Myoolagan, 708, 1995, pp. 375396,

@ 1995, by The New Yark Botanical Garden, Brony, NY 10158-5126

3

Coprophilous fungi in New Zealand. 1. Podoespora species with
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Abstract: New 7ealand coprophilous Podespora spe-
cies with swollen agglutinared perithecial hairs include
Poaloedes, £ conica, P cwrowloides, P dakotensis, P
ghatinans, P.miniglutinagns, P fetraspora and £ vesticola.
Reasons are glven for retaining rhese species in the
genus Podespora rather than in the genus Sehizethecium.
specics are distinguished by the size and morphology
ol their ascospores and the number of ascospores per
ascus, the agglutinated perithecial bair ditferences and
theiv Phiglaphora anamorphs, or absence of ana-
morphs, in agar culture. Descriptions and a key are
provided and dung preferences and distributions dis-
cusscd. Podospora congnr is proposed as a new combi-
mation and £ curvuleides 15 illustrated with fransverse
striations on its ascospore wall,

Key Words: coprophilous lungi, Lasiosphaeriaceae,
Mew Aealand, Podospora alvides, P. conica comb. nowv,
Focervnloides, P, dokotensis, £ gphatinans, Poominiglu-
iimans, P letraspora, Poovesttenla, Scfizothecium, Sovdar-
iaceae, lAxXORoWY

INTROIMICTION

Coprophilous fungi have alwayvs cnjoyed the artention
of a relatively large number of mycologists. This may
be due in part to the compararive ease with which
their prelerred subsirate can be collected and subse-
quently interpreted. Reing discrete entities, the dung
of herbivorous animals can be viewed as tiny sell-con-
rained ecasysiems tial can be studied ar leisure in the
relative comfort of the laboratory, Among ascomy-
celous coprophilous fungi, the .‘Snrdariaceaé, taken in
the broad sense (Lundgyvist, rg7z), and the genus Po-
dosfinrz Ces. have received a preat deal of atlention.
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Descriptions and keys to species in these taxa have
heen provided by Cain (1962}, Krug and Khan (igfg),
Malloch and Cain (1971) and Mirza and Cain (rgﬁg}__
by their colleagues and students at the University of
Toronto, by Lundagyist (1g72) in Sweden and by many
olhers, These, in turn, bave atiracted other studens
like ourselves. Species of Podospora were known 1o be
well represented in New Zealand (Bell, 1g83), vet could
benelit from a more detailed reatment,

MATERIALS ANIY METHODS

The fungi described here were obtained from collec-
tions of dung of various herbivorous animals in New
Lealanwd, Fach collecrion, referred 1o as a sample, was
placed in a looscly closed new paper bag and kept air
dry ar & Cuntil it could be incubated in a moist glass
container (see Lundqvist, g7z, p. 12: Bell, 1983, p.
L4y, Attempts were made to sample a wide variery of
herbivare dungs throughout the vear in as many dif-
ferent coological districes (MeFaven, 1987} as possible,
Each dung sample was scrutinized tor species of Pa-
daspara over a period of |2 wk,

We have observed that the dung from domesticared
animals that receive regular intestinal drenches to rid
them of internal pﬂras.i.res shows a disappointing lack
of ['uuun'i growing on it. Therefore, we concenrrared
on collecting dung [vom wild or grazing animals rather
than from those contined to feedlot situations.

These fungi are best observed in their fresh state in
water mounts rather than in any other slide mounting
medium. Adhesive gelatinous caudae and for coatings
o Lhe ascospores arc often destroved in other mount-
ing media and, even in a water mounl, are frequently
disrupted through application of a cover slip or upon
forcible discharge from the asous. Semipermanent lac-
tophenal slides, with or withoul cotton blue, scaled
with nail polish or “Glyveeel” were prepared for veri-
fcation purposcs. Fven here, however, thin-walled
structures such as ascospore pedicels, ascl and para-
physoid tissue may shrink or disintegrate,

Most observations for illustrations or photography
were made [rom water mounts or from aniline blue
lactic acid (103 g aniline blue in 100} ml lactic acid)
mounts, heated shightlyv. For clearer views of centrum
elements, and a minimum depth of fiekd, best results
were achieved by squashing perithecia in water and
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transferring the centrum clements o a drop of aniline
bluc lactic acid. Allernatively, for water mounes, all
but the centrum elements were removerd. Phase con-
trast microscopy was essential to the observation and
photography of gelatinous structures, e.g., all asco-
spore caudae in Fros, 31-432, ascus walls and ops, e.g.,
Fios, 19-22, and paraphysoid tissuc, Fio, 18,

Attemnpts were made W calture each species. Peri-
thecia were removed from the dung, cleared of debris
either in a drop of sterile distilled water or by pushing
through Difco corn meal agar (— CMA) containing 3)
yg__.-‘m!-srr&pmm}'rin sulfate and 100 units /ol penicillin
G and their contents spread on fresh CMA containing
the aforcmentoned antibiotics, After incubation at
22-24 C under continuous Huorcscent lighting for
TH-36 h, any gernninaling ascospores were picked off
with a sterile needle and transterred 1o fresh CMA
with antibiotics. Since Podosgore ascospores Lypically
gorminated at a very low percentage, we experimented
witly several techniques to srimulatc germination.
Techniques we tricd included: 1) heat reatment of
the ascospores at BA—60 C [or 10-20 min (Shear and
Dodge, 1927} 2) treatment with 3% hydrogen peroxide
for 15—40 min and 3) incorporation of 7 g/L sodium
acctate in the CMA medium (Olive and Fantini, ighi).
Ultirnately, none of these raised rhe germinarion per-
centage. Treatment with 3% hydrogen peroside for
25 min, however, had the advantage of killing all bur
the ascospores and thereby negating the need for an-
tibiorics in the CMA.

Cultures were initated from single germinating as-
cospores where possible, from germinating ascosporc
clusters or from the growth of perithecial Tragments,
Although a variety of agar media were employed, in-
cluding Thico potato dextrosce agar (PLYA), Wellanan
and Silva-Hulner’s agar (WS11) and modilied Teoni-
an's agar (Malloch, 18}, the best production of typical
te]enﬁmrphﬁ and anamorphs was achicved on Dilco
CMA. It incubating dung samples had been neglecred
and perithecia bad already discharged their asco-
spores, the situation could be remedied by picking
ascospores from the glass lids, 11 these subsequently
grew and sporulated in culture, this was a circuitous
way of ascertaining some of the fungi which had been
misscd,

At least L ascospores and usually many more were
measured each time a species was obscerved on dung
or in axenic cullure, resulling, in most cases, in han-
dreds of individual measurements for the species over-
all. The measurement of the ascospores and their num-
ber per ascus remmain the most veliable characters with
which to delineate these Podospora specics. (ther mea-
surements provide only supplementary, corroborative
informmation. ‘Fraditionally, taxonomic treatises give
measurements for asci and the gelatinous caudac of

ascospores logether with the measurements of peri-
thecia and other stractures. Hoswever, nor all these
measurements are of cqual reliability, Ascl and caudae
are difficull o measure since they are extensible, ev-
anescent and, among these Padespoera spp., scldom scen
in their entirety. Therefore, in the following treatise
wee deal with ascus and caudal dimensions only In a
generalized way.

All references o color of ascospores and mycelia in
the following species descriptions were diagnosed ac-
cording o Rayner (1g70). Shapes of perithecia, asco-
spores and other structures follow those af Snell and
Dick {1g71).

TARCINOMY

The genus Padospora includes those mostly coproph-
ilous pyrenomycetes that are nonstromatic, producing
dark pseudoparenchymarous submerged or superhicial
perithecia. These perithecta may e naked or variously
adorned with single, tulted or clustered (= aggluti-
nated) hairs. The most distinctive feature of the genus
is the morphology of the ascospores, Lach mature
ascospore s composed of a dark olivaceous-brown/
black ellipsoid cell, atrached to which 15 a smaller,
narrewly clongate or papilliform, basal byaline cell (-
pedicel), In addition, various gelatinous appendages
(= candae) are wsually present at the apex and base
ot the spore.

Tundavist (1g72, pp. 52, 69) discusses the position
of Podospore as a genus in the Lasiosphaeriaceae, seg-
regated (rom genera such as Sovdarie, Gelasinospora
and Neuwrnspora which he places in 4 more restricted
Sordariaceae. We accept this placement. A full generic
description of Poadospera can be found m Lundepase
{rg72) and Mirza and Cain {1969}, although the cir-
cumscription of HMedespora by Lundeyist is narrower
than that of Mirza and Cain. For example, Lundegyist
has resurrccted the generic epithel Schizothecium Cor-
da for the species of Mudespora treated in the present
article. Perithecia of those species are adomed with
groups of swollen agplulinated hairs, or with promi-
nent protruding peridial cells, Tn support of this move
he emphasized characters which delincate these taxa
from the rest of the genus Podespora, including the
following: 1) ascospores that become transversely sep-
rate at a very carly stage in their development, 2) ped-
icels that are plasiwa-Alled and persistent, 3) the lack
ol interascal illiform paraphvses (pers. comm.}, 4) the
lack of olivaceous colors in the perithecia (pers. comn)
and 5) peridial cell detail and an anamorph linking
them wirth rhe genus Cerespfiora Fekl. (pers. comm.).

During our investigations we have paid special al-
tention to these dillerences. For example, we have
tound that the ascospores cortainly do become septare
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al a very early stuge in their development, compared
with other specics of Podespora in which immarure
ascospores remain clavate and single-celled tor a lon-
ger period of time. But we have not noted the pedicel
to he more persistent in this group Lhan in many other
species of Podospora. Lo all the species of Podespora
that we have studicd, the pedicel s fregquenty absent
at the time of ascospore germination and plays no part
in the germination process. Nor have we found any
consistency in the presence or absence ol interascal
filiformn paraphyses among species of Padospora. lu-
stead, we lind a wide range of interascal tissue and, in
some species, an extraascal tissuc lining the inner pe-
ridium and surrounding the asci. The latter we reler
toas “jacket parapliyses’ (see Fres. 6,9, 17, 18), These
are characieristic of, but not cxclusive o, the species
described here. This jucket and the absence of typical
interascal paraphyses do characrerize the Schizothectum
group of Poduspera specics bul represent only a vari-
ation in centrum structure among Padospora species
anwl canmet be a basis [or recognizing a separate genus.
Studics of centrum developinenl are necessary, and
presently lacking, but one such study ot £, fetruspora
and P. vesticola currently in progress in our laboratory
indicates Lhat interascal tissue is present at least dunng
a portion ol perithecial development.

We have not observed any ditferential colorings or
differcnces in peridial cell detail in the perithecia that
may be easily utilized for taxonomic purposes, al-
though differences certainly do exist. Like Lundayist,
Mirza and Cain (1g6g, p. 20040) use peridial cell detail,
“swollen” versus “angular,” to diferentiate an agglu-
tinated hair group of Podospara species, Lundgyist’s
Schizothecium group, from other Podospora species, Ln
our opinion, that distinction is too difficult to make
to be used in practice.

This leaves the question of the anamorph and its
use as a taxonomic criterion for scparating specics
[rom Padospora. This paper shows that some raxa trans-
ferred by Lundqyist to Schizethecium do produce an
anamorph belomging to the form genus Phialophora
Medlar as does Cercaphora mivelelis Fokl, However,
these are not the only species of Padospora or the only

genera of Ascomyceres that have a Phialophora ana-
morph. We have found that Pedospora commaunis (Speg.)
Niessl and an undescribed Podospora on which we are
working, both species withoul agglutinated hairs, pro-
duce a Phialophora anamorph in CMA culture. Also
many other described Podospora species are still un-
described in agar culture and may have Phielophora
anamorphs. As noted by Domsch et al. (1g8o, p. 620),
Y Phiglophora is 2 rather helerogenous assemblage of
anamorphs of unrclated Ascomycetes.” Although in
time different sections of the genus Phielophora, or its
ECTICTIC SCEregates, may be tound associated with par-
ticular ascomycete genera, more information must be
forthcoming before this is possible. At present we do
not know whether the Prialophore anamorphs of #oe-
duspore specics described here are unique w Lhis group
of specics or not, Within the group they are certainly
siilar Lo each other; in fact six of the species, Posdos-
porg aloides, P comica, £ curoilnides, P g’h:.!irw-‘rw, .
tetraspora and . vesticola, cxhibit virally indistin-
guishable anamorphs. Ouly £ dakotensis and £ wan-
fgrlfatinans lack an anamorph.

While we recognire that the species of Podoeghera
described herein do have certain morphological char-
acteristics that bind them, including a sum towl of
characters ably noted by Lundygvist, we do not con-
sider these sullicient to warrant the generic distinetion
ol Sehizothecinum, Given the evidence al band, we prefer
to continue treating these tungi as species of the genus
Puodospora.

Lundpvist (1g7z) states that there are some 51 narned
species within his Sehizothectum group, some of which
are possibly synonvins, and Mirza and Cain (1969) de-
tail 17 named species, To date we have found eiglit
species in New Zealand which are distinguished [rom
cach other in the following key. As viewed interin-
gled an the dung, perithecia of these species are often
dithicult 1o distinguish, due to their variability, yet we
can distinguish “ypical” perithecia of each species,
Mustrations of these perithecia together with details
of ascospore morphology appear in Fic, 1. Thoto-
araphs of perithecia and ascospores are presented in
Fras. 9-15 and Fres, 16 and 1943, respectively.

KEY 10 NEW ZEALAND SPECIES OF PODOQSPORA WITII
SWOLLEN AGGLUTINATED PERTTHECIAL HAIRS

1. Asci each containing four ascospores |

1. Asci each containing =Hour ascospores ... oo
2, Asci each containing 332 ascospores ...
2. Asci cach containing cight ascospores o000

3. Perithecia adorned with triangular groups of agglutinated hairs approx. 230 um long, ascospores 31-37 = 1620 pm

........................................... (1) P, aloddes
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iy

F. aloides

P. miniglutinans F. tefraspora P. vesticola
(no.)=ascospores

250um. (perithecia) 10um._{ascospores) per ascus
[ _ :
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4. Ascospores with dark cell (AR40-35(=58) = {17 120-25(-29) wm usually finely transversely striated, podicel 4-
T B T T A R R (3y £, cuvonfoides

4. Ascospores with dark cell dimensions smaller, withoul IRFARSYCTSE SITALONE o0 e e m i em e 5
5. Ascospore dark cell 31-37 = 21-27 pm, pedicel # 13 % 28 pm . ono e {31 P platinans
5. Ascospore dark cell dimensions smaller ..o oo t

6. Perithecia adorned with triangular groups of agglutinated hairs which are cach 30-110 pm long, dark ccll of
ascospore 22-200-41) = 13-18 pm, pedicel (3-17-12(-16p = 2-2Hhpm ... (2 P, coniri

&, Perithecia adorned with a collar of much smaller agglutinated hairs or with agglutinated hairs scatiered arnd
consisting mostly of one o lew inflated cells, ascospores T 1 | 13 o 7

7. Perithecia adorned with a short collar of agglutinated hairs cach <30 pm long, ascospore dark cell {19-)21-24{-25)
% 15=TR(=16) um, pedicel T-8 X 2 @m .o (6] 1 mindglutinans

7. Perithccia adorned with scattered agzlutinated hairs consisting mostly of one 1o lew inflated cells, ascospore dark cell

17-80{-22) x 10-12 ym, pedicel 3-7(-3) = 2pm ... ..

|. Podospora alvides (Fekl) Mirza & Cain, Canad. J.
BaoL, 47: HHA. 14965, Facs. 1, 48

= Sordarie cervele de Bary var. aloides (Fokl) Winc,
Bor Zeitung 51: 485, 1873,

= Schizolfecivm alotdes (Fokl ) Lundig., Syinb. Bot, Lipsal.
2001): 255, 1972,

Characteristics mm dung. Pevithecia maturing within the
first 2 wk of dung incubation, scattered, sparse, mostly
submerged in the loose straw-like surface of the sub-
strate, broadly pyriform to ovoid, ca 1.5 = 1 mm;
venter subglobose, semitransparent, with pscudopar-
enchymatous peridium consisting of swollen angular
cells and bearing scartered intlated cells and long flex-
uons hyphae: neck dark, velvety in appearance, cov-
ered with anticlinally arranged, blunt, dark-tipped cells.
Triangular groups of agglutinated hairs radiating from
the hasc of the neck und frequently curved upward
nhscuring the neck and ostiole; cach grouping ca 23
% 70 pm, acuminate from the merging of adjacent
individual hairs: the latter moderately attenuated, each
consisting of a row of elongared, slightly swollen, thick-
walled, browmish cells. Mrterascel tissie and fooke! pe-
raphyses as in P eondca, Asci eylindrically clavate, long-
stalked, with simple apices: containing eight irregularly
hiseriate ascospores. Ascospores with dark cell ellipsoid
31-57 % 16-20 pm, olivaccous black, bearing an api-
cal germ pore; pedicel hyaline, straight or slightly
curved, covered with a thin gelatinous sheath, 12-14
* 2 pm. Caudae at the spore extremitics, long, single,
whip-like; one at the tip of the pedicel and the other
over the germ pore, the latter broader and sometimes
with a central light region appearing to extend upward
from the germ porce,

Hlevharivm specimetis examived. ™ EW ZEATAND, N, Isrann:
Waikawa Beach, encow dung, 17 Jul. 1992 A, Bell (WELTLF

......................................... (8} P ovesticola

AT SWITZFRLANL. Lucienstieg near Ragae, oncow dung.
as Serdarie aloides Tkl date unkrown, Harbey-Torssier Hid
(LECTOTYPE, G

Comments. Podospora aloides is apparently rare in New
Zealand. It has been found on only three dung sam-
ples, inchuding one from a previous study (Bell. 1983)-
All of our New Zealund records and most of thosc
clsewhere have been from cattle dung, Some of the
countries or regions where # alvides has been re-
ported include Canada, Europe, Kenya, and the Unil-
cd States (Krug and Khan, 1g8g; Lundqyist, 1972; Mir-
ea and Cain, 1969}

This species is very similar to £, conica, but larger
in all respects. To date we have been unsuccessiul in
culturing it and are, therefore, unable to verity the
Philophora-like anamorph illustrated by Mirza and
Cain (196, p. 2005). Their illustration and descriprion
resciuble ours for the Phialophora state of Fo corioy
{(F1:s. 43—45, 49), They also report a small, but dis-
tinct, apical ring at the ascus tip which we have not
seen, although such a structure is sumetimes visible in
asci of our Poomica and Pl lelraspore.

2. Podospora conica (Fckl) Bell & Mahoney, o,
oy,

Fros. 1, 24, 7, 17,149, 20, 31, 32, 43-45, 44

= Cercoprhara conica Fokl., Juhrb, Nass, Ver, Naturk. 23—
24; 245 1KT0.

= Podespora curondn (de Bary ox Winter) Miessl, Hed-
wigia 22: |56, 1885,

= Sehizothecion condeum (Fokl) Luncdg.. Symb, Bot, Up-
sal, 2001y 254, 1972,

* The lungal portion of this herbarium is separately housed and
acparately numbered.

—

Fic. 1. Diagram illustraling the morphology of typical perithecia, agglutinated hairs {arrowel) and mature ascospores of
eight species of Podespora. Numbers in brackets refer 1o the number off ASCOSPOTES 6T ASCUS,
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Fiizs. 2-#.  Perithecia. 24, Podospera comice, WELTU 5495, 2, 4. Same perithecium showing triangular groups of agplutinated
huirs typical of the species; = 170 and = 340, 3, Perithecia from the same culture as those figured in Fios. 2 and 4, [urther
emphasizing the position of larger triangular groups near the buse of the neck and smaller criangular groups over the venler;
® Al b, 6P tetraspera, WELTU GO, Same peritheciun: Fis, 3 focused on the psewdoparenchymatous outer peridium and
agglutinated hairs; in Fi¢, 6 focused on the ascospores and the vertically clongated hyaline jacker paraphyses that surround
the asci; * 17 7P conice, WELTU 592, showing one type of agglutinated hair variation among strains of this species. Here
individual hairs of each wiangular grouping adhere less dghtly ancd are more swollen and less attenuated, particularly the
apical cells. Compare with the agglutinated hair groupings in Fic, 4; = 340, 8. P dekatenss, WELTU 590, showing the outer
peridial layer of the perithecial neck, This comsists of vertical rows of small, crowded, anticlinally elongated cells wich blunt,
durkly pigmented, thickened outer walls. The long axis of these cells is partially visible along the left margin of the neck; =
340. Fics, 2-8, All perithecia are from GMA axenic cultares, Perithecia were photographed in water slide mounts excepl in
Fiei. % where they appear in site on the colony surface.

Characieristics on dung. Perithecin usually maturing
within the frst ¥ wk of dung incubation, mostly gre-
garious, semi-immersed o superficial, pynitorm, 4340 —
950 x 2H3-650 pm; neck dark, ca 100 pm high, ap-
pearing velvety with its outer peridium of short, even-
sized, anticlinally arranged, blunt, dark-tipped cells;
triangular groups of prominent agglutinated hairs

arising at the hase of the neck, variable in size, 30—
1140w long cach triangular group hyaline 1o pale
brown and composed of ca three to Hve short bairs

joined laterally; cach hair of three w four slightly o

moderately swollen, clongate cells with the terminal
cell pointed and usually with a thicker, darker, distal
cell wall; smaller triangular groups forming a graded
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Fics, 9—15. Perithccia. 9-11. Pudospora dekotensis. 9. WELTU BU6. Perithecium in median optical section, showing internal

asei, ascospores, vertically clongated hyaline jacket paraphyses and a low collar af shor apglutinated hairs at the base of the
black neck. Material at the arrow is debris from the dung. 10, 11, WELTU 546. Same perithecium, unsquashed and squashed,
respectively. 10, Median focus, showing a more prominent perithecial collar than was seen in the strain in Fic. & 11. Focus
o the pseudoparenchymatous outer peridial laver. 12-15. F. vesfeole. 12. W ELTU 612, Perithecium with 1- to 2-celled hairs
scattered over the venter. Hair agglulinaiions arc not olvious. 13-15. WELTU G611 A strain ol this species with obvious
agglutinated hairs. 1%, 14, Showing small triangular groups of agglutinated hairs seattered over the venter (scen best along
the left perithecial margin in P 15 and the right margin in Fro. 143 15, A less wypical perithecium, bue from the same
colony that prinduced the perithecia in Fies, 13 and 14, showing short agglutinated hairs forming a low collar at the base of
the neck, Fios, 9=12 and 14, 15, = 170 Fis 18, = 1100 Fies, 9-15. All perithecia are from ChA axenic culiures except
those in FiGs, @ and 12 which were mounted directly from the dung, Perithecia were photographed in water slide mounts
except in Fii. 13 where the perithecium appears in situ on the colony surface,
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Figs. 16-80. Centrum elements. 16, Podospora tetragpora, WELTU 608, Fntire centrum; = 340, 17. P, somice, WELTU
542 Centrum, showing only the vertically elongate, hyaline jacket paraphyses; = 340, 1K, fL vesticola, WELTL 453, Single
jacket paraphysis, believed to develop with age [rom hyaline centrum elements like those illusirated in Fio. 17; = 340, 19—
30, Asci with ascospores. 19, 200 P conica, WELTL 593, Mature and slightly immature ascospores, respeciively, showing basal
pedicels and apical caudae on the spores and a plug of material at the ascus tip. A rarely seen apical ring is represented by
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series over the venter with single intlated cells on the
lower venter., Venrer peridium pseudoparenchyma-
wous, thin, membranaceous, semitransparcnt, consist-
ing of light brown, angular to swollen-angular cells.
faterascal tissue absent amony mature asci, fochet pa-
raphyses, located at the centrum periphery {sce TAN-
ONOMY scction), composed of simple chains of hy-
aline, thin-walled, inflated cells that decrease in size
distally to their free cnds above the mature asci. Asci
cvlindrically clavate, long-stalked, ca 200 = 30 gm,
containing eight irregularly biseriate ascospores; api-
ces simple with a cvtoplasmic plug, infrequently with
a small apical ring. Ascospores consisting ol an ellipsoid
olivaceous-hlack cell 22-29(-31) = 13-14 pm, bearing
an apical germ pore and a basal hyaline pedicel (5-)
T-12(=16) = 225 ym; the upper end of the dark
cell frequently darker and slightly lemoniform or um-
honate i the region of the germ pore. Upper and
lowwer caudae single, hyaline, long and whip-like; the
upper cauda broader and situated over the germ pore,
or appearing slightly eccentric to it, the lower one at
the apex of the pedicel and continuous with a thin
gelatinous sheath over the pedicel.

haracteristics in culture. Colonrdes center-inoculated
onto CMA in %-cm plastic petel dishes, spreading slow-
ly. 35-45 mm in diam in 2 wk under continuous lu-
orescent light ar 22-24 (), producing an appressed
grey-olivaceous myceliom. Perithecia concentrated in
the colony center, morphological [eatures as given
above, Anamorph a Phielephore, produced in abiun-
dunce in all axenic culrures exarmned from [ differ-
et dung samples. Phialides borne singly and sessile
Irom separate, or fascicled, surface substrate or low
acrial hyvphae; lrequently arranged side by side, op-
posite each other or in irregular whorls along the hy-
phac; hyaline, smooth, variously shupud. but usually
pyriform with a Hared apical collarette, mostly 6-140(-
161 ® 35 . Phizlocoridio hvaline, smooth, broadly

obovoid with a truncate base, mostly 3 % 2 pm; wsually
collecting in a glivid mass at the phialide apex, or
owcasionally forming a short chain, Aleurivspores sparse,
solitary, sessile on substrate hyphae or terminal on
short branches, smooth, hyvaline, moderately thin-
walled, globose to obovoid, shghly larger than the
phialoconidia to ca 4 e long,

Ascospore germination is characterized by the for-
mation of a glohose vesicle, 10-15 gm in diam, which
[orms over the gernm pore and from which one Lo
several hyphae emerge. Tn culturcs of WLELTL 92,
these young hyphac immediately produce phialides
{Fic. 4%), a fealure not observed at this carly stage
amony other strains of P corice or among other spe-
cies in this sndy.

Flerberivem specimens exawined. GERMANY, Locality un-
known, on cow dung (2), as Ceroehonn condea ekl herb,
Tarbey-Boissier 5. n. {ITYPE, (), this collection also has Cer-
cophora mirabitis Fekl on i, and Fuckel (r7o) writes that
these two fungi oceurred ogether; Waldwicsen bei Fher-
brach, o cow dung, a5 Serdaria cuvvule e Bary var, cororeds
Wini, date unknown, herb. Barbey-Boissier 679 (G); Oes-
trich, on cow dung, as Serdaria curcala de Bary, date on-
known, herb. Barbey-Boissier 680 (), this is the LECTO-
TYPE of Cereofliora condeg Fokl, NEW ZEALAND. N, IsiaND:
Waikawa Beach, sand dune vegeation, on rabbil dung, 11
Aug 1992, A, Bell (WELTL G03); Wainuiomata, along Wain-
wicenata Wiver, on red deer dang, 16 Feb, 1988, FL Kl
(WELTU 592); E. of Wellington, Kimutaka Forest Park,
Cromgoronge Valley, on cow dung, 16 May 1972, 8. el
{WELTL 124 5. lsiann: Along Buller River ncar Chwens
Pub, on cow dung, 7 May 1990, A Bell wnd L2 Mahonsy
(WELTL H93).

Crltures deposited, Living CMA cullures from WEL-
T 592 have been deposited as TMI 361008, ATCC
Y43 and CBS 125,494,

Coomrmrends, This comnon coprophile has generally
been relerred 1o as Podaspora curvula de Bary, based

g

owo light retractive dots in the ascus tp of Fio. 149; = 340 and = 560, respectively. 21-24. P, tetraspora showing matare (Fiés.
21, 93, 24) and immmature (M. 22) ascospores with basal pedicels, faint apical and basal caudae (best seen in Fros. 22 and
23}, apical germ pores {(F1Gs, 23, 24) and plugs at the ascus tips (Fros. 21, 22 and faintly in 251 Arrows in F1c, 21 indicale
the oceasional five- and three-spored asci, 21, WELTU 610; x 340, 2224 WELTU 608; = 560, 25, 26. 1% vesticols, WELTU
£i11, showing a plug in the ascus tips and ascospores with de Bary bubbles and basal pedicels. 25. The more typical uniseriate
arrangement of ascospores; ® 560 26, Biseriate ascospore arrangement. The uppermost ascospore exhibits an apical caunda
that cxtemds above the germ pore; = B40. 27, 28, 2 miniglutingns, WELTL G035, showing plugs at the ascus tps, ascospores
with de Bary hubbles and basal caudac extending downward from the pedicels. 27, Asci with uniseriate, and more typical
biseriate, ascospore arrangements; < 340, 28, Denonstrates that the gelatineus basal cauda is continuous with o thin gelatinous
shieath that covers the pedicel; * 840, 20, 30, P, dekolensis, WELTU 544 and 600, respectively; * 340, Thirty two-spored
ascd in lwo views: “natural” and Hatened, respectively. 30, Showing ascospore pedicels, de Bary bublbiles and a weakly staining
plug at the ascus Lip. Fics, 16-30. All photos were prepared from species grown in CMA axenic culture except Fic. 29 which
was mounted directly from the dung. Aniline blue laciic acid slide mounts were used except [or Fios. 17, 18 amd 24 which
were water mounts,
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Fios, 31-42.  Ascospores. 31, 32, Podospora comis, WELTL! 792, 31. Dark cells and pedicels only. 32, Freshly discharged
ascospore on the petri dish lid, showing a strewched brasal cauda, a [aine apical cauda and caudae of other ascospores in the
background. 33-35. 1L tetraspora, WELTL 609, 8%, %4, Ascospures on the peur dish Ticl as in Fra. 3920 34, Showing an
infrequently seen extra gelatinous cauda near the base of the pedicel. %5, Demonstrating more concentrated plgmentation
of the dark coll in the arca swreounding the gern pore. 36, 87, 1 dekaotensis, WELTU 596, 36, Arrow indicating a lighe central
arca in the apical cauda, 37, "'Complete” caudac on twi AsCOSpOres. 38, 39, P curvaloder. $8. Scarning electron micrograph
{SEM) of fresh ascospores from CMA cultures of WELTU RUG, showing low transverse Tidges on the spore wall; = T4, 39,
The low transverse ridges appear as line striations. From R. 1. Cain's oviginal slide [1YPE, TRTO 354661 b F. ghulimans,
WELTL 602, 41, P munighudinans, WILTL §0G, with de Bary hubbles, 40, 41. Arrows indicating a light ceniral arca in the
apical cauda. 42, P vesticola, WEL LU 284 Fios, 3142, All figures, except the SEM, = 840 Ascospores were phatographed
in water except those in Fies, 31, 35 and 41 janiline blue lactic acid mouwnts), in Fie, 38 (the SEM) and in Fie, 3% (mownting
melium unknownd, The sowrce of Tost ascospores Was axenic {:MA-cultured perithecia, although those of Fies, 36, 30, 4t
and 4% were from dung perithecia,
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Fics, 43-47.  Phiglophora anamorphs ol Podespora spe-
cies and hyphal branches in P, minighdirars 4545 1 con-
ice. 45, WELTU 592, Freshly discharged ascospores phao-
tographed on the peiri dish lid. Lelt-hand sporc has ger-
minated and phialides and conidia are visible along the germ
hyphae; * 460, 44, 45, WELTL 4. 44, Low acrial hyphac
bearing numerous phialides, cach with 2 lall of conidia at
its apex. Photographed insitu on the colony surtace; = 450,
45, IPhialides with flared collaretes and conidia, Arrow in-
dicales a conidium with a truncate base; = 1120, 46, P,
curcafoides, WELTU 5498, Phialides with flarved collarectes;
*® L1200 47, Poomindglutinens, WELTU GO7, showing two
vight-angle, hyphal side hranches, = L1200, Fuss, 435—47.
Photographedl from CGMA axenic cullures, Fios, 43, 45, 47,
Mounted in coton blue lactophenol. Fie, 46, Mounted in
water.

upon Sordaria curoula de Bary (1864 As noted by
Lundyyist {1g7z), Lhis is an iovalid name because it is
not based upon a published descriprion or diagnosis.
Krug and Khan (rg#g) tavor the specific epithet fimi-
cola, based upon Schizethectum frmicolum of Corda
(1838). However, since there is no type of Corda's
species and since his “diagnosis is incomplete inthat
it lacks spore measuremments” (Krug and Khan, 198q,
p. L 178}, we consider that the next earliest legitimate
name should be based upon Fuckel™s Cercoffira conica
(1870}, for which there is herbarium material and an
adequate description. The nomenclature of P. eonice
15 discussed turther by Lundgvist (rg7z) and Krug and
Ehan {198q).

)

Fic. 48, Podospora aloides, o. Tlabil sheich ol peritheci-
win. b Agglutinaced hairs of the perithecium armows). o
Ascus, walure ascospores and jacket paraphyses, d Two
TATE asCospores and animmalure unpigmented ascospore
showing a nucleus, Scale = 1 oun for {a), 2000 g foe (b,
AR mm for (o), 30 wm Lor (d),

;—‘lehuugh fI'L'L'LlL‘IlLl}-‘ obscerved on incubating dung,
this species has proven unrewarding in axenic culture,
Few ot its ascospores germinare by methods artempred
Loy cliate {sec MATERIALS ANLD METLIIOLDS) so most
ol our 10 cultures originated [rom the growth af per-
ithecial fragments or from germination wirhin an as-
cospore cluster. Peritheoia, wsually present on Lthe
original ChMA petrl dishes, [requently decline in num-
bers ar disappear altogether with subsequent subcul-
Luring. COnly two cullures were originally isolaled fromm
single germinating ascospares and both {ailed to pro-
duce perithecia. Heterothallism is a possibility al-
though further work is necessary, Presently the WEL-
TU 592 culture, isolated [rom groswth of an ascospore
cluster, 15 being investigated in chis regard. Te s our
only strain of F.ocordca with a high percentage of as-
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Frez 44,

Padaspor comien. 4. (GCOMINAing ascospore
showing production of anamaorph on the germination hypha.
b, Marure ascospores. ©o Ascus ancd jacher paraphysis. o
Agplutinated hairs of the perithecium (urrows). e. Habicsketeh
of perithecium, Scale = 25 pm fov (@b, (b} and el Al pm
for (1, 0.5 mm fov ic),

cospore germination {untreated, fresh ascuspores) and
sustained perithecial production,

Padosporn conien is the most frequently observed spoe-
cies of Podospora in Mew Zealand, in this study occur-
ring on 40 samples ol dung from caule (6}, deer (2),
goat (3), horse (5), opossun (35), rabbit (13), sheep (b)
and sheep/goat? (). ln previous investigations (Bell,
1983}, it was also recorded on dung of birds and wal-
labics. A wide range of duny collection sites is rep-
resented ranging from the “close o subtropical™ lar
north (MecEwen, 1987, sheet 1, p. 4) Lo the sourheust-
ern and western coasts of the South Island. Numerous
reports also indicate its broad distribution on herhi-
vore dung in Lemperate areas worldwide, a selection
including Algeria, Argenting, Canada, Chile, Germa-

uy, Japan, Kenya (elev. 9000 [1.; Krug and Ehan, o),
Spain, Sweden, Tanzania, United Kingdom, L mited
States and Uruguay (Barrasa and Solans, 1g8g; Furuya
and Udagawa, 1g72; (rarcia-Forran, 1073, 1575] Krug
and Khan, 1g8g; Lundgvist, 1g72; Mirza and Cain, 1969).

With the above-mentioned diversity of dung obser-
vations {leleomorph only) and with records trom 10
cultured isolates (leleomorph and anamorph), we had
the opportunily to exammine strain variability within
this species, Aside from the expected strains with as-
cospores, perithecia and agglutinated hairs in the low-
er or upper portions of their size range for the species,
we noted other variations. Most strains had rriangular
groups of agglutinated hairs that were composed of
closely adhering hairs with only slightly swollen elon-
gate cells (Incs. 1, -4, 49), but other, less cormon,
strains had triangular groupings with more loosely ad-
hering hairs whose cells were less elongate and more
swollen (e, 7). Among the asci, most strains cxhib-
ited no specialization of the ascus tip, although rarely
certain strains producced some asci with a small apical
ring (F16. 19). Only £, tetraspora, of the species treated
here, had a similar ring which was also rarcly seen.
Mirza and Cain (1gfg) report a small apical ring as a
regulur feature in asci of hoth species. Among the
many ascospores examined, however, we did not see
the small, fugacecus gelatinons cauda at the hase of
the ascospore pedicel, which these authors also noted.
Such a cauda was rarely scen in the closcly related P,
tetraspora (F1G. 34), but is not included in Mirza and
Cain's description of that specics (156},

Apart frow size differences, certain agglutinated hair
differences, differences in ascospore number per ascus
and the presence or absence of an anamorph, all eight
species treated here share many morphological simi-
laritics with P, conica, notably the descriptions of their
perithecial neck andl venter peridia, jacket paraphyses,
ascospore dark cells and pedicels {except P owrou-
loides), gelatinous caudae, the thin gelatinous covering
on Ltheir pedicels and rtheir globose germination vesi-
cles. Because of these sitilarities and because P conica
is s well represented in New Zealand, we will use it
as a foeus of comparison and abbreviate the Lreatment
of other species where they duplicate or strongly over-
lap with it.

3. Padospara cureudides Cain, Canad. J. Bow $0; 453,
1496, Fros, 1, 38, 349, 406, 50

Characteristics on dung. Perithecio maturing after 1—
2 months of dung incubation, sparse Lo moderately
abundant, gregarious, submerged in the dung with Lhe
upper half of the venter or only the neck protruding,
often ina reclining or semireclining pasition, pyri-
Form, FRO=T000 % 4H-500 pn; neck dark and vel-



BELL AND MAHONEY: WEW ZEALAND (COPROPHILOUS FUNGT J&T

vely, ca 125 um long; venter semitransparent; neck
and venter peridia as described for £ coniea; agrlu-
tinated hairs short, inconspicuous, usually fml'mi:tig a
poorly developed mound-like collar ar the base of the
neck with small scattered, bluntly conical groupings
over the upper venter; individual hairs of the collar
and scatlered groupiogs often indistinet, consisting of
one to lew, hvaline to light brownish, thin-walled in-
flated cells with the terminal cell more elomgate and
narrowing apically wo a bluntly rounded, slightly thick-
ened, darker end wall;, numerous long brown flexuous
hyphac covering the lower venter. fnteraseal tissie and
Juckel paraphyses as in £ cordve. Ased ovlindrically cla-
vate, containing eight ascospores initially arranged ir-
regularly uniscriately, often biseriate with age or in
slide mounts; apex simple with a ovtoplasmic plug.
Ascospores consisting of a large olivaceous-black ellip-
soid cell whose entire surtuce 15 delicarely, but dis-
tincily, ornamented with numerous lransverse stria-
tions formed by low ridges of the cell wall, (38—)40-
35(—08) X (1T7=)20-25=29) pm and a small, smoorh,
hasal, hyaline pedicel 4-6(=7) = 2 poun genn pore
small, located at the slightly umbaonate, darker apex
of the large cell; caudac single, long and whip-like,
one at the end of the pedicel and conlinuous with 1
thin gelatinous sheath over the pedicel, the other much
broader, ;u'ising around the germ pore and containing
a conspicuous central light region thar appears w ex-
tend upward from the pore.

Characteristics in culture, Colondes on CMA inoculated
and incubated as described for Poocontea; spreading
slowly, approximately 35 mm o diam in & wk; myeelial
growth grey olivaceous, maostly submerged with low
grey acrial hyphae i coentral regions. Perithecia ma-
turing in 5-7 wk, sparse to moderately abundant in
central regions, immersed to semi-immersed in the
agar: morphological features as deseribed on dung,
Anamarph a Phiclophora produced in abundanee in all
axenic cultures preparcd from tour different dung
samples. Phialides numerous, borne singly and sessile
along separate, or fascicled, surlace substrate or low
dcrial hyphac; hyaline, smooth, variouslv shaped bur
usually symmetrically o asyminctrically pyriform with
a flared apical collaretre, mostly 7—-12 = 3-4 pn,
Mhialocanidia hvaline, smooth, broadly obovoid with a
truncate base, 2-3 x 2-2.5 pm; collecting in a glioid
mass at the phialide apex, or occasionally forming a
short chain.

Ascospore germination as described for £ conicg;
germinalion pereentage low.

Herbariwm specimens examined, AUSTRALIA. Nrw 5o
Walks: 18 km NW of Adaminaby, on rabbit dung (7, as
Sebizetheciem cerveloides (Cain) Lundg., 5 Apr. 1931, Tibell
F2094-k (UPS). Tasmanta: T ko FSE of Tuonville, an hare

P 5l Padospori cwrencdoides. . Tabil skelch of peri-
thecium showing details ot neck cells und agglutinared hairs
arrows), b, Three ascosporcs, left ascospore showing nucle-
us and ascospore wall in optical section. middle ascospore
showing surface striations, pedicel and casdae, vight asco-
spiare with germination vesicle and germ hyphae, o Asci, d.

Jacker paraphyses, Scale = 6.6 mm for {a), 253 gm lor (b,

LG pm for (2] and ().

dung (Lefacy enropens), as Schizothecium rimosim Lundiy., B
War. 1980, Tibell L1285 (LU1"5); Mo Field Naill. Park, 4.5
kim SE of Lake Dobson, 427415, 146°86°F, alt, ca LOO0 m,
o wombal dropprings (Vombedus wrsiius), as Sclizolheciim
rammoviem Lunede, 6 Mar, 1981, Tifell 117194 (LUPS); same
lewcality, W, shore of Lake Dolwon, ali. 140 m, on wombat
droppings, as Sefizuthecinm n, spe Daandeg., 5 Mar, 1981, Tibell
143l (TIPS, WELTL 53600, BRAZLL, Rio Grasne Do
S S Leopoldo, on cow dung, as Poedespera crerordnddes
Cain, 11 Mar, 19346 (dace collected by Alfons Theobald), 25
Feb, 1938 {date dung incubated) (TYPE, TRTC 35446), KE-
MNY A ML KL“IL}".I, Tieran Track, clev, |1 OO0 [, 0005, A7°19'E,
om cow dung, us Padosporg curtudeides Cain, 14 Jul. 1966,
Cain, Griffin ard frug 6,64 Tg CURTC); M Londiani Forest,
on cow dung, as Schizethecium curonloides (Cain) Lundyg., 20
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Jam. 1970, Landg. 63 14-¢ (UPS), MUEXTCO. Jalascor Zapot-
lanejo, on cow dunyg, as Pedespora curendoides Cain, 18 Aug,
1960 (TRTC 36769, Puornia: N of Techuacan, on burro
duny, as Podespore curcwlsides Cain, 13 Aug, 1961 (TRTO
088, Oaxaca: 32 miles NW of Ouxaca, on cow dung, as
Podospora curpdoider Cain, 18 Aug, 1967, Cuin 1959
TRTO. NEW ZEATAND. M. Isiaxm N, of Houhora, on
howse g, 6 Feb, 1991, AL Bell ard £ Mahoney (WETLTU
5O, F. Wairarapa near Riversdale Beach, on goat dung,
14 Aug. 1991, K. Cload (WELTL 559, 5. Tsran Banks
Peninsula, on sheep dunyg, as Sefdzothecitum n, sp, Taundyg., 1
Jan, 1981, Tibell s o (UPS, WELTL BiiN); Banks Peninsula,
on sheep duny, as Sehizethecaon rimosum Lundy., 1 Jan, 1981,
Tilwll 5. n (WFLTL 386); Banks Penimsula, M1 Herbert
Forest, 8 km 5, of Diamennd Harbour, on cow dung, as
Schizmthecium vimoswen Lunde., Tibell 9406-4, slide only (UPSK
NE shore of Take Lyndon, on cow duny, as Schizothecium
sp. Lundg.. 25 Sepi. THEG, Tibell S98%-d (WETTLI 3043

Chreltures deposited. Living CMA cultures trom WELTL 594
have lieen depaosited as 1M1 360009, ATCC 0644 ancd CHS
129,04,

Comrends, During this study Pooowrculotdes was en-
countered on six duny samples, horse (3) and goat (1),
from collection sites located on both the North and
South Islunds, Previously it was observed on South
Lsland catde dung (Bell, rgH3). Lundegyist bas recorded
it, as Sehizothecium rimosum and Schizethecivm spp. (see
Herbarium 51_1:1'1111{;1]5 examined), from sheep and cow
dung on the South Tsland in collections mwade by Leif
Tibell. Our own results probably underestimate the
trequency and distribution of this fingus in New Zea-
land, since we have looked at less horse and catdle
dung than dung from other herbivores, T present on
a dung sample, however, itisunlikely to be orverlooked
even though the perithecia are mosuy sulnmerged, be-
cause it appoars later in the incubation period when
there is e else o distract the observer. Other coun-
tries where this species has been found include Aus-
tralia, Brazil, Kenya, Mexico and Pera (Cain, g,
Rrugr and Khan, 198y; Lundegvist, pers. comn.; Mirza
and Cain, 1gfg).

Padaspora curvudoides is the only species ol Podogpara
with an ornamented surface on its ascospores (F1Gs,
1, 28, 29, 50). Trs delicate transverse siriations are
reported here for the first time although they are pres-
cnl on e ascospores of the rype specimen (F1i. 549)
and on those rom nearly all of the colleclions we have
examined. We could nol Ond them on the Tikell
12094-k collection [rom Australia. They are most cas-
ily seen on slightly immature, less pigmented asco-
spores where they appear as linger print-like ridges.
The dark pigment of mature ascospores makes it dif-
lienlt tosee them under normal light microscopy. The
Mew Aealand collections of P oenrendoides have asco-
spores with larger dark cells than are cited by Mirza

and Cain {1ghg), 51-41 ® 17-20 pm versus mostly
A-BR % -5 . Their dimensions for the pedicel,
4-h ® 1,5=2 pm, are similar 1o our own. Tt was this
larger size of the dark cell and its striated surface thal
led us to exmmine collections from olther countries.
We have now observed a varicty of collections and find
that there is a variation in ascospore size between thiese
collections and aur own, Apart from this larger size,
however, the ascospores are alike in all other respects,
including the fine striations present on the dark cell.
In our opinion all are representative of the same spe-
Cles, ASCOSPOre Measurciienls for various herbarium
collections are given Dy lovw:

Collection

details

Ascospore
dark cell Pedicel
. eureriloides
Tihell 1HM4-k
(LPS): Ausiralia
P curimlotdes
TRTC 35446
(TYPLE): Brazil
P curvuloides
Cain er al.
6 641y (IRTC:
Kenya
P enerrnloides
Lundg. 6314-¢
(L'P'S): Kenya
Foeurouloides
TRTL 5676
Mexico
P oewrvaloides
TRTO 40858
Mexico
P enrondoides
(Cain (19559
(TRTCY Mexion
ocurmalmides
Tibell 11194-
(UPS): Tasmania
P oenrinloidey
Tibell 11285-q
{UPS); Tasmania  40—46 x 21-23 gm
Our axenic cultures ot . curvuloides no longer pro-
duce perithecia upon transfer to [tesh media. In fact,
most of the cultures yvielded relatively few perithecia
during their initial growth on CMAL All produced and
continue to produce an abundant Phicloffura ana-
morph. Attemps Lo stimualate perithecia on cultures
of WELTL 599 through the use of PDA, modificd
Leonian's and WSH agars have vielded only a few
fertile perithecia atter 6 wk of incubation on W5H
only, The homothallic or heterothallic nature of the
species remains in doubt, although the few single as-

3589 = 20-23 um 6 ® 2 pm

A1 % 2527 um H = 2 um

188 % 1723 pm B x 2 m

SE—4W x [0-2] gm

54-86 % 19-23 pm

R4 x |OU-2H um 5 22 pmn

=56 = 17-20 pm

40-44 % 18-24 pm 5 *x 2 um
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cospore nitiated cultures have failed to produce per-
ithecia,

Certain perithecial features of P cwrvaloddes resem-
ble those of £ gletingns, Both share similar aggluti-
nated hairs, mumerous long brown flexuous hyphae
and perithecia lurgely inumersed in the substrate. Tht-
ferences in perithecial shape and ascospore charac-
ters, however, cusily distinguish the two,

4. Poduospora dakotensis {4 ;riff) Mirza & Cain, Canad,
1. Bot. 47: 2016, 1969,
Fies. 1, =11, 29, 30, 534, 57, 5l

= Plewrage dikateriis Griff., Mem. Torrey Bot. Club 11
H7. 1001,

= Sekizethecium doketensis (Griflf) Lundag., Svmb. Bot
Upsal, 20013 254, 1972,

Characteristics on dung. Mature perithecia first ob-
served afler 210 wk of dung incubation, gregarious
o scattered, mostly superficial, narrowly pyriform,
0850 x 200375 um; venter scrnilransparent with
a pseudoparcnchymarous peridium of globose 10
subglobose or swollen angular cells, neck dlark, stmooth,
with peridium as described for £ooconica; a disrinet
mound-like collar of short agglutinated hairs at the
base of the neck, individual hairs of this collar olten
indistinet and consisting of one to several, hyaline teo
light brownish, thin-walled swollen cells, the teroinal
cell of cach hair more clongate, narrowing apically,
with a bluntly rounded, slightly thickened, darkencd
outer wall; smaller, less conspicuous, mounds of swol-
len cells scartered over Lhe venter. faterascal tissue and
Jucket paraphyses as in P condea. Asci clavate, containing
32 irregularly multiseriate ascospores; stipe short,
abruptly narrowing beneath the spore-bearing region;
apex simple with a cyloplasmic plug. Ascospores con-
sisting of an cllipsoid dark eell (19-)21-25 = (11-)
19-15(-16) pm and a hyaline, narrowly ovlindrical,
basal pedicel 5-7(-8) ¥ 1.5-2 pym; germ pore at the
taintly umbonate, darker apex of the dark cell; caudae
single, long and whip-like, one arising at the tip of the
pedicel and continuous with a thin gelatinous covering
over the pedicel, the other broader and arising over
the germ pore, or cocentric oo i, with a [aint central
light region appearing to extend upward trom the
poTe.

Characteristics in culturve. Colondes on CMA inoculated
and incubated as described for P eorice; spreading
slowly, ca 30-535 mun in diam in 3 wk; mycelial growth
grey olivaccous and mostly submerged. Perithecia ma-
turing in approximately 3 wk, superficial to scmi-im-
mersed in the agar surface, numerous, evenly scat-
tered or in cenral regions; morphological features as
deseribed on dung. Anamorgh none.

Fro, 51, Fodespora dakotensiz, a. Habil sheiches of two
perithecia, b, Collar of agglutinated hairs (arrow). o Twe
mature ascospores together with a germinaling ascospore,
d. Mature ascus. o Jacket paraphysis, Scale = (L5 mm Tor
Gl 25 pm for () and e, 10 wn tor ) and (e,

Homothallic, Colonies inoculated with single ger-
minating ascospores viclding fertile perithecia, Asco-
spore germination as described for A conica; germi-
nation pereentage low.

§ ferfevivn specimens exandreed. N EW ZEATANDL N [span
Cape Reinga, on cow dung, 7 Feb. L9891, A, Beli and {0
Mahoney (WELTU G000 Kawhia, near ‘Te Kauri Lodge,
om sheep/goar (71 dung, 20 May 1988, A Bell. K. Charckill
anid T Mechemey (WELTU 3962 Mutauri Bay, on sheep dung,
7 Feb, 19497, A, Bell and £ Makarey (WETTU 613); Tararua
Mis., Penn Creck track, on opossum dung, 4 Sep. 1987, 4
Bell and 13 Makorey (WELTU BOR) Walkawa Deach, sand
dune vegetation, on rabbit dung, 26 Veb. 1992, Ir Makimey
and H. Keeno (WELTL 594), TUSA, Wew Jersey: Forr Lee,
on rabbic dung, as Plewrogs diakolsteiis Carift, {TL‘-lJTt‘.st:IltEd by
one slide only), [an. 1900, s oo, proposed LECTOTYPE
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Froio 52, Pedoipora glutinans, oo Habit sketches of two
perithecis with delails of neck cells and agglutinated hairs
farrows). b, Muature ascospores. oo Ascus tps: right-hand
ascus has discharged s contents. d, Mature ascus and jacket
paraphyses. Scale = (0.6 mm for {a), 35 g for (b, (o) and
id).

ONY) Chiginal TYPE collected an Brookings, 5. Dakota, Mov,
1BY0, 35 missing.

Caltures depasited. Living CMA cultures from WELTL 613
have: een deposited as IM1 361010, ATCC 90645 and CBS
130,94,

Comments. We have encountered this species on scv-
enteen samples of dung including rabbit (3], catle (2},
shoep (2), sheep/goat? (13, goat (1), opossum {1} and
horse {5), Eleven dillerent ecologmical districts {Mo-
Faven, 1gH7) are represented, ranging Drom the [ar
north of the Worth Tsland o the west coast of the
South Island. Although commoen in New Zealand, I,
tekoteresis may be underestimated because it [requently
grows accompanied on the dung by ather species such
as P.oeandea, P tetraspore and P mindgrludinans, and is

casily overlooked, 1ts distinetive perithecial collar is
not evident beneath a dissecting microscope so shde
mounts are essential to verify its presence, This factor
my, in part, also account [or the wide variation re-
corded lor the times of appearance of malure peri-
thecia (210 wk). Elsewhere £ dakolensis has heen re-
ported {rom Canada, Japan, Mexico, Spain and the
United States {Furuyva and Udagawa, rg7z; Lundgvist,
1g72; Mirga and Cain, 1g6q).

Ohur six axenic cultures of P dakotensis, Tepreseniing
six different dung samples, all produce numerous per-
hecia on CMA and continue to do so atrer several
translers to [resh media. Corn meal agar cullures of
Pootetraspore andd Poomdniglulenens also share this fea-
ture. The latter species is the only other species in this
study that, like P. dekotensis, lacks a Phialofpfiora ana-
morph. Perhaps not unrelated to this fact are the sim-
ilarities shared by their perithecia. Perithecia of both
have the same distinerive collar of agelutinated hairs,
Perithecia of P curvwlotdes and P gludinens also have
collars but these are inconspicunus and often poorly
developed.

5. Podospora glutinens (Gain) Cain, Camad. [, Bow 30
A6, 1962, Fris, 1, 40, K2

= Schizolthesiem pletinans (Cain) Lundg., Symb, Bot,
Upsal. 20017 234 1472,

= Sordaria glutingns Cain, Univ, Toronio Suud., Hiol
Ser. 38400 1937,

Characteristics on durg. Malure perithecia lirst ob-
served after 2-8 wk of dung incubation, sparse, usually
submerged in the dung wirth onlv the neck protrading,
broadly pyritorm, TH-900 x 440-3M um; venter
subglobose o broadly ovoid, semitransparent; neck
dark, ca 150 wm long; venter and neck peridia as n
P coniea; agglutinated hairs inconspicuous, poorly de-
veloped, usually less than 20 wm long, consisting of
groups of swollen, pale brown, thin-walled cells ar-
ranged in low rangular mounds two w three cells
high, scattered more or less evenly over the upper %47s
of the venter and often forming a poorly defined collar
at the base of the neck; long brown lexuous hvphae
colmmnon over the lower veﬁter. Diteraseal tistue and
frecket parafifivses asin Poeandee, Aset broadly evlindrical,
conlaining cighl obliquely uniseriate, occasionally bi-
seriate, ascospores: apices simple, Ascaspores consisting
of a hroadly ellipsoid, olvaceous-black cell 31-37 =
2127 pm with a small germ pore at the slightly darker,
faintly umbonate apex and a hvaline, straight or slight-
ly curved, hasal pedicel 815 % 24 um; caudac ﬁinglc,
long and whip-like, one at the apex of the pedicel and
continuous with a thin gelatinous sheath over the ped-
icel, the other somewhat broader and situated over
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the germ pare with a central light region often ap-
poaring to extend upward from the pore,

Chavacteristios i endinre. Codomdes from WELTU 601
center-inoculated onw OMA, incebation conditions
as Tov 2 eondea; gradually spreading, ca 8 o in diam
in 3 wk, olivaceous grev, appressed, with mycelial
growrth mostly submerged in the mediam, Ferithecia
observed only once during the third month of grassth
on a medium consisting of four steam-sterilized rabhit
pellers over which CMA had been poured, and then
only in localized arcas contaminated wich a species of
Cladosporium; [ertile, completely submerged in the agar,
or with portions of the neck protruding; murphulub-
ical features as described from dung. Awamortdd a Phi-
alofhara, absent or sparsely produced in inirial cul-
tures, more abundant after subsequent transfers Lo
fresh media (but sl requiring observation techniques
described under the Comments for P. fefraghara) and
best seen in CMA cultures augmented with steam-
sterilived rabbit pellews aor gamma-ray-sterilized opos-
sum dung. Phialides solitary, scattored, bome sessile
om surtface substrate byphae, hyaline, smooth, varving
in shape from long. narrow and hypha-like to slightly
swollen in middle or basal regions to pyriform like
those of P conden, always with a flared apical collarette;
10-22 = 2-5 pm. Phialoconddia hvaline, smonoth, with
a single, large, centric to ccceninic bluu-bLuiuinf__{ gul-
tule {in cotten blue lactophenol), subglobose to hroad-
Iy obhovoid with a tuncate base, 224 ® 225 um,
gathering in a ghoid mass al thie [Jili.:{lid.i_‘ apes, or
occasionally forming a shore chain.

Ascospore germination, as described tor P.oeonica.

Herbarium specimens exwmined. CANADA Oyvpaion
Huntsville, on rabbit dung, as Podasgpere gledinens Caing G
Sep. 1931 (date dung collected), 17 Nov, 1981 {date tungus
developed in laboralory) CPYPE, TRTC BLGK), NEW ZEA-
LAND. N, Istanm: Egmnont National Park, on opossum dung,
29 Feb, 1988, 0. Mahoney (WELTU 601} 5, 151 a0z Arthor's
Puass, bigh point of Highway 73, on hare dung, 20 Jun, 1983,
A Bell and D Mohomey (WILTL G02).

Comments. This species has been recorded from New
Zealand only three tmes during this study and once
previously (Bell, 1g8s). The four samples reprosent
widely separared sites om both North and Soudh Islands
and include dung from bare (1), rabbic (1) and opos-
sum (2). Worldwide, P. glutinans has been reporied
from Relgium, Canada, Denmark, Finland, France,
Irefand, Japan, Mexico, Poland, Spain, Sweden, Unit-
ed Kingdom and the United States (Barrasa and So-
lans, tg#g; Furuya and Udagawa, 1g72; Lundgyist, wrz
Mirea and Cain, 1gg),

Our records indicate thao P pludinans, like P aloides,
produces few perithecia on the dung. Both have per-
ithecia whose venters are largely sunken in the dung

but the large agglutinared hairs of £, elvides make that
species easily seen, while the dark protruding necks
and inconspicuous agglutinated hairs of P glulinans
ke that species easily overlooked against a dark dung
surface, This may account for our first ohservations
of mature perithecia on the dung varying botween 2
and 8 wk. and perhups also for the scarcity of our
recorded sighilings,

Ohur single axenic culture of P glietingns [ailed to
produce perithecia ona wide range o media ncluding
CMA (scpuarately supplemented with 1 g/L veast ex-
tract. with 2 g/T. glueose and % g/L sucrose and with
sterile rabhit and opossum dung), DA, WEH and
modificd Leonian's agar. Only recently bhave perithe-
cia appeared in culmre (sce Characteristics in cultare)
and there only on ooe culture, among several repli-
cates, in association with a Cladasporium conlaminant.
I'he homaothallic or heterothallic condition of this spe-
cles is unknewt,

The Phialuphora anamorph of this species is similar
to the anamorphs of other species in the study. Also,
its mound-like agglutinated perithecial hairs resemble
those of £, deketensis, P, minightinans and P ciren-
logdes.

B, Podospora miniglutinars Mirza & Cain, Canad. ].
Bot 47 2030, 1969, Fros 1, 27, 248, 41, 47, 53

= Schizothecium winighinans (Mirza & Cain) Lundq.,
Svmb. Bot. Upsal. 20{1): 234, 1072,

Characleristics on dung, Perithecio usually maturing
in 21e—4 wk, in one case ripe perithecia first seen afler
12wk, scattered, semi-immersed tosuperficial, varving
in shape trom narrowly 1o broadly pyritorm, 360-680
% 170-3%0 um; venter semitransparent; neck dark,
smoath, ca T =200 pm long; venter and neck peridia
as described for £ deketensis; usually with a loa distinet
mound-like collar of short agglutinated haivs at the
base ol the neck, details as given for P, dekotensis; small
incomspicueus moeunds of swollen cells and single in-
fluted cells scattered over the middle to upper venter
with long flexuous brown hyphac below, Trierpscal fis-
stee und facke! parapfivses as in P conica. Ased oylindrical
o cylindrically clavate, containing cightl ascospores
initially arranged uniscriately, often irregularly bise-
riate with age or in slide mounts; apex simple with a
cyloplasmic plag. Ascespores with a broadly ellipsoid
alivaceous-hlack cell (19-)21-24{-25) = 13-15(-11}
prn and i basal hyaline pedicel 7-8 = 2 un; gern pore
on the slightly umbonate, darker apes of the dark cell;
caudae single, lony and whip-like, one each over the
gorm pore and at the end of the pedicel, the former
broader with a [aint central light region appearing to
extend upward tfrom the germ pore, the latter contin-
ucias with a thin gelatineus sheath over the pedicel.
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Fro. B3 Podospeere miniplelinans. 2. 'T'wo perithecia, b,
Agglul:']nat::d hairs (arrows) i!]u:clr:il.iug the variabality in mor-
phclogy. o Mature asci and jacket paraphysis; small skeich
ey vight illustrating the biseriate arrangement quickly us-
surmed whoen ascl swell in water mownes. o Three mature
ascospores and an inmature unpigmented ascospore illus-
trating early septation. Scale = 0.5 mm for (a3, 30 gm for
B, T4 wene toee () andd Gel)

Characteristics in culture, Colonies on CMA inoculated
and incubated as described lor P conica, spreading
slowly, ca Ak mm in diam in 4 wk;, myveelial growth
sernilransparcnl, olivaceous brown, mostly submerged
with variable amounts of grevish brown aerial hivphae.
Perithecio maturing in approximarely 3 wk, usually con-
centrated near the colony cenler, numerous, semi-
immersed to superficial on the agar surlace; morpho-
Logical features as described on dung. Anamarph nonc
bur with few to many distinctive. solitary. hvaline,
smonth, thin-walled, apically rounded, right-angle
branches on the surface substrate hyphac (Fii. 47).
These branches varving [rom cylindrical o clavace,

usually cylindrical and shightly clavate apicallv with a
basal septurn and containing a single large darkly stain-
ing cvtoplasmic mass (in cotton blue lactophendl);
mostly 311 gm long 2 1.5-2 um wide basally = 2
2.5 wm wide apically, occasionally shorter and more
swollen to 3-3.5 uym wide; Mincrion unknown; pro-
duced on all of our axenic CMA cultures from four
dilferent dung samples.

Homaothallic. Colonies inoculared with single ger-
minaling ascospores yielding fertile perithecia, Asco-
spore permination as described Lor P oconien; germi-
narion percentage low,

Hevhirrum specimens exemined. AUSTHALIA. New SOUTH
WaLes: 18 km NW of Adaminaby, upper Alum Creek, open
Fucalyprus lovest, ale. 1260 m, on rabbit (7) dung, as Sobi-
zotheciiem miniglutingns (Mirza & Cain) Lundg.. 3 Apr. 1981,
Tibeld 12024 (UPS, WELTL 5263 MEXICO. Hinaroco: M.
of Zimapan, on burre dung, as Podospere mingglulinans Mirea
& Cain, 21 Aug. 1961 (TYPE, TRITC 33301). NEW ZEA-
LANI. N, lsrann: Waikawa Beach, sand dune vepgetation,
on rabbil dung, 26 Feb, 1092, T Mohoney and £ Keene
WELTU &604), 5. Iscawm: Highway 7, E. of Lowis FPass,
roadside near Bovle River Lodge, on rabbit dung, 12 Mayv
T, A, Bell omed 13 Mahoney (WELTU 60O7); 5. ot Hillersden,
pasture in Wairau Vulley, on rabhic dung, 7 May 1881, 4,
Bell and D, Mahoney (WELTL G06); N, of Raikoura, sand
dune vegelalion, near mouth o Waima Wiver, on rabhit
dumng, 2 Apr. 1088, I Mabouey (WELTL 605].

Culinrey depostied, Tiving CMA cullures Drom WELTTU GIM
have been deposited as IMI 361011, ATCC S0646 amd CBS
13191

Comments. During (this study B mengglutinens has
been recorded [rom nine dung samples, meluding rub-
bt (7, Tagomorph (1) and deer (10, from seven widely
separated collection sites on the South Island and two
on the Norrh Island. In previous studies, Bell (1gds)
reported it from cervid and lagomorph dung in New
Zealand, Mirza and Cain {(1g6y) [rom rabhit and burro
dung in Mexico and Lundegvist (1g72) on rabhbic, hare
and sheep dung in Scandinavia and on various duongs
[vom ather countries, Overall, a prelerence lor lago-
morph dung is indicated. It has a widespread occur-
rence worldwide with records from Canada, Canary
Islands, Corsica, Denmark, Hungary., Iraq, Kenya,
Mexico, Netherlands, Norway, South Atfrica, Spain,
Sweden and the United States (Abdullaby and Batlan,
178 Lundgvist. 1g7z; Mirza and Cain, 1g6g).

Like P. tetraspora and P, dakotensis, P. minigletinans
performs well in CMA caliure, Our four cullures of
this species continue to produce perithecia alter sev-
cral transfoers to trosh media.

Certain features of P owiniglutinans, including its
perithecial morphology and collar of agglutinared hairs,
iLs ascospore sizc, shape and number per ascus and its
lack of any anamaorph suggest relationships with, or
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confusion with, P, dekofensis, £ vesticole and other
species in this group. For further details the reader is
referred o the Commments scction under P dakofensis
and P vestivola.

7. Podespora tetraspora (Winter) Cain, Canad. |. Bot, 40
440h, 1962, Fris, 1, 5, 6, 16, 21241, 3545, 5

Serdarie fefraspora Winter, Hedwigia 100 161, LETL.
Schizothecium tatrasporumn (Wint) Lundg., Symb. Bow
Upsal. 2001 206, 14972,

Characleristivs on duwsg, Mature perithecia usually ap-
pearing within the first week of dung incubation, gre-
garious Lo scallered, Hup{rrﬁ(:i.‘i], narrowly ovoid pyvr-
ilorm, 26(0-700 * [30-260 wm; venter and neck pe-
ridia as in P condca; triangular mfis of agglutinared
hairs, to ca 43 um long, located ar the base of the
neck, cach waft composed of soveral hairs, each hair
of two o live moderately swollen cells with the end
cells bluntly pointed and having a chicker, more pig-
mented wall, Triangular tafts at the base of the neck
grading into smaller tults on the upper venler, grad-
ually replaced by single inflated cells on the lower
regions, frderescal Hsswe and jocket pavaphyses as in P,
condea. Ased broadly eylindrical, containing four
abliquely uniseriare ascospores. apices simple with a
eyvloplasimic plug or rarely with a small ring; basal por-
rioms seldom seen [ree of the cenlrum cluster, Asco-
spares with cllipsoid, olivaceous-black dark cell, 158-23
*OL1-13 perm, and h_yalim:: straight. or slightlv curved
pedicel, 5—12 » 1.5-2 um; dark cell bilaterally sym-
metrical to asymmetrical with one side slightly [lat-
tened; germ pore al the darker umbonare apex of the
dark cell. Caudae single and whip-like at the spore
extremitices; the upper one slightly broader, the lower
one encasing the pedicel, bolh very fugaccous, A third
cauda infrequently seen artached near the basc of the
pedicel (K16, 54).

Characteristies in oultwre, Colimy inoculation onte
CMA, incubation, growth rale and appearance, as de-
scribed tor Porandea. Perithecia numerous, usually con-
centrated in the colony center; morphological features
as described [rom dung, Anremerph a Phiclophora,
sparscly produced in each of the axenic cultures from
12 different dung samples. Phialides borne singly, ses-
sile and usually separate from cach ether on surfuce
substrate or low aerial hyphae, hvaline, smooth, var-
iously shaped but typically peritorm with a Hared apical
collarerte, 610 = 3—-4 pm. Phiclvconidic small, hyva-
line, moderately thin-walled, smooth, broadly obovoid
and Lruncate buﬁall}r (often appearing globose 1o sub-
globose), 2.5-3 = 2-2.5 um; collecting apically in a
glioid mass or occasionally forming short chains of up
to 15 conidia. Alewriosperes sparse, butin a fow cultures

Fic, 54, Podespora tetraspora. a. Maturc ascosporcs to-
gether with a germinated ascospore. b Imimarure and ma-
ture asci accompanied by a jacker paraphysis. o, d. Habii
sketch of perithecium with details ot agelutinated hairs Gar-
rowl, Scale = 20 pm for (1) and (. 45 wm for (o), 0,25 mm
for (d).

more numerous than the anamorph, solitary, sessile
on substrate hvphae or lerminal on short branches,
moderately thin-walled, smoaoch, hyvaline, variable in
shape and size [rom phisloconidia-like to more elon-
gate-ohovoid and up 1o 7 g lomy,

Homothallic. CMA cultures, inoculated with single
germinating ascospores, vielded colonies as described
above. Ascospore germination is as described for I
SOl

Hevbuerium specimens examdned. CANADAL OnTarto: Bruce
Civ, Teeswater, on rabbit dung, as Pedospora tetraspara (Wint.)
Cain, L0 Jul. 1930, Cain 5430 (TRTC B20G). QL ik Fsker,
de la riviere George, & Uest 3309 lac, 1% ul. 1947, [ Rous-
seier s ., dec. B F, Cain (URTC 32007, CERMANY, Harth
bei Leipzig, aul Mausehoth (= on mouse dung, as Sordaria
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tetraspora Winl., Feb. 1872, herb. Barbey-Boissier 1520
(NECFLYPE, G MENXLOO, Duranco: W, of Durango, on
rabibit dung, as Podespore tetraspore (Wint.) Cain, 14 Aug
1960, det. ] HL Mirza (TRTU ALLI07), NEW ARALAND. M.
IsLarn; Hokio Beach, sand dune vegetation, on rabhic dung,
96 Feh, 1992, 1. Makorey and H. Keena (WELTL G080 T,
slope Ruahine Mis., near Sunrise Hut, tussock-grassland,
all. 1300 m, 011 hare dung, 14 Apr. Laa0, K Churckadi (WEL-
TTT 6484 Waikawa Beach, sard dune vegetarion, on rabbil
dung, 11 Jul. T4, A, Bell and I Mehemey (WELTU 6100
POLAND, ZIELONA Oorar Tamsel, on rabhit dung, as Sor-
daria letraspore Wine., 16 Feh. 1930, Cain 336 (TRTC:
Tamsel, on cow dung. as Podespora tebraspora (Wiat,) Caim,
1 Feh, 1935, Cain 6520 (TRTC); Tumsel, on lield mouse
dung, as Podospora felvavfera (Winc) Cain, 27 Feb. 1933,
Cain 6477 (TRTC), SWEDEN. ConraNw: on rabhin dung,
as Schizothecivem telrasporum (Wint) Tundg., 22 Scp, 198940,
Lutidg, J8505-d (8, WELTL BO3),

fudticres deposited. Living CMA cullures lrom WELTU 648

have: been deposited as TME 361012, ATCC 647 and CBS
132,94.

Comments. The rype specimen ol Sordarie tetraspora
Winter (1871) on mouse dung, originally held in Berlin,
is “most probably lost™ (N, Lundgyist, pers. comm.}.
On the advice of N. Lundgyist and |, Krug we have
selected another collection made a vear later as the
neolype (oo, 1529, see Herbariumn speciimnens exam-
ined). The substrate is also mouse dung and it orig-
nates from a geographically similar area in BEurope,
Mo complete perithecia or asci remain on the dung,
The accompanying slide, however, reveals part of a
fragmented, swollen, agglutinated perithecial hair taft
and some free ascospores which are devoid of pedicels
and caudae, Although brict, Winter's deseription and
measurernents match this slide material and there ap-
pears Lo be no ambiguity by more recent authors of
Winter's species. We have deposited some o our own
material of this species (WELTU 608) at the herbarium
of Barbey-Boissier in Geneva.

Among the spocics of Pedospora treated here, P
tetraspora 1s Lhe most consistent producer of perithecia
in CMA axenic culture. Fren after repeated translers
to tresh media, only vne of cur 12 cultures has lost
the ability Lo produce perithecia. The ananorph, al-
though sparse in all cultures, can be observed by add-
ing a drop of cotton blue in lactophenal to the CMA
colony surface, applving a coverslip and scanning with
the low powers of a compound microscope, The small
clusters of stained phisloconidia are then more casily
SCCTL.

This species is also unique among this group of New
Zealund Podospora species in having only four asco-
SPOTCS PUT ASCLS. Worth noting, however, is the oc-
casional ascus with three or five ascospores (Fic, 21
Mirza and Cain, 1969, Fig. 56} or more rarely those
ascl with one, lwo, or six o eight ascospores. Aparl

from its four-spored asci and smaller size overall, P
tetvaspere is very sitilar o4 corics, withwhich it shares
sitnilar triangular groups of agglutinated hairs, other
perithecial fearures and a similar colony appearance,
Also, the Phialophora anamorpl, although sparse by
comparison. is virtually indistinguishable from tiat of
P eomira. Other specics reated here with similar larger
or smaller triangular groups of agglutinated hairs and
look-alike anamorphs are P aloides and £ vestivoln,
although the small hair groupings of the larter are
often reduced or absent.

Thirty dung collections, representing 4 wide range
of habitats on both the North and South [slands, have
vielded this species. 1t has a clear preference for lago-
maorph dung: rabbit dung (25 samples) and hare dung
{f samples). Lundgvist (ig72, p. 266] noted that Pe-
dospora (= Sehizothechim) letraspora was “LOMIMION 011
various kinds of dung, particularly thar of rubbit, hare
and small rodents,” Among its many reports ave those
from Algeria, Canada, Gennany, Japan, Kenya, Mex-
ico, Poland, Scandinavia, Spain, United Kingdom,
United States and Uruguay (Barmusa and Solans, 1g8g,
Furuva and Udagawa, 1972; Garcia-Zorrdn, 1973, 1975;
Frug and Khan, 1g8g: Lundgvist, 1g72; Mirza and Cain,
196g).

8. Podospore vesticola (Berk. & Br) Mirsa & Cain, Can-
ad. J. Bot, 47: 2044. 19649,
Friws, 1, 12-15, 18, 25, Y6, 42, 5h

= Sphacria vesticoln Berk. & Broome, Ann. Mag. Nac
Tlist., Rer. 3, 3 370. 1EH4.

= Schizatherium vesticola (Boerk, & Br) Lundg., Symlb.
Bot. Upsal. 2041): 2536, 1872,

Characleristics on dung. Perithecio usually maturing
within the first % wk of dung incubation, gregarious
o scattered, pyriform (often narrowly so), mostly su-
perficial, 350-650 x 140-300 pm; venter and neck
peridia as in P, corica: agglutinated hairs in small tri-
angular groupings, to 30 um long, usually evenly dis-
tributed over the upper %%s of the venter, rarely foru-
ing a slight collar near the base of the nock; individual
groupings with only a few hairs, cach hair only a fow
cells long, or groupings reduced to single inflated pro-
truding cells with slightly darkened, often thickened,
acuminate Ups. Miterascal tissue and jacket parafhyses as
in £, gonica, Asci cvhindrical, containing cight obliquely
uniseriate, or oecasionally biseriale, ascospores, apices
simple with a cytoplasinic plug. Ascespores consistng
ol a narrowly cllipsoid, olivaceous-black cell 17-20
{-22) ® 10-12 um and a basal, hyaline, cylindrical
pedicel 5-7(-8) *x 2 pm (2.5-3 pm at its attachment
to the dark cell); germ pore at the durker umbonate
apex of the dark cell; caudac single, long and whip-
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like, one ar the apex of the pedicel and continuous
with a thin gelatinous sheath over the pedicel, the
other slightly broader, arising over the germ pore and
somelimes with a central light region which appears
1o extend upward from Lhe germ pore,

Characteristics in cullure. Colonies inooulated onto
CMA; incubation conditions, growth mates and colony
appearances as described for I condon, Perithecta pres-
ent only in some colonies from each of the seven dung
samples cultured, usually concentrated in the colony
center; morphological features as described from dung.
Angmerph a Phinlophora, produced in abundance
throughout the colony on all colonies, Phinlides, phial-
aenridia and alewrivspores not significancy  different
[rom those described for Pooconica and £, {elvaspor,

Ascospore germinativn as described [or P condca.

Herbarium specimens examined. NEW ZRALAND, N, Tspanm:
tnaki Beach, sand dune vegetation, on rabbic dung, 2 Scp.
1987, A. Hell and I ;'lrfahmre_y (WELTL 612 inland from
Waikanae, summit of Akararawa Mis., on sheep () dung, 1L
Mar, 1990, A, Bell aweed 1), Mahoriey (WELTU 480), 5, Tsranm
Banks Peninsula, #.2 km 5. of Ddamond Harbour, Mt Her-
Lert Forest, on sheep dung, as Schizothecium ninutum (Fokl)
Lundq., 6 Wowe. TUED, Tibell 2386-0 (UPS, WELTL 341); 5.
ol Hillersden, pasture in the Wairau Valley, on rabhit dung,
T hlay 1 ao. A, Bell and 1 J'L]Tf.l.ﬁurlr{}' (WELTU A1, UNITED
KINCGDOM. Encrano: Somerset, Batheasion, on old table
cloth, as Sphuerie vestioola Berk, & Br., 24 Dec, 1858, herh.
Broome 370 (LECTOTYPLE, K.

Cultures deposited. Living GMA cultures from WELTL 611

have been deposited us IMT 361015, ATCC 0648 and CBS
135.94.

Comments, 'This species is well represented on diverse
herbivore dungs from a wide range of habitars
thromghout New Zealand. In this study we have re-
corded it [rom 33 dung samples including sheep (5),
goat (2, sheep/opossum? {1}, goat /deer? (1), opossum
(2, deer (29, rabbil {16), hare {23, lagomorph (1) and
borse (11, In Sweden, it is also reported on “various
kinds of dung” {Lundgvist, g7z, p. 256) but there,
instead of rabbit, it is common “particularly on cow
and horse,” A selection of other countries from which
it is recorded includes Algeria, Canada, Germany, In-
dia, lrag, Japan, Libya, Mexico, Morocco, Pakistan,
United Kingdom and the United States (Abdullah and
Ratran, 1g978; Barrasa and Solans, rgﬁg; l.undqviﬁL.
1g72; Mirea and Cain, 196y Rao and Varghese, 198g),

On rabbit dung P, vesticole frequenty grows along-
side P miniglutinegns with whose perithecia it is easily
confused at lower magnilications. Slide mounts reveal,
however, that although the agghirinated hairs are of
similar sives, those of £ westicele are beter developed
and more evenly scattered over the perithecium,
whereas those ol P. minigltinans are typically con-
fined to the region immediately below the neck where
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Frc, 5530 Padospora vesticoln, a, b Habil skelch of peri-
thecium together with derails of neck colls (arrow) and ag-
glutinated hairs fareow). o Mawre ascospores. . Mature
ascus showing uniseriale ascospore arrangement aned jacket
paraphyses, Scale = 0.3 mun for (a), 15 pm for (b, 10 wm
foor ) ancl ).

they [orm a collar, Also the ascospores of P vesticola
arc usudlly shorter and always narrower, 10-12 um
versus 13—15 pin, Culiurally, there is no problem as
I vesticola has a Phialopliova anamorph and P mik-
ighetingns no anamorph at all,

Podospora aloides, P, conive and £ letraspore appear
1o be closely related to P vesticole, They share a look-
alike Phialwphora anmnorph and similar, although larg-
er, triangular groupings of agglutinated hairs,

Culturally, this species has created more questions
than answers. As with P conice and soveral other Spe-
cies in this group, more information is needed on the
requirements tor ascospore germinarion and on the
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nutritional, genctic and covironmental lactors nec-
casury for perithecial development. Prescntly the ger-
mination of untreated trosh ascospores in P vesticola
is very low and only some colonies, among many ini-
tiated from perithecial [ragments or germinating as-
cospores (single or clustercd), develop mature peri-
thecia. Furthernmwore, subsequent transfers to tresh
CMA result in the reduction or complete Toss of per-
ithecial praoduction. To date all of our cultures with
tertile perithecia have been initiated from germinating
HSCOSPOTE clusters or perithecial trapments and none
[rom single germinaring ascospores, alLIluugh we have
owver 1) cultures intiated from single ascospores. Het-
crothallism is indicated although ne perithecia were
produced in crosses between six ascospore-initiated
cultures from WELTU 48%, To is apparent that more
work is required hefore homothallism can be ruled
T,

Worth noting are two observations trom dung-in-
cubsated perithecia that relate te ascespore germina-
tion and maturation. ln WELTTU 489, ascospore ger-
mindlion may occur, in the normal fashion, from ci-
ther immature unpigmented spores or from mature
pigmenied ones. The second, perhaps related, obser-
valion was that whar appeared 1o be ﬁLaggm‘Ed ASCO-
spore maturity commmonly oceurred in asci from mu-
TNCTOHES p::riliu;.;-ia ol twor dung samples, includitg those
from WELTU 489, On those occasions, four asco-
spores, less frequently fre, six Or seven ascospores,
completed their maturation and became fully pig-
mented while the remaining spores were stll imma-
ture, i.e., smaller, thinner-walled and unpigmented.
Whether these remaining immarure spores gradually
matured or not is unknown. The aforementioned ger-
mination of unpigm::mvd ASCOSLHINES WETE ASCOS[HITCS
forced from asci onto the agar surtace rather than any
that may have heen naturally discharged, Whether nar-
ural ascospore discharge occurs before all spores are
rature was not investigated. The above olservations
mav also apply o ascospores of cultured perithecia
but we saw ouly mature spores there.
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