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ABSTRACT — An ascolocular ascomycete with semi-immersed, hairy and pyriform
pseudothecia, abundant pseudoparaphyses, fissitunicate 8-spored asci, and dark, very
large 8-celled ascospores has been isolated from deer dung in Andalusia (Spain). Based on
morphological features, a new species is erected and accommodated in Sporormiella, which
the authors regard as a genus independent of Preussia. The new species is discussed and
placed in a key, and a previous worldwide key to Sporormiella species with 8-celled spores
is updated.

KEey worps — coprophily, phylogeny, Pleosporales, relationships, Sporormiaceae

Introduction

Sporormiella Ellis & Everh. (Sporormiaceae Munk, Pleosporales) is
characterised by ascoloculate, aperiphysate, ostiolate pseudothecia, fissitunicate,
elongated, 8-spored asci with a scarcely developed apical apparatus, dark
colored, transversely septate, 4- to poly-celled ascospores with germ-slits and
usually with a gelatinous envelopment, and preferable growth on dung (Ellis &
Everhart 1892, Ahmed & Cain 1972, Barr 2000).

Preussia Fuckel, in the same family, has morphological features so similar to
Sporormiella that its independence has been questioned. We refer to previous
works on this subject (Doveri 2004, 2005, 2007, 2011; Doveri & Coué 2008) to
explain why the senior author regards Sporormiella as distinct from Preussia
(Cain 1961; Ahmed & Cain 1972; Barrasa & Checa 1991; Lumbsch & Huhndorf
2007, 2010; Kirk et al. 2008). That view has been strengthened by an extensive
phylogenetic study on Sporormiaceae (Kruys & Wedin 2009), which does not
definitely resolve the question of synonymy.

Another view (von Arx 1973, Guarro et al. 1997a, Chang & Wang 2009) that
regards Sporormiella as a later synonym of Preussia has led to the recombination
of several Sporormiella species in Preussia (von Arx 1973; Valldosera & Guarro
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1990; Guarro et al. 1997a,b; Abdullah et al. 1999; Arenal et al. 2004, 2005, 2007;
Chang & Wang 2009, Kruys & Wedin 2009) or even the description of new
Sporormiella species in Preussia sensu lato (Arenal et al. 2005, 2007; Chang &
Wang 2009, Asgari & Zare 2010).

Sporormiella encompasses, at the present, more than 80 species, mostly with
glabrous pseudothecia and 4-celled ascospores, a minority (12) with hairs,
and/or more than 4-celled ascospores, very few with ascospores consisting of a
variable number of cells (2-10).

A recent collection from Andalusia (Spain) of a hairy species with
consistently 8-celled ascospores has been submitted to our observation. Its
morphological features are unique, thus allowing us to recognise it as a new
Sporormiella species.

The aim of our study is to define the new species and establish its relationships
with other hairy Sporormiella spp. and a group of Sporormiella with 8-celled
ascospores.

Materials & methods

Dried and fresh specimens of Sporormiella octomegaspora were sent us from Spain,
the fresh material still on small pieces of red-deer (Cervus elaphus) dung. Fresh material
(five specimens) was utilised for macro- and microscopic studies and for attempting,
unsuccessfully, isolation in axenic culture. The specimens were picked from the dung
with a sterile needle, washed in distilled water, and placed in a drop of water on a
microscope slide. Microscopic examinations were carried out on specimens mounted
in water, Melzer’s reagent, and methyl blue. Spore size was measured in water and
calculated on 50 ascospores discharged from mature asci in 4 ascomata. The collection
has been preserved as dried material and slides (MCVE). Herbarium abbreviation
follows Holmgren & Holmgren (2012).

Sporormiella spp. that have not been recombined in that genus, are indicated by
presenting the current binomials with the genus enclosed in quotation marks (e.g.,
“Sporormia” carpinea, “Preussia” variispora).

Taxonomy

Sporormiella octomegaspora Doveri & Sarrocco, sp. nov. PL.1-3
MycoBANK 803276

Differs from all other Sporormiella species by its larger 8-celled ascospores.

TypE: Spain, Andalusia, Huelva, Donana National Park (approx. 37°N 6.5°W), on red

deer dung, 28.10.2008, leg. A. Sudrez (Holotype, MCVE 27409)

ErymoLoGY: From the Greek octo = eight, megas = large, spora = spore, referring to the

large, 8-celled ascospores
MACROCHARACTERS — PSEUDOTHECIA 720-900 x 400-500 pm, ostiolate,
pyriform, semi-membranous, dark brown to blackish, rough, tomentose owing
to a dense net of hyphoid hairs spread all over the ascoma. Neck differentiated,
200-250 x 180-200 um, cylindrical, somewhat darker, subcoriaceous, with the
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PLATE 1. Sporormiella octomegaspora (holotype): A = ascoma on dung; B = hairs at the neck apex;
C = detail of exoperidium at the neck; D-F = peridial hairs; G = centrum; H = detail of exoperidium;
I = Pseudoparaphyses. Scale bars: A = 300 pm; B, E-F = 20 um; C = 80 um; D, H = 40 um; G = 150
um; H = 25 pm.
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same net of hairs at its base and shorter, more isolated hairs at the apex, hardly
observable at low magnification (10 x).

MICROCHARACTERS — PERIDIUM pseudoparenchymatous, two-layered:
endostratum of pale brown to almost hyaline, thin-walled, polygonal cells,
13-18 x 12-15 um, exostratum a textura angularis of dark brown, thick-
walled, polygonal cells, 6-10 x 5-8 um, with intervals of cylindrical cells in
rows (textura prismatica), a textura globulosa-angularis of blunt angular
to roundish and somewhat darker cells at the neck, 5-9 pum diam., papillate
around the ostiole. Some carbonaceous deposits sprinkled all over, but more
abundant on the neck; PERIDIAL HAIRS hyphoid, very long, wavy, strongly
intertwined, fairly thick-walled, quite dark brown, septate, often branched,
sometimes anastomosed and somewhat encrusted, blunt at the tips, 2-3.5 um
diam.; NECK HAIRS hyphoid at the base, similar in size and shape to peridial
hairs, polymorphous, paler, stiffer and shorter at the apex, 15-30 um long,
usually with a rounded, sometimes clavate tip; PSEUDOPARAPHYSES mixed with
the asci and exceeding them, cylindric-filiform, sometimes submoniliform,
3-7 um diam., often branched, septate, usually slightly tapering upwards,
somewhat constricted at the septa, containing abundant hyaline vacuoles; asc1
325-450 x 47-72 um, fissitunicate, inamyloid, 8-spored, cylindric-clavate to
clavate, lacking an apical apparatus, roundish or dome-shaped or even slightly
flattened at the apex, usually quite abruptly narrowing below in a short stalk,
12-30 um long; ASCOSPORES (148-)152-175(-180) x 16-18(~20) um, usually
three to five bundled in the upper portion of the ascus, the others placed at
various levels below, and one usually the lowest, hyaline in the early stages,
pale brown later, finally dark brown, cylindric-subfusiform, individually
surrounded by a broad gelatinous envelope, smooth, thick-walled, constantly
8-celled, deeply and transversely septate. Cells easily separable at any level, each
with a sigmoidal, parallel germ slit. End cells conical, with blunt tips, narrower
and usually longer than the middle ones, but often not longer than the second
and the seventh, third to sixth cells from the upper end sub-cubical, almost as
long as wide, and the third usually the broadest, sometimes slightly wider than
long, the second and seventh cell cylindrical, usually longer than wide, all cells
with fairly acute angles.

EcoLoGY & D1sSTRIBUTION—ADbout fifteen scattered specimens on red-deer
(Cervus elaphus) dung in the field in October. To date only known from the
type locality.

Discussion

Sporormiella octomegaspora is characterised by large and densely hairy
ascomata, with hairs widespread both on the pseudothecial venter and neck,
large and short-stalked asci, and very large, constantly 8-celled, subfusiform
ascospores with sigmoidal germ slits and a particular arrangement inside
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C

PLATE 2. Sporormiella octomegaspora (holotype): A-B = upper cells of ascospores at the ascus apex;
C-E = upper and middle parts of asci with ascospores; F = ascus base; G = detail of fissitunicate
(arrows) asci; H = ascus bases with ascospores. Scale bars: A-B =20 um; C-H = 50 pm; I = 150 pm.
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A

PLATE 3. Sporormiella octomegaspora (holotype): A-B = ascospores; C-E = detail of ascospores;
F-G = spore cells. Scale bars: A-B, F = 35 um; C = 18 pum; D-E = 15 um; G = 30 yum.
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the asci. The whole of these features allows us to separate S. octomegaspora
from species with hairy pseudothecia and/or 8-celled ascospores and easily
distinguish it from all other Sporormiella spp.

In their basic monograph on Sporormiella, Ahmed & Cain (1972) reported
3 hairy species with 4-celled ascospores and 18 species with constantly 8-celled
ascospores, including the coprophilous “Sporormia” octoloculata Fabre and
“Sporormia” pulchra E.C. Hansen (both cited as doubtful or not examined by
them) and the non-coprophilous, non-examined “Sporormia” carpinea Fautrey,
“Sporormia” gigaspora Fuckel, S. subticinensis (Mouton) Dugan & R.G. Roberts,
and S. ticinensis (Pirotta) Doveri (Doveri 2004). They also reported 2 species
with inconsistently 8-celled ascospores, S. commutata (Niessl) S.I. Ahmed
& Cain (7-9-celled), and “Sporormia” variabilis G. Winter (5-8-celled). All
Sporormiella species described by Ahmed & Cain (1972) — with the exception
of S. insignis (Niessl) S.I. Ahmed & Cain and S. splendens (Cain) S.I. Ahmed
& Cain — whether with constantly or inconstantly 8-celled ascospores, differ
from S. octomegaspora due to ascospores that are much shorter than 100 pm.

Sporormiella splendens has, like S. octomegaspora, short-stalked asci, but can
be easily distinguished by its glabrous ascomata, smaller pseudothecia and asci,
and somewhat shorter but notably narrower cylindrical ascospores (9-13 pm
diam., Cain 1934, Ahmed & Cain 1972, Furuya & Udagawa 1972, Leenurm
1998, Treigiené 2004), with middle cells longer than broad and an oblique to
diagonal germ slit.

Although it has short-stalked asci, and ascospores with cubical middle cells
and an arrangement inside the asci similar to S. octomegaspora, S. insignis
differs in having glabrous and much smaller pseudothecia, smaller asci (Winter
1887, Bayer 1924, Prokhorov & Armenskaya 2003), and somewhat narrower
and notably shorter (100-122 x 14-15 pum; Niessl 1878, Ahmed & Cain 1972)
ascospores, with middle cells equal in size to each other (so the spore shape is
cylindrical rather than cylindric-fusiform) and diagonal germ slits.

Bell (2005), who collected the species in Australia on Eastern Grey kangaroo
dungand which she described as S. insignis, straddles S. insignis and S. splendens,
“having the ascospore width of the former and the ascospore length of the latter,”
but in our opinion drawings and measurements reported in her work match
those of S. octomegaspora. Although the Australian material was unfortunately
inadequate for a herbarium sample (Bell, pers. comm.), our examination of a
slide from Australia strengthens our original opinion, as Bell's material has only
slightly wider spores on average.

Doveri (2004) mentioned and briefly described or discussed (sometimes
as Preussia) all new Sporormiella spp. published after Ahmed & Cain’s (1972)
monograph, some of which are characterised, like S. octomegaspora, by hairy
pseudothecia and/or 8-celled ascospores. Among them, the hairy species,
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S. lasiocarpa Lorenzo and “Preussia” aquilirostrata Guarro et al. (Guarro et
al. 1997b), have 4-celled and much smaller ascospores [respectively 62-76 x
10-12 pm (Lorenzo 1994), 34-44 x 8.8-11.5 um (Guarro et al. 1997b)] than
S. octomegaspora; on the contrary, the species with 8-celled ascospores —
S. oblongiclavata MLE. Barr & Malloch, S. tomilinii O.V. Korol., and “Preussia”
variispora Abdullah et al. — do not have hairy pseudothecia, and “Preussia”
variispora has both 7- and 8-celled ascospores, while all have much
smaller ascospores (Abdullah et al. 1999, Barr 2000, Korolyova 2000) than
S. octomegaspora.

Besides establishing new species of Sporormiella, Doveri (2005, 2007),
Doveri & Coué (2008), and Chang & Wang (2009) updated the list of new
Sporormiella spp. (sometimes as Preussia) published since 2004. None of them
has consistently 8-celled ascospores.

The Welt & Heine (2007) worldwide key to Sporormiella spp. with 8-celled
ascospores is here updated with the addition of S. octomegaspora and other
species not previously included:

Worldwide key to Sporormiella species with 8-celled ascospores
[N.B.: “Sporormia octoloculata” and “Sporormia” carpinea have been omitted from the
key, as the original descriptions are meagre]

la. Ascospores 5-10-celled (never consistently 8-celled) ......................... 2

1b. Ascospores consistently 8-celled ........ ... .. .. . i 7

2a. Ascospores 5-8-celled, 62-75 x 14-19 pm (Winter 1874), cylindrical, with middle
cells usually broader thanlong ....................... “Sporormia” variabilis

2b. Ascospores 7-9-celled, different in shape ........... ... ... ... il 3

3a. Ascospores (7-)8-9(-10)-celled, 45-53 x 8-10 pm, fusiform with middle cells
wider than long, and the third cell usually the broadest ....... Sporormiella sp.

(described by Richardson 2004b)
3b. Ascospores longer, cylindric-clavate .......... ... oo i il 4

4a. Ascospores 50—-60 x 8-10.5 um (Ahmed & Cain 1972), usually 9-celled, sometimes
7-8-celled, with the middle cells broader than long, and the third cell from the

upper end the broadest ........... .. .. .. i S. commutata
4b. 9-celled ascospores rare Or absent . .............oiuiiiiiiii i 5
5a. Ascospores 65-75 x 7—-12 pm, 7-8-celled, with middle cells as long as broad, and

the third cell from the upper end the largest ............. “Preussia” variispora
5b. Ascospores mostly 8-celled, sometimes 7-9-celled ........................... 6

6a. Ascospores 70-90 x 11-13 um, with the third or fourth cell from the upper end
thelargest ....... ... .. i Sporormiella sp.1
(described by Richardson 2004a)
6b. Ascospores 58—72 x 8-9.5 um, cylindrical, with isodiametric cells, to cylindric-
clavate, with the upper cells shorter than wide .............. Sporormiella sp. 2
(described by Richardson 2004a)
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7a (1b). Ascospores >100 pm long . ... 8
7b. Ascospores <100 pmlong .......... .. .. i 10

8a. Ascomata hairy, 720-900 x 400-500 pm. Ascospores 152—-175 x 16-18 um,
cylindric-subfusiform with third to sixth cells from the upper end almost
as long as wide, and the third usually the broadest. Germ slits sigmoid and
parallel .. ... S. octomegaspora
8b. Ascomata glabrous, smaller. Ascospores narrower, cylindrical. Germ slits oblique
todiagonal ... ... 9

9a. Ascomata 550-600 x 350-400 pum. Ascospores 135-165 x 9.5-12.5 um (Cain
1934), with middle cells longer than broad, cylindrical ............ S. splendens
9b. Ascomata subglobose, 250-330 pm diam. Ascospores 100-122 x 14-15 pm
(Ahmed & Cain 1972), with middle cells almost equal in size, cubical
.......................................................... S. insignis

10a. (7b) Ascospores variable in shape, cylindrical to cylindric-fusoid or slightly
cylindric-clavate, 50-58 x 6—-8 um, with middle cells equal in width, or the
fourth and/or the fifth, or even some other cell, the broadest . . . Sporormiella sp.
(described by Cribb 1994)

10b. Ascospores quite constantin shape ........... .. ... i 11
11a. Ascospores cylindrical, with middle cells almost equal in width ............. 12
11b. Ascospores (sub)clavate, with one broadercell .............. ... ... ... .. 16
12a. Ascospores more than 60 pmlong ...t 13
12b. Ascospores less than 60 umlong .......... ..o i 14
13a. Ascospores 79-95 x 14-16 pm (Ahmed & Cain 1972). Middle cells broader

than long and with an obliquely transverse germslit ............. S. platymera

13b. Ascospores 72 x 9 pm (Fuckel 1871), with middle cells as long as wide
.............................................. “Sporormia” gigaspora

(8. subticinensis with ascospores 62—75 x 9—12 um (von Arx & Storm 1967), is hardly
separable from “Sporormia” gigaspora, although Mouton (1897) noted that it differs in
having clavate rather than oblong asci and much smaller ascomata)

14a (12b). Ascospores 47-57 x 12—14 um, with middle cells usually broader than

long .o “Sporormia” pulchra
14b. Ascospores narrower, with middle cells almost as longaswide .............. 15
15a. Ascospores 48—58 x 6—7 um with diagonal germslits ................ S. bipartis

15b. Ascospores 40—44 x 8 um (Pirotta 1878). Germ slits not described .. S. ticinensis

16a (11b). Ascospores 30—48 x 4—7 um, with the second cell from the upper end the
broadest, and with almost parallel germ slits. Non-coprophilous
.................................................... S. oblongiclavata
16b. Third or fourth cell the broadest. Germ slits oblique to diagonal
(not described in S. tomilinii). Coprophilous species ..................... 17

17a. Third cell the broadest. Cells easily separable to non-separable .............. 18
17b. Fourth cell the broadest. Cells hardly separable ........................... 23
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18a. Ascospores 38—43.5 x 8—9 um (Doveri 2008) (40 x 5-6 um, Auerswald 1868;
40-48 x 7-8 pm, Ahmed & Cain 1972). Cells easily separable from each
other, and the end ones conic-ovoid. Asci gently narrowing below in a long

stalk ..o S. octomera
18b. Ascospores larger ...... ... i 19
19a. Asci abruptly contracted in a very shortstipe ...............coiii ... 20
19b. Asci gently narrowed in a stipe. Ascospores with (sub)conical end cells ...... 21

20a. Ascospores 48.5-63 x 12.5-14.5 um (Doveri 2008) (48-58 x 12-14 um,
Ahmed & Cain 1972). Spore cells hardly separable, end cells hemispheric
......................................................... S. octonalis

20b. Ascospores 52—57 x 8—-9 um (Ahmed & Cain 1972), with cells easily separable,

end cells subconical .............c i S. schadospora
21a (19b). Ascospores 71-90 x 12—16 pm (Bommer & Rousseau 1886) (65-80 x

12-15 um, Ahmed & Cain 1972). Asci short-stipitate ................ S. affinis
21b. ASCOSPOTES SNOITET ...ttt sttt ettt e 22

22a. Ascospores 52.5-60 x 9.5-10.5 um (Doveri 2008) (50-59 x 10-11.5 pm,
Ahmed & Cain 1972). Cells not separable. Asci long-stipitate . ...S. corynespora
22b. Ascospores 55-70 x 13—-15 pm. Cells easily separable. Asci short-stipitate
......................................................... S. tomilinii

23a (17b). Ascospores 49-58 x 9-10 pm (Ahmed & Cain 1972). Asci abruptly short-

stipitate . ... S. ontariensis
23b. Ascospores smaller . ........ ... e 24
24a. Ascospores 40-51.5 x 7.5-8.5 um (Doveri 2008) (40—49 x 8-9 um, Ahmed &

Cain 1972). Asci abruptly short-stipitate .......................... S. pascua
24b. Ascospores 34—42 x 7 um (Doveri 2008) (32-36 x 5.5-6.5 pum, Ahmed & Cain

1972). Asci gently short-stipitate ..................... .. ... ... S. minipascua
Acknowledgements

The authors wish to thank A. Bell and M.]J. Richardson and the MycoTaxon editors
for critical revision of the manuscript, A. Suarez and E. Rubio Dominguez for providing
us with the material subject of our study.

Literature cited

Abdullah SK, Al-Saadoon AH, Guarro J. 1999. New and interesting coprophilous ascomycetes
from Iraq. Nova Hedwigia 69(1-2): 211-216.

Ahmed SI, Cain RE 1972. Revision of the genera Sporormia and Sporormiella. Can. J. Bot. 50:
419-477. http://dx.doi.org/10.1139/b72-061

Arenal F, Platas G, Peldez F. 2004. Variability of spore length in some species of the genus Preussia
(Sporormiella) Mycotaxon 89(1): 137-151.

Arenal F, Platas G, Peldez F. 2005. Preussia africana and Preussia isabellae, two new Preussia species
based on morphological and molecular evidence. Fungal Diversity 20: 1-15.

Arenal F, Platas G, Peldez F. 2007. A new endophytic species of Preussia (Sporormiaceae) inferred
from morphological observations and molecular phylogenetic analysis. Fungal Diversity 25:
1-17.


http://dx.doi.org/10.1139/b72-061

Sporormiella octomegaspora sp. nov. (Spain) ... 139

Asgari B, Zare R. 2010. Two new species of Preussia from Iran. Nova Hedwigia 90: 533-548.
http://dx.doi.org/10.1127/0029-5035/2010/0090-0533

Auerswald B. 1868. Die Sporormia arten. Hedwigia 7: 65-71.

Barr ME. 2000. Notes on coprophilous bitunicate ascomycetes. Mycotaxon 76: 105-112.

Barrasa JM, Checa J. 1991. Dothideales del parque natural de Monfragiie (Céceres) I. Bol. Soc.
Micol. Madrid 15: 91-102.

Bayer A. 1924. Monograficka studie sttedoevropskych druht ¢eledi Sordariaceae. Acta Soc. Sc. Nat.
Moravicae 1(4): 1-185.

Bell A. 2005. An illustrated guide to the coprophilous ascomycetes of Australia. Centraalbureau
voor Schimmelcultures, Utrecht.

Bommer E, Rousseau M. 1886. Contribution a la Flore Mycologique de Belgique. Bull. Soc. R. Bot.
Belg. 25: 163-185.

Cain RFE. 1934. Studies of coprophilous Sphaeriales in Ontario. Univ. Toronto Stud. Biol. Ser. 38:
1-126.

Cain RE 1961. Studies of coprophilous ascomycetes — VII Preussia. Can. J. Bot. 39: 1633-1666.
http://dx.doi.org/10.1139/b61-144

Chang J-H, Wang Y-Z. 2009. The genera Sporormia and Preussia (Sporormiaceae, Pleosporales) in
Taiwan. Nova Hedwigia 88: 245-254.
http://dx.doi.org/10.1127/0029-5035/2009/0088-0245

Cribb AB. 1994. New records of fungi on dung from Cape York Peninsula, Queensland. Proc. R.
Soc. Queensl. 104: 19-24.

Doveri F 2004. Fungi fimicoli Italici. AMB, Fondazione Studi Micologici, Vicenza.

Doveri F. 2005. Sporormiella hololasia, a new hairy species from Italy. Rivista di Micologia 48:
31-41.

Doveri E. 2007. Sporormiella gigantea comb. nov., una nuova definizione di Sporormiella ovinas. S.1.
Ahmed & Cain, nom. amb. Rivista di Micologia 50: 43-55.

Doveri E. 2008. Espéces coprophiles de pyrénomycetes s.1. nouvelles pour I'Ttalie apreés la parution
des Fungi Fimicoli Italici. Bull. mycol. bot. Dauph.-Savoie 191: 71-96.

Doveri E 2011. Additions to “Fungi Fimicoli Italici”: An update on the occurrence of coprophilous
basidiomycetes and ascomycetes in Italy with new records and descriptions. Mycosphere 2:
331-427.

Doveri E, Coué B. 2008. Sporormiella minutisperma, une nouvelle espéce coprophile, récoltée en
France. Bull. mycol. bot. Dauph.-Savoie 191: 39-44.

Ellis JB, Everhart BM. 1892. The North American pyrenomycetes. Newfield. http://dx.doi.
org/10.5962/bhL.title.55690 -

Fuckel KWGL. 1871. Symbolae mycologicae. Beitrige zur Kenntniss der Rheinischen Pilze. Erste
Nachtrag. Jahrb. Nassauischen Vereins Naturk. 25-26: 289-346.

Furuya K, Udagawa S-1. 1972. Coprophilous pyrenomycetes from Japan - II. J. Gen. Appl. Microbiol.
18: 455-467. http://dx.doi.org/10.2323/jgam.18.455

Guarro J, Abdullah SK, Gené ], Al-Saadoon AH. 1997a. A new species of Preussia from submerged
plant debris. Mycol. Res. 101: 305-308. http://dx.doi.org/10.1017/S0953756296002638

Guarro J, Al-Saadoon AH, Abdullah SK. 1997b. Two new coprophilous species of Preussia
(Ascomycota) from Iraq. Nova Hedwigia 64: 177-183.

Holmgren PK, Holmgren NH. 2012 [continuously updated]. Index Herbariorum: A global directory
of public herbaria and associated staff New York Botanical Garden’s Virtual Herbarium
[http://sweetgum.nybg.org/ih/ (accessed July 2012)].

Kirk PM, Cannon PE, Minter DW, Stalpers JA. 2008. Dictionary of the fungi, 10th edition. CABI
Publishing, UK.



http://dx.doi.org/10.1127/0029-5035/2010/0090-0533
http://dx.doi.org/10.1139/b61-144
http://dx.doi.org/10.1127/0029-5035/2009/0088-0245
http://dx.doi
http://dx.doi.org/10.2323/jgam.18.455
http://dx.doi.org/10.1017/S0953756296002638
http://sweetgum.nybg.org/ih/

140 ... Doveri & Sarrocco

Korolyova OV. 2000. New ascomycete species Sporormiella tomilinii Korolyova. Mikol. Fitopatol.
34(5): 11-13.

Kruys A, Wedin M. 2009. Phylogenetic relationships and an assessment of traditionally used
taxonomic characters in the Sporormiaceae (Pleosporales, Dothideomycetes, Ascomycota),
utilising multi-gene phylogenies. Syst. Biodiversity 7: 465-478.
http://dx.doi.org/10.1017/S1477200009990119

Leenurm K. 1998. New records of coprophilous ascomycetes in Estonia. Agarica 15: 155-167.

Lorenzo LE. 1994. A new hairy species of Sporormiella Mycol. Res. 98: 10-12.

Lumbsch HT, Huhndorf SM. 2007. Outline of Ascomycota 2007. Myconet 13: 1-58.

Lumbsch HT, Huhndorf SM. 2010. Outline of Ascomycota 2009. Myconet 14, part one. Fieldiana
n.s. 1: 1-64.

Mouton V. 1897. Troisi¢éme notice sur des Ascomycétes nouveaux ou peu connus. Bull. Soc. R. Bot.
Belg. 36(2): 10-21.

Niessl G von. 1878. Die Arten der Pyrenomycetengattung. Oesterr. Bot. Z. 28: 163-168.
http://dx.doi.org/10.1007/BF01615182

Pirotta R. 1878. Saggio d’'una monografia del genere Sporormia. Nuovo G. Bot. Ital. 10: 127-163.

Prokhorov VP, Armenskaya NL. 2003. Species of the genus Sporormiella from Russia and former
USSR. Mikol. Fitopatol. 37(2): 27-35.

Richardson MJ. 2004a. Coprophilous fungi from Iceland. Acta Bot. Isl. 14: 77-102.

Richardson M]J. 2004b. Coprophilous fungi from Morocco. Bot. J. Scotl. 56(2): 147-162.
http://dx.doi.org/10.1080/03746600408685075

Schoch CL, Crous PW, Groenewald JZ, Boehm EW, Burgess TI, de Gruyter J, de Hoog GS, Dixon
L], Grube M, Gueidan C, Harada Y, Hatakeyama S, Hirayama K, Hosoya T, Huhndorf SM,
Hyde KD, Jones EBG, Kohlmeyer J, Kruys A, Li YM, Liicking R, Lumbsch HT, Marvanova L,
Mbatchou JS, McVay AH, Miller AN, Mugambi GK, Muggia L, Nelsen MP, Nelson P, Owensby
CA, Phillips AJ, Phongpaichit S, Pointing SB, Pujade-Renaud V, Raja HA, Plata ER, Robbertse
B, Ruibal C, Sakayaroj ], Sano T, Selbmann L, Shearer CA, Shirouzu T, Slippers B, Suetrong S,
Tanaka K, Volkmann-Kohlmeyer B, Wingfield MJ, Wood AR, Woudenberg JH, Yonezawa H,
Zhang Y, Spatafora JW. 2009. A class-wide phylogenetic assessment of Dothideomycetes. Stud.
Mycol. 64: 1-15. http://dx.doi.org/10.3114/sim.2009.64.01

Treigiené A. 2004. Koprofiliniai pirenomicetai ir lokuloaskomicetai lietuvoje Sporormiella ir
Preussia gentys. Bot. Lith. suppl. 6: 77-88.

Valldosera M, Guarro J. 1990. Estudios sobre hongos coprdfilos aislados en Espafia XV. El Género
Preussia (Sporormiella). Bol. Soc. Micol. Madrid 14: 81-94.

von Arx JA. 1973. Ostiolate and nonostiolate Pyrenomycetes. Proc. K. Ned. Akad. Wet. 76(3):
289-296.

von Arx JA, Storm PK. 1967. Uber einige aus dem erdboden isolierte, zu Sporormia, Preussia und
Westerdykella gehorende Ascomyceten. Persoonia 4: 407-415.

Welt P, Heine N. 2006. Beitrige zur Kenntnis coprophiler Pilze (2): Dungbewohnende Pilze
Thiringens: Teil 1. Hoher Artenreichtum coprophiler Pilze in einem Schutzgebiet: Indikator
fur eine intakte Natur? Boletus 29: 81-92.

Welt P, Heine N. 2007. Beitriige zur Kenntnis coprophiler Pilze (1): Teil 2. Coprophile Pilzfunde im
Chemnitzer NSG “Um den Eibsee” auf verschiedenen Substraten sowie Ergidnzungen zu den
Pilzfunden auf Angusrind-Dung. Z. Mykol. 73: 213-244.

Winter G. 1874. Mykologische Notizen. Hedwigia 13: 50-57.

Winter G. 1887. Ascomyceten: Gymnoasceen und Pyrenomyceten. Rabenh. Krypt.-F1, ed. 2, 1(2).
928 p.


http://dx.doi.org/10.1017/S1477200009990119
http://dx.doi.org/10.1007/BF01615182
http://dx.doi.org/10.1080/03746600408685075
http://dx.doi.org/10.3114/sim.2009.64.01

