E), 2 Mar., 1971, sheep manure.

Lavwrence C., Petty Twn., (Sect. 25, TN, R13W),
14 Mar.,, 1971, rabbit manure.

Coles C,, Charleston Twn,, Charleston fair grounds,
5 May, 1971, horse manure,.

Isolated in vpure culture from rabbit manure collect=
ed, 1% llar., 1971, Perithecia form abundantly on
oatmeal agar in two vieelks.

3. Chaetoniivn cavrinun Bainier

Coles C., Ashmore Tvm., (Sect., 21, T13N, RIOE),
17 Oct., 1970, deer nanure.

Coles C., Charleston Tvn., Charleston fair grounds,
15 Mar,, 1971, horse manure,

Isolated in pure culture from both of the above
collections. Perithecia develop on oatmeal agar
in two wvieeks, -

4, Chaetomium cochliondes Palliser

Coles C., Ashmore Twn,, (Sect. 19, T13N, RIOE),
7 Dec., 1970, cow manure,

Coles C,, Charleston Twn,, Charleston fair grounds,
15 Mar.,, 1971, horse manure.

Isolated in pure culture from cow manure collected
7 Dec., 1970, Perithecia develop abundantly on
oatmeal agar in two weeks,

5. Chaetoniun crismnatum Fuck.

Coles C,, Hutton Twvn.,, (Sect, 15, T11H, RIOT),
8 Dec., 1970, cow manure,
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Isolated in ﬁure culture from the above collection,
Perithecia develop slowly, in approximately L weeks,
on oatmeal agar.

6. Chaetomium globosum Kunze, ex Fries

Coles C,, Ashmore Tvm,, (Sect, 21, T13N, R103),
17 Oct,, 1970, hawl: or owl pellet,

Coles C,, Charleston Twn., (Sect, 17, T12ll, ROE),
2 Jan,, 1971, horse manure,

Coles C., Charleston Twn., Charleston fair grounds,
5 May, 1971, horse manure, '

Isolated in pure culture from horse manure collected
5 May, 1971, Perithecia develop abundantly on oat-
meal agar in two weeks,

7. Chaetomiunt murorum Corda

Coles C., Ashmore Twn., (Sect. 19, T13N, RI0E),
7?7 Dec,, 1970, cow manure,

Richland C.,, Olney Twn., Olney fair grounds,
26 Feb., 1971, horse manure,
SUBCLASS EUASCOMYCETELS ~ SERIES PLECTOMYCSETES
ORDER PLECTASCALES
Family Tripterosporaceae

Tripterosnora Cain

1. Tripterosmora brevicaudata Cain

Coles C., Charleston Tvm,, (Sect, 17, T12N, ROE),
2 Jan., 1971, horse manure.

Isolated in pure culture from the above collection,
Abundant ascocarps form on oatmeal agar,

2. Trinterosnora lonsiccudate Cain

Coles C., Charleston Twn., Charleston fair grounds,
15 Mar.,, 1971, horss manure,

Coles C,, Charleston Twn., Charleston fair grounds,
5 lay, 1971, horse mnanure,
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Isolated in pure culture from the above collection.
Ascocarps form abundantly on oatmeal agar.

ORDER MICROASCALES

Family Microascaceae

Kernia Nieuwland

1.

Kernia brachytricha (Ames) Benjamin

Coles C,, Charleston Twn,, (Sect. 17, T12N, R9E),
! Dec., 1970, sheep manure,

Coles C,, Hutton Twn.,, (Sect, 15, T1i1N, RIOE),
8 Dec., 1970, cow manure.

Cumberland C., Union Tvwn., 30 Dec., 1970,
horse manure,

Coles C., Ashmore Tvin,, (Sect, 22, T13N, RICE),
2 Jan,, 1971, cow manure,

Coles C., East Oaklend Twn., (Sect. 14, TI4N,
R115), 2 Mar,, 1971, sheep manure,

Douglas C., Sargent Twn,, (Sect. 36, T15N, R11E),
2 Mar., 1971, horse nmanure,

Coles C., East Oakland Tvm,, (Sect. 29, TI14N, R1L4Y),
2 Mar., 1971, horse manure,

Isolated in pure culture from cow manure collected
8 Dec,, 1970. Cleistothecia form very abundantly
on horse manure and oataeal agar,

SUBCLASS EUASCOMYCETES - SERIES DISCOMYCETES

ORDER PEZIZALES

Family Pezizaceae

Lasiobnlus Sacc,.

I

Lasiobolus equinus (llull, per Gray) Karst.

Coles C,, Pleasant Grove Tvn., (Sect, 10, T11N,

ROEm), 21 ¥ar,, 1971, horse manure,
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Jodovnhanus Korf

1., Iodovhanus carneus (Pers. per Pers,) Korf

Coles C,, Lafayette Twn., Bergner Acres,
8 Mar,, 1970, havk or owl pellet,

Coles C., Charleston Twn., (Sect, 17, T12N, ROE),
5 Jan,, 1971, horse manure,

Coles C., Charleston Twvm., (Sect, 17, TtaN, RI9E),
5 Jan,, 1971, sheep manure,

Isolated in culture from the collection of
8 Mar,, 1970. Very few apothecia form on
oatmeal agar after four to six weeks, and
this number decreases steadily with each
transfer, All three collections of this
species have been confirmed by Dr, James
Kimbrough.

Family Ascobolaceae

Ascobolus Pers, per Hook,

1. Ascobolus 21lbidus Crouan

Richland C., Olney Twn., Olney fair grounds,
26 Feb., 1971, horse manure,

Coles C., East Oakland Tvm,, (Sect, 24, TILN,
R11N), 2 Mar,, 1971, sheep manure,

Coles C., Charleston Twn., Charleston fair grounds,
15 Har., 1971, horse manure,

2. Ascobolus anoenus Oud.

Coles C,, Ashmore Tvm., (Sect, 21, T13N, RI10E),
17 Oct., 1970, deer manure.

3, Ascobolus crenulatus P. Karst,

Lavrence C., Christy Tvm., (Sect, 3, T3N, R13Y),
26 Feb., 1971, coon manure.

L, Ascobolus furfuraczus Pers. per Hoolk,

Coles C., Ashmore T™m,, (5ect, 21, T13¥, RI10Z),
17 Oct., 1970, deer manure,

Coles C,.,.Charleston Tim,, (Sect. 17, Ti2¥, ROR),
1 Dec.,, 1970, shzep manure,
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Coles C,, Charleston Twn., Charleston fair grounds,
L Dec., 1970, horse manure.

Coles C.,, Ashmore Twn,, (Sect. 16, T13N, R10®:),
7 Dec., 1970, horse manure,

Coles C., Hutton Twn., (Sect. 15, T11N, RI10E),
8 Dec., 1970, horse manure,

Cumberland C,, Union Tvm., 30 Dec,, 1970, cow
manure,

Cumberland C,, Uninn Tvm., (Sect. 8, TiOW, RIOE),
30 Dec,, 1970, cow manure,

Richland C., Olney Twn., Olney fair grounds,
26 Feb,, 1971, horse manure,.

Coles C.,, East Oakland Twn., (Sect. 13, TI4N,
R11E), 2 Mar., 19?1, cov manure,.

Coles C., Charleston Tvm,, Charleston fair grounds,
5 May, 1971, horse nanure,

- Coles C,, Charleston Twn., Charleston fair grounds,
5 May, 1971, horse manure,

Richland C,, Olney Twn,, Olney fair grounds,
3 lay, 1971, horse manure,

This species is one of the most commonly encounter-
ed coprophilous discomycetes in Illinois,

5. Ascobolus immersus Pers, per Pers.

Coles C,, Charleston Twn., (Sect, 17, T12d, RI9R),
1 Dec,, 1970, sheep manure.

Coles C,, Charleston Twn.,, Charleston fair grounds,
k Deég. , 1970, horse manure,

Coles C.,, Ashmore Twn., (Sect. 16, T13ll, RIOE),
7 Dec., 1970, horse manure.

Coles C,, Ashmore Tvm., (Sect. 19, T13N, RIOR),
7 Dec,, 1970, horse manure,

Coles C., Ashmore Twn,, (Sect. 19, T13i, RI103),
? Dec., 1970, cow mnanure,

Coles C., Charleston Twn.,, (Sect. 30, T12H, ROm),
22 July, 1970, horse nznure,



35

Coles C., East Oakland Twn., (Sect. 14, TI4N,
R11E), 2 Mar., 1971, sheep manure.

Coles C,, East Oakland Twn.,, (Sect., 24, TIL4N,
R11E), 2 Mar.,, 1971, sheep manure.

Lawrence C., Petty Twn., (Sect. 35, T4N, R13W),
5 Apr., 1971, deer manure,

6. Ascobolus scatigenus (Berk.) Brumm,

Coles C., Charleston Twin,, (Sect, 17, T12N, ROE),
5 Jan,, 1971, horse manure. :

Ascodesnis Tiegh.

1., Ascodesnis svhaerosnora Obrist

Coles C,, Ashmore Tvin., (Sect. 21, Ti13N, RIOE),
17 Oct., 1970, hawk or owl pellet,

Coles C., 23 July, 1970, rabbit manure,

Saccobolus Boud,

1. Saccobolus denauneratus (Berl, and Broome) E. C, Hansen

Coles C., Charleston Twn., Charleston fair grounds,
L Dec,, 1970, horse manure,

Cumberland C,, Union Tvmn., 8 Dec,, 1970,
horse manure,

Coles C., East Oakland Twn., (Sect. 2L, TI4N,
R11E), 2 Mar., 1971, sheep manure.

Coles C., Charleston Twm., Charleston fair grounds,
5 May, 1971, horse manure,

2. Saccoholus slaber (Pers. pmer Pers.) Lanmb,

Coles C., Charleston Twn., (Sect, 17, Ti2H, R9R),
1 Dec., 1970, sheep manure,

Coles C., Charleston Twn., (Sect, 17, T12il, ROE),
5 Jan., 1971, norse manure.

3. Saccobolus mininus Vel,

Richland C., Olney Twn., Olney fair grounds,
3 May, 1971, horse ranure,
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According to Brummelen (1967), this species has
only been recorded once before in North Americg,
by Thaxter in 1891,
SUBCLASS LOCULOASCOMYCET=S
ORDER PLEOSPOR.LLES
Family Sporormiaceae

Preussia Fucl:t.

1. Preussia funiculata (®reuss) Fuck.

Richland C., Olney Twn., Olney fair grounds,
26 Feb,, 1971, horse manure,

Isolated in pure culture from the above collection.
Ascocarns develop in approxzimately three weeks,
Abundance and size seems quite variable in culture,

2. Preussiz fleischhalkii (Auersw.) Cain

Coles C., Charleston Twn., Charleston fair grounds,
15 Mar., 1971, horse nanure,.

Isolated in pure culture from the above collection,
3., Preussia sp.

Coles C,, Charleston Twn., (Sect. 17, Ti2N, ROE),
2 Jan., 1971, horse manure,

Isolated in pure culture from the above collection,
The spore size of this isolate differs considerably
from the sizes of the 11 species described ty Cain

(1961), Ascocarps form on oatmeal agar in approx-

imately three weeks,

Svoorormia Dellotaris

1., Sworormnia australis Speg.

Clerk C.,, VWestfield Twn., (Sect, 25, T12l, RI4Y),
2 Jan., 1971, horse manure,

2. Smorormia intermedia Auersw.

Coles C., East Oakland Tvn., (Sect. 1L, TI4N,
R118), 2 Mar., 1971, cow manure.



37

Isolated in ﬁure culture from the above collection.
Pseudothecia form abundantly on horse manure and
oatmeal agar,

3. Svororniez levworina Niessl

Coles C,, Charleston Twn., South 9 th, Street
in charleston, 20 Feb., 1971, rabbit manure,

Isolated in pure culture from the above collection.
Pseudothecia form quite abundantly on oatmezsal agar.

L, Sporormia minima Auersv.

Coles C., Ashnore Twn., (Sect. 21, T13N, RIOE),
17 Oct., 1970, deer manure,.

Coles C., Ashmore Tvin., (Sect., 21, T13N, RIOE),
3 Feb., 1971, rabbit manure.

Richland C., Olney Twn.,, Olney fair grounds,
26 Feb,, 1971, horse manure,

Lawrence C., Petty Tvm., (Sect. 35, T4N, R137),
5 Apr., 1971, deer manure,

5. Syorormnia kansensis Griff,

Coles C., Charleston Tvn., Charleston fair grounds,
L Dec., 1970, horse nmanure.

Clark C,, Vlestfield Twn., (Sect, 25, T12N, R1L4i)),
2 Jan., 1971, horse manure,

Isolated in pure culture from horse manure collected

L Dec., 1970, Pseudothecia form very well on
horse manure and oatmesal agar.



DISCUSSION

During this study 44 species of coprophilous ascomycetes
in 14 genera have been recorded, Twenty-one of these species
are pyrenomnycetes, three arc plectomycetes, eight are loculo-
ascomycetes, and 12 are discomycetes, The occurrence of each
of the 14 genera in North America, and specifically in Illinois,

will be discussed,

In the genus Podospora Mirza and Cain (1969) reported

58 species occurring in North America. Lane (1951), in his

study of the coprophilous pyrenomycetes of Illinois, recorded

11 species of Schizothecium, a synonym he used in preference

to the name Podosvora, which is regarded as the valid generic

name by Mirza and Cain (1989). 0f these 11 species, l.ane -

proposed new name combinations for all but Schizothecium

fimicolum Corda, Since Lane's work has remained unpublished

these combinations are not valid; however, as an aid to a
comparison with Lane's study, reference will be made to his

combinations., Two of the species of Schizothecium (=Podogwora)

reported by Lane are doubtful remnbers of the genus Podosvora,

Lane's Schizothecium zvgosporun (Spes.) Lane is treated by Cain

(193:) as Sorcdeidia zyzsosvora Speg. (in this publication, Cain
of

placed all spacies Podos»ore under the generic nane

Sordaria). However, Cain (1952) and lMirza and Cain (1959)

z0
20
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in papers dealing with the genus Podospora, make no mention

of this species, even in their lists of synonyms. Lane's

Schizothecium finicolum Corda is recorded in Mirza and Cain

(1969) as doubtful, for they indicate the description of the
species is inadequate for determination and no specimen has
been found, Those species reported by'Léne and found in

common with this study are Podosvora anserina (Ces, in Rabenh,)

Niessl (=Schizothecium anserinum (Ces,) Lane), Podosvora

vesticola (Berk, and Broome) Cain (=Schizothecium minutum

(Fuck,) Lane), Podospora curvula (DeBary) Niessl (=Schizothecium

curvulum (DeBary) Lane), Podospora communis (Speg.) Sacc.

(=Schizothecium vestitum (Zopf.) Lane), Podospora deciviens

(Winter) Niessl (=Schizothecium decipiens (Winter) Lane), and

Podospora curvicolla (Viinter) Niessl (=Schizotheciun

curvicollum (“/inter) Lane). Lane found three species,

Schizothecium taenioides (Griff.) Lane (=Podospora australis

(Speg.) Niessl), Schizothecium pyriformis (Bayer) Lane

(=Podosvora pyriformis (Bayer) Cain), and Schizothecium

similis (Hans.) Lane (=Podospora similis (Hans,) Niessl),

which this worlier did not encounter. Included in the species
found during this study, but not reported by Lane, are four

species of Podospora, P. avvpendiculata (Auersw,) Niessl,

P. inaequalis (Cain) Cain, P. pleiospora (''inter) iiessl, and

P. tetrazsyora ('finter) Cain.

In the genus Sordaria (in the restricted sense that the

genus is recognized. by liunk (1257)), Cain (1934) reported eisht
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species as occurring in North America, while Cain and Groves
(1948) reported five species isolated from seeds, two of
which have been subsequently recognized as species of

Podospora, Lane (1951) listed tvio species from Illinois,

Fimetaria fimicola (Rob.) Griff. and Seaver (=Sordaria

finicola (Rob.) Ces. and DeNot.) and Fimeteria humane (Fuck.)

Griff. and Seaver (=Sordaria humana (Fucl.) Yinter). The

same two species were recorded during this study.

Five species of Bombardia were reported from North

America by Cain (193L4). Lane (1951), on the basis of the
distinctive spore chéracteristics of this genus, reported an
unidentified member of this genus from Illinois. One species
vas encountered during this present study and has been identi-

fied as Rombardia arachnoidea (lTiessl) Cain.

The only comprehensive North American study of the genus

Snorornia has been that of Cain (1934), in which 30 speéies

are given. Lane (1951) recorded four of these from Illinois,

Syorornia hurculea Ellis and Everhart, Svorormia australis

Speg., Svororrnia leporina Miessl, and Snorornia minima Auersti.

In this present study, the latter three species rtiere also
identified, in addition to two species not encountered by

Lane, Sporormiz Lansensis Griff. and Sworormia internedia

Auersw, , making a total of five species of Sporormnia.

Avpproximately 57 svecies of Cheaetomium have been revorted

from North America (Ames, 1961, Udessawa and Cain, 1969), of

which 30 are conrophilous, =t least on occasion. Lane (1951)
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reported Chaetomium caprinum Bainier, C. bostrychodes Zopf.,

C. cochlindes Palliser, C. globosum Kunze, and C. murorum

Corda from Illinois, These five species were also recorded
during this present study, along with two additional species,

Chaetomium aterrimum Ellis and Everhart and Chaetomium

crispatum Fuck.

Lane (1951) reported a total of four other species in
three genera of pyrenomycetes which were not encountered

during this study: Coniochaeta scatigena (Berk, and Broome)

Cain, Delitschia didyma Auersw., Delitschia winteri Phill,

and Plowr,, and Lophotrichus ampullus Benjamin, the latter

being isolated at the same location as Benjamin's type
collection of this genus,

Three coprophilous species of plectomycetes, a group
not included by Lane in his study of coprophilous fungi of
Il1linois, were recorded. In the genus Kernia three species
have been reported from North America (Seth, 1968), and

during this study one of these, Kernia brachytricha Anes,

wvas identified several times. 1In his description of the

recently named genus Trivterosvora, Cain (1956b) reported

three species from North America, and two of these,

Trivterosmora brevicaudata Cain and Tripterosmora longicaudata

Cain were recorded in this study. Although Tripterosbora

brevicaudata has not been described as coprophilous, for it
has been revworted from seeds and from a living branch of

yellow birch, an isolate of this fungus was made and agreed
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with all of the morphoiogical characteristics of this species.
In the genus Preussia, better known under the nane

Perisporium, Cain (1961) reported four coprophilous species

from North America, Two of these species, Preussia funiculata

(Preuss.) Fuck. and Preussia fleischhakii (Auersw.) Cain, have
been identified in this present study., In addition, an
isolation of a third species has been made, but, as indicated
in the listing of species, it does not agree with any of the
11 known species of this genus as given by Cain (1961),
Knowledge of the coprophilous discomycetes of North
America is largely limited to the work of Seaver (1928), and
to the recent work of Brummelen (1967) and Kimbrough (1966,
1967, 1969). Lane (1951) did not treat this large group in
his study of the coprophilous fungi of TIllinois., Twelve
species in five genera. of the discomycetes, order Pezizales,

have been encountered in this present study, In the genus

Ascodesnis, Obrist (1961) reported three species from North

America, and one of these, Ascodesmis sphaerospora Obrist,

was encountered in the course of this research of the
coprophilous ascomycetes of southeastern Illinois. Three

species of Lasiobolus have been recorded from North America

(Kimbrough, 1966), and again one of these, Lasiobolus equinus

(Mull. per Gray) Karst. was encountered. In his monograph,

Brummelen (1967) revortied 18 coprophilous snecies of Ascobolus

and nine of Saccobolus from North America. The following six

species of Ascobolus and three species of Saccobolus were
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recorded during this current study: Ascobolus albidus Crouan,

A. amoenus Oud., A. crenulatus P, Karst., A. furfuraceus Pers,

per Hook., A. immersus Pers, per Pers., A. scatigenus (Berk.)

Brumm,, Saccobolus depauperatus (Berk, and Broome) E, C,

Hansen, S. glaber (Pers. per Pers.) Lamb,, and S. minimus Vel..

For the genus Iodophanus, Kimbrough et al (1969) reported four

coprophilous species occurring in North America., JTodovhanus

carneus (Pers, per Pers.) Korf was found three times during
this study, and all three of these coilgctions have been
verified by Dr. Kimbrough,

Any ascomycete appearing in six or more of the 105
collections of manure examined during this study has been
considered to be common, while any species appearing only once

has been regarded as rare. Among the pyrenomycetes, Podosnora

anserinz, P, curvicolla, P, communis, P. vesticnla, Sordaria

fimicola, and Chaetomium bostrychodes are treated as common,
Cain (193L4) also reported these species, with the exception

of Chaetomium bosirychodes, as being common and widely distri-

buted in Ontario; however, Cain merely noted the species of

Chaetomium identified during his study and made no reference

to their distribution or frequency of occurrence. Lane (1951)
also reported these same species as common in the vicinity of

Urbana, Illinois, again with the exception of Chaetomium

bostrvchodes,

The pyrenomycetes encountered during this study whose

occurrence has been considered rare are Podosvora inaccualis,




A

P. appendiculata, P. pleiosvora, Bombardia arachnoidea,

Chaetomium aterrimum, and C. crispatum, plus an unidentified

species of Xylaria, Cain (1934), however, treated Podosvora

appendiculata and Bombardia arachnoidea as common and Podospora

pleiosvora as not common, but did not report Podospora insequalis,

Chaetomium aterrimum and C, crispatum. Cain and Groves (1943)

cited isolations of Podospora inaequalis from seeds from several

locations in the United States, including Illinois. For

Chaetomiunm crispatum, Chivers (1915) indicates this as a species

frequently found on various substrata in New England. On the
other haﬁd, Ames (19G1) lists only two other localities for
this species, Virginia and Tennessee. In addition it should
be noted that Skolko and Groves (1953) cite a collection from
opossum dung from South Carolina and Abbott (1926) reports it

from soil in Louisiana. For Chaetortium aterrimum Chivers

(1915) lists only the type collection on damaged wheat from
Kansas, and in addition Ames (1961) cites it from New England,
Virginia, aﬁd Tennessee growing on rat, dog, and rabbit dung,
None of the six species regarded as rare were reported by
Lane in his study of Illinois coprophilous pyrenomycetes,

Of the eight loculoascomycetes encountered during this
present study, none have been recorded as common, while six

species are cited as rare, In the genus Sporormia, snecies

falling in the rare category are Snorornias intermedia, S.

australis, and S. leporina. In contrast, for Ontario Cain

(1934) treated Svororniz intermedia and S. leporine as coni-

nmon and 5. australis as not common, while in Illinois,
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Lane (1951) reported Svorormia australis and S. leporina as

occurring on occassion, and failed to report S. intermedia.

In the genus Preussia, P. funiculata, P. fleischhakii, plus

the unidentified isolate of the genus, are all considered

rare, Cain (1961) has reported Preussia funiculata several

times from Canada, while also reporting P, fleischhakii

three times from the same area. Lane did not treat Preussia,
since cleistocarpous genera were not included in his study.
Of the three species of plectomycetes isolated during

this study, one, Kernia brachytricha, qualifies as common,

vhile another, Tripterosvora brevicaudata, is rare. Although

there are no available references dealing with the distri-
bution of the genus Kernia in North America, the rather

frequent occurrence of Kernia brachytricha in this study

suggests that it is probably common in states other than
I1linois, In his recent description of the genus

Trivterospora, Cain (1956b) reported T, brevicaudata as

having been isolated twice from Canada and once from Connecti-
cut, although not from dung.

Of the 12 discomycetes encountered during this present
research, two are considered common, while five are recorded

as rare, For the common species Ascobolus furfuraceus, Seaver

(1928) indicates a distribution probably throughout North
Anmerica, and Brummelen (1957) treats it as common in North

America. For the second common species, Ascobolus immersus,

Seaver suggests that it also probably occurs throughout
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North America, and again, Brummelen (1967) considers it common
in North America. Those species of discomycetes regarded as

rare include Lasiobolus eguinus, Saccobolus mininmus, Ascobolus

amoenus, A. scatigenus, and A. crenulatus. For Ascobolus

amgenus, Seaver (1928) has given the distribution as New York
to Iowa, but has not specifically referred to Illinois. For

Ascobolus crenulatus he gives as the lmown distribution Iew

York, and for Ascobolus scatisenus he gives in addition to

New York, Porto Rico. For these three species, Brumnelen
(1967) has recorded several collections of each from North
America, but again, none of these were from Illinois,

Saccoholus minimus is not treated by Seaver (1928), and

Brummelen (1967) gives only one report of this species from
North America, that being a collection from lMaine made by

Thaxter in 1891, For the species Lasiobolus eguinus, Seaver

(1928) gives as the distribution ih North America Massachusetts
to South Carolina, North Dakota, Colorado, California, and the
Bermuda Islands. Kimbrouzh and Korf (1967), in their analysis
of thg tribe Theleboleae, have cited numerous collections of

Lasiobolus esuinus from lNorth America, but none wvere from

Illinois.

For all species recorded more than three times during
this study, a tabulation of the type of manure was made to
determine if there was any correlation between a certain
species of ascomycete and the uianure of a certain kiad of

animal, but for. most none was noted. However, in a few
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species a consistency wvias observed, although possibly this

may not be exhibited in further collections. In the five

times Podosnora tetraswvora vias observed, all observations

were from wild rabbit manure. Of the 12 times Podospora

curvicolla was obtained, eight identifications viere from

rabbit manure while four wvere from horse manure, suggesting

an affinity toward rabbit manure. Soxrdaria humana was recorded

in four collections, always from the manure of wild animals,
three of these from rabbit and one from deer. Three of the
species wthich were corimonly encountered in this study showed

a tendency toward donestic animal dung. Kernia brachytricha

vtas reported ten times, Ascobolus furfuraceus 11 times, and

Ascobolus irmersus nine times; all of these reports having

been made from cow, sheep, and horse ranure,

The publications listed in the earlier portions of this
paper have been examined for distribution records in Horth
America of the species found during this study. On the basis
of these records, and because of the lack of research on
coprophilous ascomycetes in Illinois, several of the species
found.during this study are apparently state records for
I1linois, The following 2, species are given as state records:

Podosvpora apnendiculata (Auersw,) Niessl, Podosvora pleiospora

(Winter) Niessl, Podospora tetraswmora (YJinter) Cain, Bombardia

arachnoidea (MNiessl) Cain, Chaetonium aterrimum Bllis and

Everhart, Chaetomiun crisnaturi Fuck., Preussia funiculata

(Preuss) Fuck., Preussia fleischhakii (Auersw) Cain, Sdorormia
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intermedia Auersw,, Sporormia kansensis Griff., Tripterosnora

brevicaudata Cain, Trinterosnora longicaudata Cain, Kernia

brachytricha (Ames) Benjamin, Lasiobolus equinus (Mull. per

Gray) Karst., Iodovhanus carneus (Pers. per Pers,) Korfg,

Ascobolus albidus Crouan, Ascobolus amoenus Oud,, Ascobolus

crenulatus P. Karst., Ascobolus furfuraceus Pers, per Hook.,

Ascobolus immersus Pers. per Pers., Ascodesmis sphaerospora

Obrist, Saccobolus devauveratus (Berk. and Broome) E. C,

Hansen, Saccobolus glaber (Pers. per Pérs.) Lamb, , Saccobolus

minimus Vel,



SUMMARY

The coprophilous ascomycetes are very common fungi en-
countered on all types of herbivore dung. They appear at
all seasons of the year, developing readily under laboratory
conditions, and furnish a diversity of taxonomic groups for
study.

This research has been primarily a taxonomic survey of
the coprovohilous asconmycetes of southeastern Illinois. One
hundred and five samples of dung from various herbivore an-=
imals were incubated in the laboratory and examined period-
ically for asconycetes,

As a result of this research, L4 species representing
14 genera of coprophilous asconycetes were recorded for this

region of Illinois, including ten species of Podoswnora, tvo

of Sordaria, one of Bombardia, seven of Chaetomium, one of

Xylaria, two of Trinterosnmora, one of Kernia, five of

——

Sporornia, three of Preussia, one of Ascodesnis, three of

Saccobolus, six of Ascobkolus, one of Lasiobolus, ané one of

Todophanus, IN'ine species were recorded in six or more collec-

tions and are therefore considered common, while 19 species
vere found only once and are regarded as rare. 4 total of

2Ly species are reported here as state records.
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KEY TO THE COPROPHILOUS ASCOMYCETES
ENCOUNTERED DURING THIS STUDY

Ascocarp a perithecium, cleistothecium,
Or Stror'qa lllllllllllllllllllllllll } Fl.l.!...llll.l‘ ..... 2

HBCOTAYD ANl APOLHECIUNI; « & sue's dtirmie o 2 6 9 3 o 0ve

2. Ascocarp a perithecium.....ceev.v0 ;...

BALES 52 - o ¥ e D

2. Ascocarp a cleistothecium or stroma........... emesioions 57

Perithecium covered with long, brown hairs,
spores vermiform at maturity, or composed
of one brown cell with a very long primary

BPPENTBGE. . o vovii s iapawmnessssssns BoOpbaydia apachpgnsidea

Perithecia naked, or with various types of hairs,
spores with or without gelatinous sheaths or
appendages.......

E GTANSS 8§ o 5 5 BE DEMAR 35 g F% B ted o 0 &

L4, Spores L-celled, asci bitunicate (Sporornmia)....... 23

. SpoPEs |=08N1080 4asi55:5:apmns

Perithecia covered with various tyves of
prominent hairs, asci evansecent, spores
without gelatinous material (Chzetonmium)....... o1 o lagoigeme 6

Perithecia with or without hairs, spores

with gelatinous sheaths or appendages, ....vveeees.. 12
6. Terminal hairs wavy or undulate........ L5 58 Tudilenimns = T
6. Terminal hairs coiled or contorted,......... chememe o a0l @
Terninal hairs with simple tips...... Chazetomiun globosun
Terminal hairs with incurved tips..... Chaetonivn muroxrunm
8. Terminal hairs contorted, forming reverse

lgops near the €ipPs...: i« cvuvasi. Chaetomium crisya.tum
8." Terminel hairs cnilad.....cc.cee.. s & B TS 6 o v e 0B ¢ 2
Two types of coiled terniral hairs:
(a.) stout, (b.) slender......,...... Cheetonium cochlindes
Cnz type of coiled terminal hairs....... B IRPE TP PR ERE S 10



11,

11,

13.
13.

1.

15.

17.
17.

57

10. Terminal hairs of approximately
ten uniform coils,..... eee.ee.. Chaetonium aterrimunm

10. Terminal hairs of 3=7 CO1lS..veeeeeerosccosasacas 11

Coiled hairs mixed with straight hairs,
perithecia tall........ S— eeeee. Chaetomiun cavrinum

A1l hairs coiled, perithecia subglobose
PO @VTEAG : ;5 5 0 ammeera e & 5% 6 6 P Chaetomium bostryvchodes

12. Spores with a gelatinous sheath
surrounding 21l but the germ pore,

perithecia naked (Sordaria)..... e rg s & ¢ o o mensinn 1D
12. Spores with gelatinous appendages,

perithecia with or without hairs (Podosvora)..... 14
Spores ellipsoid, 19-23 x 11-12,5 u,,, Sordaria fimicola
Spores obovoid, 22-25 x 16~17.5 u....... Sordaria humana
14. ASCi L}"Spored ............... @ 0 0 0606 006 06 0606 06060 0 060,00 00 ]5
IL‘-. ASCi 8-l~ﬂany Spored ----- e o 0 0 0 o @ @ 06060 0600606 40 0 000 00 000 17
Spores flattened on one side,
secondary appendages absent........ Podospora inaegualis
Spores ellipsoid, secondary
appendages present.......... a—— e e 16
16. Spores 34=40 x 18-20 u, perithecia

pyriform to subglobose.,.......... Podospora anserina
16. Spores 19-22.5 x 11~13 u, perithecia

.elongate ovoid.........e0.... .. Podosvora tetraspora
Asci more than 8-spored......... B o el 141854 Shmteg 18
Asci 8-spored,.... o sceum amegemena rid ¢ ¢ & o B T ETETadad B 7 « & TEIRLEE 19
18. Asci 128-256 spored, neclt of peri-

thecli vy with & few tufts of long,

agglutinated hairs..... 2% 3E 208 DPodospora curvicolla

18. Asci 32-svored, neck of perithecia
with short nanillar-lilze hairs Podospora pleiosnora

. Perithecia lacking agglutinatad hairs.....5vceevcviioin 20

Perithecia with tufts of agglutinated hairs.......... 22



21,

21.

2>,

23.

AT
2%,

27.

27,

26, Snores 72-77 x 10-12 u.......

58

20. Spores with 2 secondary appendages,
perithecia ovoid, without a necl,
upper portion covered with straight,
scattered hairs............. Podospecra avoendiculata

20. Svores with more than 2 secondary
appendagesS. . v oo e oo 33 Y § 1 i 10 IR EeE T Al

Spores with a lyre shaped tuft of

secondary appendages, and a skirt of

secondary appendages at base of

primary appendage.....ece000000..... POdOsnora decipiens

Spores with L secondary appendages
at apex, and L secondary appendages
at distal end of primery appendage _
PRl § s 5 E R eSEaSE S T TR s GRS ... Podosmora commnunis

22, Spores biscriate, 23-28 x 13-16 u
s s i st Wnled L5 5 T d § - ... Podospora curvula

22. Spores uniserizte, 17<20 ¥ 11-14 u
T T T T OO c.esveses. Podosvora vesticola

Ascus contracted abruptly to form .
8 SHEPE SbEpte, visascivncdmedaseoss s 5§ a8 d B S Come O

Ascus with an elongate stive....ieeevven

2lt, Spores 28=32 X 5-5 U.veereesens e se OPOrormia nminima

P, BPODES LOPBET: , t st B § 5 ¢ 15 PrPPSSGE § § 5 5 o Gorae e o B

Spores 38-45 %X 7.5-8.5 u....v....... SvOroruia zustralis

Spores 48-58 ¥ 9.5-11.5 w.......... Svorormia interuedia

26. Spores 30-35 x 5.5-5.5 u......... Sporormia leporina

... Soorormia kansensis

Ascocaryp a stallred stroma, with
perithecia embedded in a club-
shaved head......c.... 31N S prakdht .7 VR NEN Xvlaria so.

ABe¢oeary & 6lelBVolleoiunl: covppintesss bovome s

28, Cleistothecium black and shiny,
with several anpendages that are
curled at the tips.............. Kernia brachviricha

28. Cleistothecium without avpvendages..... 29

e ® 00 0 0 06 ¢ 0 o



29.
29.

B &

31.

)

5

27

55.

Ol

£y

Spores L=celled (Preussia)....eoeeeeeeeneenoacences .. 30

Spores 1=celled, with hyaline
primary appendage (Trinterosmora)............. PR 31

30. Spores with obliquely transverse
septa, ascus stipe elongate..... Preussia funiculata

30. Spores with transverse septa,
ascus stipe very short........ Preussia fleischhalcii

Hyaline appendage less than

D U, BONEL ; ; 5% noveawss 9525 5 & ey Tripterospora brevicaudata
Hyaline appendage over 10 u
DAY s 1« o 5 0 rroniastomars se e Tripterospora longicaudata

32. Apothecium tvrith prominent hyaline
hairs, spores 18-29 x 10-14 u.,... Lasiobolus eguinus

32. Apothecia without hairs........cvvvevevvennnneans 33
Spores globose, with reticulate

narkings, apothecia minute...... Ascodesnis sphaerosnora
SHThes HOD BIODBEC srarmiss s : £ 5FERAEIT 3 & ¢ « § Sl o5 % L

34, Spores hyaline, with callose~pectic
marlkings, 7.5-10.5 22 15=20 u,

apothecia flesh colored,......... lIodovhanus cazrneus
34, Spores violet, purplish, or brownish............. 35
Spores fifmly united in a cluster
within ascus (Saccobolus)........ BT TR p—— 36
Snores semarate within ascus (Ascobolus)............. 38
36. Ascocarp vhite, spore clusters

26-37 %2 10-13 u......ovun.. Saccobolus depauveratus
0% -ASIE0CED) FEATIDEE. . waens cueme » o » » o sueni=ashihihd & § 4 b S FAomalElE @ 2 37

Spores 22-29 xz 8.5=11:,5 u, finely
BRI Q0 a4 s o o el Es s o o o e e o Saccobolus claber

Soores 11,5-13.5 = 5.5-6.5 u, ayo-
thecia 0,1=0.2 wra, in diameter....... Saccobolus minimns

38. Swyores very large, 53-71 u
SR=T5! Vs 3 3 3iEe 37 5 3% 6 WEvarAmo 40 o . Ascobolus imnersus

38, SHOres RLTICD, . L 4w verorea™ o5 oo mmdanan o 85556 EER o 39



41,

L1,

60

Spores 29-38 x 14-18 u, episporium
finely punctate or granular........... Ascobolus amoenus

Spore episporium with one to many
P SBUPCS. « v v oo veoalo o0 o0 0 0 rorsomsarter w'al o @ o ot 1ol v - LO

LO. Apothecia large, .5-=3 cm. in -
diameter, brown colored with a
lighter margin, spores 21.5-25.5

30 1] 5lD Wuwmsooessieemnbo ..... Ascobolus scatigenus
L,O. Apothecia smaller, yellow or

tite. .;oamecavaiqase NI I Y 1
Apothecia white, spores 20-35 x
TVl W, .« 0 opmmens A7 4 p  Elatrde . 7 o m b pg Ascobolus &lbidus
ApotheCia srello'\‘]. ® o 0 0 o0 0 0 0 ¢ o0 0 o 0 0 0 0 0 0 0 ¢ o 0 o 0 0 0 0 o 0 0 o 0 0 0 0 Ll'Z
L2, Spores 19-28 x 10=14 u........ Ascobolus furfuraceus

L3, Spores 9.5-15 x 68 u.......... Ascobolus crenvlatus
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Chart 1.
Tabulation of the species encountered in
each of the six counties from which col-

lections were made.



CHART 1.

—t

Podosnora anserina

Podosnora a»pendiculata i ﬁ b 4

Podosnora conmunis X | X

Podosnora curvicolla | X X X X X

Podosnora curvula X X

Podosnore deciniens X X

Podosvora inaequalis : X

Pédosnora niéiosnora | X

Podosnors tetraswnora X X X X

Podospora vesticola X X X

Sorderia fimicola X X X X
4 <

Sordaria huriana X X X

Bomherdia arachnoidea X

-Ch;étomium aterrimum X

Chzetomiun bostrvchodss X X X

Chaetomium caprinun X |

Chaetonium cochliodes X |

Chaetoniun crissatum X i




Chaetoniun globosum

Chaetoniun nurorun X X
Xylaria sp. X

o o |

Trioterosmora brevicaudata X

Trivterosmora lonegicaudata X

Kernia. brachvtricha. b 4

Preussia fleischha'%ii ) &

Preussia funicuvlata X
Preussia smu. X

Snorormia austrelis

Snorornia internedia 2

Sporormia kanseunsis X

Sporormia levnorina X

Syorornia nininz % : P4
Ascodesnis snhaerosnnra X




Saccobolus derauneratus X X

Saccoholus slaber X

Saccobolus ninirws X
Ascobholus z2lbidus X X
Ascnobolus amocenus . X

Ascobnlus crenulatus i X
Ascnbnlus furfuraceuvs X X X
Ascobolns immersus X X
Ascnbolus scatizTenus X

Lasiobnlus eauinus X

Jodonhanus carnsus X

N
=



oY

Chept: 2.
Tabulation of the total number of
collections from wwhich each svecies

was obtained.



CHART 2,

Nunmber of collections.

1]2l3]els]slz]8lefiohihe
Podosnora anserina %tz b bxe Yool X%
Podosvora avnendiculata X
Podos»Hora cormmunis XTI IXIXEX X
Pﬁdosnora curvicolla XIX I IX X I ZIZ IR {R (XX
Podosnora curvula XTIX I 11X 1%
Podosnofé decinieﬁg XX Eeix
Podosnora inaeaualis X
Podosypora »nleiosnora %
Podosnora tetrasyora X iZix 2 1=
Podosnora vesticonla X1EIx I Ix{x
Sorderia fimicola IR IXTIX XX X1 1 ¥ Ix
Sordariza. humnana > ol & Y o [
Bombardia arachnoidea X |
Chaetonmiun aterrimun %
Chaetomiun bostrvchodes X Ex X bt § = I o
Cheetomium canrinun X 4%
Chzetonima cocnli~des il e
Chazetoniun ecrisw=2tun 4 1 ]
éhaetonium clobosun % Ix | ¥ L

66




Nunber of collections.

. 1l2]3lu]si6]718] oho
Chaetonium nurorun X%
I
|
| :
; I
Lylaria sp. ' X { |
Trinterosywore brevicaudata 54
Trinterosvora longicaudata 1x]x L ]
I |
Kernia brachytricha XiXin|xIXIx ix
Preussia fleischhalkii b 4
Preussia funiculata 2
Prenssia sw, X
Sporornia australis 4
Svorornia intermedia '
Svorornia kansgnsis Xz
Svorormia levorina X |
. . . i | |
Snororniz ninins %l ax Ix
Ascodesnis svyhaerosnora scfoz
Saccokolus derauneratus i por e
Saccannlug claher {x =




Number of collections.

21311516 1718 1911of11i12]
Saccobolus mininus
Ascobolus albidus X Ix
| Ascobonlus aroenus
Ascobnlus crenulatus
Ascobolus furfuraceus it Xyt s I
Ascobhonlus imnmersus XiIxXIxIx|xix|x|x
Ascobnlus scaticenus
Lasinhnlus eouinus
Todonhanus carneus X I 22

68



PLATE 1.

Figs. 1-2, Podospora avpendiculata, 1, Perithecium X70.

2. Ascospore X375.

Figs, 3-l. Podosvora curvicolla, 3, Perithecium X100.

L., Ascospore X91,0.

Figs. 5=6, Podospora inaecualis. 5. Perithecium X230.

6. Ascospore X9.40.

Fig. 7. Podospora vesticola., Ascospore X940,
Fig. 8. Podosvora communis, Ascospore X375.
Figs. 9-10, Podospora curvula, 9. Perithecium X60.

10. Ascospore X9LO.

Fig, 11. Podoswora anserina. Ascospore X230,

Figs., 12-13, Podosoora deciniens, 12. Ascospore ¥375.

13. Perithecium X70.

Fig. 1L4. Podospora tetraswmora. Ascospore X9L4O,
Fig., 15. Sordaria fimicola., Ascospore X940,
Fig. 16. Sordaria humana, Ascospore X9!.0,

Figs., 17-18. Podocwora vpleiozpora. 17, Ascosnore X375.

18. Perithecium X60,

69






Fig. 19.
Figs. 20-21,
Fig. 22.
Figs. 23=27.
Fig 28.

Fig. 29

Figs. 30-31,
Fig. 32.

Figs. 33-3L,
Figs, 35-37.

Figs. 38-39,

Figs. 10O=41,

70

PLATE 2.

Saccobolus glaber, Ascospore packet X9LO,

Saccobolus ninimus. Ascospore packets X940,

Saccobolus denmaunveratus. Ascospore vacket

X9Lo0,

Ascobolus furfuraceus., 23, Ascus X375,

2L, Ascospore K940..25. Ascospore X940,
26~27. Paraphyses X94.0,

Ascobolus scatigenus, Ascospore X940,

- Ascobolus albidus, Ascospore X940,

Ascobolus immersus. 30, Ascospore X230,

31. Avpotheciun {125,

Ascodesnis spheaercsvora. Ascospore X940,

Ascobolus crenulatus, Ascospores X940,

Jodophanus carneus. 35, Ascus X230,

36, Paraphysis X375. 37. Ascospore X940,

Ascobolus amoenus. 38, Apothecium X150,
39, Ascospore X9.0, -

Lasiobolus ecuinus. LO, Ascospore X9LO,

L1, Apothecium X100,






Figs., L2-Ll.

Fig.
Fig,
Fig.
Fig.
Fig.

e

L5,
46.
47,
5L8.
49.
50.

5152,

5%.
5k,
55

57.
58.
59.
60.
61.
62,

PLATE 3.

Xylaria sp. L2. Ascospores X9.0.
13, Stroma XL, W&}, Ascus X375.

Snorormia minima. Ascospore X940,

Svorormia lenorina. Ascospore X9.,0,

Preussia funiculata. Ascospore X9LO,

Preussia fleischhaltii., Ascospore X9.0,

Svororriia kansensis. Ascospore X9LO,

Preussia sp. Ascospore X9LO,

Bombardia arachnoidea., 51,

52,

Chaetorrium

Mature ascospore

X9LO, Immature ascospore XOLO,

murorurn, Terminal hair X375.

Chaetonium cochliodes. Terminal hair X375.

Chaetomiun globosurm, Terminal hair X375,'

6haetomium bostrvchodes, Terminal hair X375.

Sporormia australis., Ascospore {940,

Tripterosvora loncicaudata, Ascospore X9LO.

Trinterosvora brevicaudata. Ascosvore X9LO,

Chaetomium crisnatun., Termninal hair X375.

Chaetomium canrinum, Ternminal hair X375,

Kernia brachviricha, GCleistothecium X200,

Chaetonirm aterrimum. = Terminal hair X375.
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