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Abstract: Sowerbyella meridionalis is proposed as a new species from south-western europe based on mor-
phological and ecological studies. The spore size is similar to that of Sowerbyella brevispora Harmaja, from
which it differs in spore ornamentation and its ecological features. collections from western France, initially
attributed to S. brevispora, are compared and also agree with this new species.
Keywords: Ascomycota, chorology, Mediterranean fungi, Pyronemataceae, taxonomy.

Resumen: en base a estudios morfológicos y ecológicos se propone Sowerbyella meridionalis como una
nueva especie del sudoeste de europa. Las dimensiones de las esporas son similares a las de Sowerbyella
brevispora Harmaja, de la que se diferencia por la ornamentación esporal y por el hábitat meridional. reco-
lecciones del oeste de Francia, inicialmente atribuidas a S. brevispora, se corresponden también con esta
nueva especie.
Palabras clave: Ascomycota, corología, hongos mediterráneos, Pyronemataceae, taxonomía.

Introduction

Sowerbyella Nannf. is a genus of ascomycetes that forms cupulate
apothecia, almost discoid at extreme maturity, superficial, scattered,
gregarious or caespitose, measuring up to 100 mm in diameter, stip-
itate or substipitate, with entire margins, rarely cleft, and not con-
spicuously hairy, with a smooth hymenophore of yellow, egg-yellow,
ochraceous, brown or orange color, even with reddish hues and with
a yellowish or ochraceous excipulum covered by an appressed and
whitish tomentum. The stipes of the fruitbodies, very variable in
length, are sometimes ribbed by mean of anastomosed ridges, cov-
ered by a whitish tomentum, and are usually buried in the substrate,
so they can be easily broken when the ascomata are extracted from
the soil.

From a microscopical point of view, the asci are inamyloid and the
ascospores are ellipsoidal or subfusiform, contain 2 (-3) lipid bodies
(LBs). They show a varied cyanophilic ornamentation consisting of
a complete or incomplete reticulum, which sometimes forms deep
alveoli, isolated warts or interconnected by ridges, grooves, or form-
ing by more or less developed spines. The ectal excipulum is com-
posed of a textura globulosa-angularis from which some more or
less developed hyphoid hairs arise.

At present, the Index Fungorum database lists 16 species and 3
varieties. The species of this genus grow in both broad-leaved and
coniferous forests, sometimes on ruderalised soils (MorAvec, 1988a).
They usually develop on plant remains (humus) of various trees (e.g.
Picea, Pinus, Cupressus, Fagus, Quercus, Fraxinus and Eucalyptus).
Many of them have ascospores ornamented by a well-formed
reticulum, such as Sowerbyella densireticulata J. Moravec, S. radicu-
lata (Sowerby) Nannf., S. bauerana (cooke) Harmaja, a synonym of
S. radiculata in the sense of YAo & SpooNer (2006), S. crassisculpturata
J. Moravec, S. parvispora (Trigaux) J. Moravec, S. reguisii (Quél.)
J. Moravec or S. rhenana (Fuckel) J. Moravec. The spore ornamenta-
tion can also be formed by more or less anastomosed warts or
ridges that can even form an incomplete reticulum, such as Sower-
byella imperialis (peck) Korf (= S. unicolor (Gillet) Nannf.). In other
species, the ornamentation consists of isolated warts, which can be
fine (Sowerbyella angustispora J.Z. cao & J. Moravec and S. brevispora
Harmaja), more or less thick as in S. fagicola J. Moravec, very thick
(S. phlyctispora (Lepr. & Mont.) Hohmeyer & J. Moravec) or spiny-pus-
tulate (S. polaripustulata J. Moravec) [MorAvec, 1985, 1986, 1988a,
1988b]. A species with smooth ascospores has also been described:
Sowerbyella laevispora W.Y. Zhuang (ZHuANG, 2009).

The genus is still taxonomically somewhat confused despite the
studies of authors such as MorAvec (1985, 1986, 1988a, 1988b), es-
pecially with regard to species with reticulate or subreticulate as-
cospores, because it is necessary to study fully mature ascospores

to correctly evaluate such ornamentation, preferably obtained from
a spore print. 

In Spain, several species of Sowerbyella have been recorded, es-
pecially in mountain environments, such as Sowerbyella fagicola
(GALáN et al., 2010; rIBeS et al., 2016; ruBIo et al., 2016), S. imperialis
(rIBeS et al., 2016; pANcorBo et al., 2017), S. radiculata (GArcíA BoNA,
1991; péreZ-BuTróN et al., 2003; ruBIo et al., 2005, cALoNGe et al., 2006),
S. rhenana (rocABruNA & TABAréS, 2001; BecerrA & roBLeS, 2011) and
S. reguisii (FerNáNdeZ & uNdAGoITIA, 2005; roQué & péreZ-de-GreGorIo,
2011).

In this work, we describe three collections of a Sowerbyella mor-
phologically close to Sowerbyella brevispora Harmaja, collected
under Cupressus in extremadura (in 2013 and 2021) and under Pinus
pinea, P. halepensis and Quercus ilex in catalonia (in 2010 and 2019).
The Mediterranean climatic conditions and the habitat of these
Spanish collections are significantly different from those of the type
locality of S. brevispora, which was described in Finland under Picea
abies (HArMAJA, 1984), although Austrian collections under broad-
leaved trees such as Acer, Populus and Fraxinus are cited (KLoFAc &
voGLMAYr, 2003). The existence of southern (or Mediterranean)
species, analogous to similar to northern (or mountainous) species,
is a fact verified among several discomycetes, for example, Pseudo-
plectania ericae donadini vs. Pseudoplectania nigrella (pers.) Fuckel,
Urnula mediterranea (M. carbone, Agnello & Baglivo) M. carbone,
Agnello & p. Alvarado vs. Urnula craterium (Schwein.) Fr. or Legaliana
(Peziza) badiofuscoides (donadini) van vooren vs. Galactinia saniosa
(Schrad.) Sacc. We, therefore, felt it was important to compare our
southern collections with the more northern specimens of S. brevis-
pora, which has led us to propose Sowerbyella meridionalis as a new
species.

Material and methods

Morphological study. —All specimens of Sowerbyella meridion-
alis have been studied fresh to avoid the loss or alteration of their
vital characteristics although it has also been necessary to use non-
vital agents such as Melzer’s reagent or lactophenol blue for the
study of the ascus tips and spore ornamentation. For the study of
the holotype of S. brevispora and the French specimens determined
under this name, it has been necessary to rehydrate them with the
usual procedures. Scanning electron microscopy photographs of
the spore ornamentation were taken with a Hitachi S-4100 micro-
scope from the Serveis Tècnics de recerca de la universitat de
Girona.
DNA extraction, amplification and sequencing. — Total dNA

was extracted from dry specimens employing a modified protocol
based on MurrAY & THoMpSoN (1980). pcr reactions (MuLLIS & FALooNA,
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Plate 1 – 50% majority rule 28S rdNA- tef1- rpb2 consensus phylogram of the family Pyronemataceae (with Sarcosoma globosum from
family Sarcosomataceae as outgroup) obtained using MrBayes from 2325 sampled trees. Nodes were annotated if they were supported by
≥ 0.95 Bayesian posterior probability (left) or ≥ 70% maximum likelihood bootstrap proportions (right). p. Alvarado (ALvALAB).
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1987) included 35 cycles with an annealing temperature of 54ºc.
primers ITS1F and ITS4 (WHITe et al., 1990; GArdeS & BruNS, 1993) were
employed to amplify the ITS rdNA region (ITS), while Lr0r and Lr5
(vILGALYS & HeSTer, 1990; cuBeTA et al., 1991) were used for the 28S
rdNA region (LSu), eF1-728F, eF1-983F and eF1- 2218r (cArBoNe &
KoHN, 1999; reHNer & BucKLeY, 2005) for the translation elongation
factor 1a (tef1) gene, as well as brpB2-6F2 (reverse of brpB2-6r2),
and brpB2-7r2 for the rNA polymerase II second largest subunit
(rpb2) gene (MATHeNY et al., 2007). pcr products were checked in 1%
agarose gels, and positive reactions were sequenced with one or
both pcr primers. chromatograms were checked searching for pu-
tative reading errors, and these were corrected.

unfortunately, due to failures in the pcr, it has been impossible
to obtain genetic sequences for both the holotype and a topotype
of Sowerbyella brevispora.
Phylogenetic analyses. —Two independent datasets were built:

1) a combined dataset of 28S rdNA, tef1 and rpb2 sequence from
samples of several clades of the family Pyronemataceae related to
genus Sowerbyella, using Sarcosoma globosum (Sarcosomataceae)
as outgroup, and 2) another dataset combining ITS and 28S rdNA
data from species of Sowerbyella, using Trichophaea woolhopeia as
outgroup. BLAST (ALTScHuL et al., 1990) was used to select the most
closely related sequences from the International Nucleotide Se-
quence database collaboration (INSdc, cocHrANe et al., 2011) public
database. Sequences came mainly from HANSeN & pFISTer (2006),
perrY et al. (2007), HANSeN et al. (2013), vAN vooreN et al. (2017),
ALvArAdo et al. (2018) and LINdeMANN et al. (2019). Sequences first
were aligned in MeGA 5.0 (TAMurA et al., 2011) software with its
clustal W application and then corrected manually. Introns were ex-
cluded from tef1 and rpb2 datasets. The final alignment employed
for the analysis of Pyronemataceae included 327/760 (LSu), 311/865
(tef1), and 299/589 (rpb2) variable/total sites. The final alignment
employed for the analysis of Sowerbyella included 202/489 (ITS) and
135/756 (LSu) variable/total sites. The aligned loci were loaded in
MrBayes 3.2.6 (roNQuIST et al., 2012), where a Bayesian analysis was
performed (data partitioned into different genes, GTr+G+I model,
two simultaneous runs, four chains, temperature set to 0.2, sampling

every 100th generation) until convergence parameters were met
after 0.31 M (Pyronemataceae) and 0.04 M (Sowerbyella) generations,
Standard deviation having fell below 0.01. Finally, a full search for
the best-scoring maximum likelihood tree was performed in rAxML
8.2.12 (STAMATAKIS, 2014) using the standard search algorithm (data
partitioned, GTrcAT (Pyronemataceae) or GTrGAMMA (Sowerbyella)
model, 2000 bootstrap replications). Significance threshold was set
above 0.95 for posterior probability (pp) and 70% bootstrap propor-
tions (Bp).

Taxonomy

Sowerbyella meridionalis e. rubio, L. Sánchez, J. Bometón &
c. roqué, sp. nov. – MB 839027 – pl. 3–9.

Diagnosis: differs morphologically from Sowerbyella brevispora
Harmaja mainly by the spore ornamentation formed by short inter-
connecting ridges rather than isolated obtuse warts, and by a
Mediterranean ecology.
Holotype: coll. LSS20190103-3.
Etymology: from Latin meridionalis, meaning “coming from” or

“related to” the south.

Description: Ascomata gregarious, always in small numbers.
Apothecia superficial, differentiated into a more or less deeply
dome-shaped hymenophore, smooth or sometimes deeply umbil-
icate, (13.0–)18.0–20.0(–45.0) mm in diameter, mustard yellow, or-
ange-yellow, more or less bright depending on its age (SYr6/12 or
SYr7/12 of the Munsell color chart) and its hydration state. Stipe of
the same color, up to 50 × 2(–5) mm, coarsely tomentose, whitish,
subequal, sometimes anfractuous, widened or attenuated towards
a deeply rooting base. The external surface of the apothecia is the
same color as the whole, and much felted or finely pubescent. Mar-
gin undifferentiated, glabrous, usually not split, turning brown in
the old specimens. Context pale yellowish, very scanty, without re-
markable characteristics.

plate 2 – 50% majority rule ITS-28S rdNA consensus phylogram of the genus Sowerbyella (with Trichophaea woolhopeia as outgroup) ob-
tained using MrBayes from 30 sampled trees. Nodes were annotated if they were supported by ≥ 0.95 Bayesian posterior probability (left)
or ≥ 70% maximum likelihood bootstrap proportions (right). p. Alvarado (ALvALAB).
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Hymenophore ca. 200-250 µm wide, composed of cylindrical
asci, 172–210–240 × 8–9 µm, operculate, 8-spored, inamyloid, with
the base arising from croziers, containing ellipsoidal, hyaline, bigut-
tulate ascospores, with obtuse poles, (9.5–)10.5(–12.0) × (5.5–)6.0
(–6.5) µm, Q = (1.6–)1.7(–2.0), ornamented by very fine, obtuse,
cyanophilic warts, 0.8–1 µm in height and 0.7–1 µm wide, which
usually establish connections with short ridges, 10–35 µm in length,
but never create a complete reticulum, although sometimes they
can appear to form a very incomplete one. Paraphyses filiform, 1.5–
2.0 µm wide, with the distal segments usually straight, slightly in-
flated up to 3–5 µm wide, filled with droplets of yellowish
carotenoid pigment, becoming greenish in iodine. Subhymenium
poorly differentiated, 35–40 µm thick, composed of a tight textura
globulosa-angularis made of vesicular or polyhedral hyphal ele-
ments, 5–12 µm in diameter, without encrusting parietal pigment.
Medullar excipulum 380–400 µm thick, composed of a loose tex-
tura intricata made of cylindrical hyphae, 5–11 µm in diameter, rarely
inflated, with walls encrusted by a yellowish or yellowish-green pig-
ment. Ectal excipulum comparatively thin, 50–75 µm thick, com-
posed of a textura globulosa-angularis made of rounded, vesicular
or more or less polyhedral cells, 9–25 µm in diameter. Numerous
hyaline hyphoid hairs arise from vesicular cells of the ectal excipu-
lum, 20–170 × 3.0–6.0 µm, septate, straight or wavy, with obtuse
apices and walls up to 1 µm thick.

Studied collections: SpAIN. Barcelona, dosrius (canyamars), can
rupit/Torrent de rupit, 41° 36’ 40’’ N 2° 29’ 10’’ e, alt. 370 m, on
siliceous soil (granite) and mediterranean environment, under Pinus
pinea and Quercus ilex, 3 January 2019, leg. L. Sánchez, herb.
LSS20190103-3; GenBank ITS MT741968, LSu MT741965, TeF1
MT741957 and rpB2 MT741958. Barcelona, Terrassa, can casanoves,
41° 32’ 18’’ N 2° 1’ 39’’ e, alt. 228 m, on siliceous soil (sandstone and
clay) and mediterranean environment, under Pinus halepensis and

Quercus ilex, 23 April 2010, leg. J. Bometón, herb. JB 20100423; Gen-
Bank ITS MT741969, LSu MT741966. cáceres, casas de Miravete, 39°
43’ 55’’ N 5° 45’ 19’’ W, alt. 451 m, on siliceous soil (slate and quartzite)
under Cupressus sp., 30 November 2012, leg. c. Gelpi, J.A. Suárez &
J. Muñoz, herb. erd-5805. Ibidem, 27 February 2021, leg. J.A. Suárez,
herb. erd-8752. FrANce. côtes-d’Armor, pleumeur-Bodou, Manoir de
la Lande, chez Mme paul à l’Ile-Grande, 5 March 1994, on siliceous
soil (granite), in the litter of Cupressus macrocarpa, leg. daniel
réaudin, herb. J.-p. priou 10008, duplicate erd-8235. Ibidem, 4
February 2020, herb. erd-8236: GenBank ITS MT741970, LSu
MT741967.
Additional studied collections: Sowerbyella brevispora: FINLANd,

etelä Häme, Hämeenlinna Lammi, Hauliala, south of Lamminjärvi, 8
September 1981, leg. K. Karttunen, H6010689 (holotype, Museum
Botanicum universitatis, Helsinki). Ibidem, 16 September 1981, leg.
H. Harmaja & M. olanen, H6075334 (topotype, Museum Botanicum
universitatis, Helsinki). 

Discussion

Ascospores of our collections, stained with lactophenol blue, ap-
pear very similar in morphology and dimensions to those of Sower-
byella brevispora, of 9.0–12 × 5.0–6.5 µm (HArMAJA, 1984), but the
type of ornamentation is quite different and formed by small obtuse
and isolated warts in this species, while it is formed by more or less
long interconnected ridges in S. meridionalis. The scanning electron
microscope also confirmed what we already recognized under the
optical microscope: the spore ornamentation of our three collec-
tions of Sowerbyella meridionalis is formed by the same pattern of
dense warts forming anastomosed ridges, very different from the
spore ornamentation of the holotype of Sowerbyella brevispora, con-
sisting of obtuse warts up to 0.3 µm in height and 0.2–0.4 µm wide,

Plate 3 – Sowerbyella meridionalis (holotypus). Ascomata in situ. photo L. Sánchez.
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Plate 4 – Sowerbyella meridionalis LSS20190103-3 (holotypus). A: Ascospores in water. B: Ascospores in heated aqueous cotton blue. photos
e. rubio.

Plate 5 – SeM images, comparative. a. Sowerbyella brevispora H6010689 (holotypus). b. Sowerbyella meridionalis erd-5805. c. Sowerbyella
meridionalis JB 20100423. d. Sowerbyella meridionalis LSS20190103-3 (holotypus). All photos by Serveis Tècnics de recerca de la universitat
de Girona
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Plate 6 – Sowerbyella meridionalis LSS20190103-3 (holotypus). a. Fresh hymenium showing croziers (b). c. Hymenium in Melzer’s
reagent. d. Living paraphyses. (*) = Living state, (†) = dead state. photos e. rubio.
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Plate 7 – Sowerbyella meridionalis LSS20190103-3 (holotypus). a. Subhymenium. b. ectal excipulum. c. Medullary excipulum sho-
wing yellow exudates. d. excipular hairs. (*) = Living state. photos e. rubio.
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Plate 8 – Sowerbyella meridionalis LSS20190103-3 (holotypus). excipular hairs from living material. photos e. rubio.



very rarely connected by ridges. on the other hand, while both
species develop on siliceous soils, the ecology is very different:
Sowerbyella brevispora grows in Nordic regions under Picea abies,
whilst S. meridionalis grows in a Mediterranean environment, under
Pinus pinea, Quercus ilex and Cupressus spp. However, there are also
Austrian citations of Sowerbyella brevispora under broad-leaved
trees (KLoFAc & voGLMAYr, 2003) that agree with SeM images of S. bre-
vispora. prIou & réAudIN (2010) report Sowerbyella brevispora on the
coast of the “english channel” or “La Manche”, under Cupressus, a re-
gion which is much colder than the Atlantic coast, much less influ-
enced by the Gulf Stream, but that has plants typical of warmer
origins which could explain this distribution. This material, that we
have been able to study, fits perfectly with the new species pro-
posed here.

unfortunately, we have not been able to genetically compare
both species since the pcr has failed with the holotype and with a

topotype of Sowerbyella brevispora, so it has not been possible to
characterize the latter at the genetic level. However, we believe that
the ecological, geographical and morphological differences, espe-
cially the spore ornamentation, justify the separation between the
two species.

Sowerbyella meridionalis is part of the group of species with spore
ornamentation that does not form a complete or partial reticulum.
In comparison, Sowerbyella phlyctispora (MorAvec, 1994) and S. po-
laripustulata have ascospores with much more prominent ornamen-
tation (MorAvec, 1985a), S. angustispora has larger ascospores with
finer isolated warts (MorAvec, 1988), and S. fagicola has larger as-
cospores with tapered ends and is associated with Fagus spp.
(MorAvec, 1973). S. reguisii, another Mediterranean species, differs
from the new species by its longer, fusoid, reticulate ascospores
(MorAvec, 1985b).
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Plate 9 – Sowerbyella meridionalis LSS20190103-3 (holotypus). a. Hymenium. b. Medullary excipulum. c. excipular hairs. d. ectal excipulum.
e. Subhymenium and upper medullary excipulum. (*) = Living state. photos e. rubio.



Acknowledgements

We warmly acknowledge otto Miettinen, curator of Fungi of the
Museum Botanicum universitatis, Helsinki, for providing us the
holotype and topotype of Sowerbyella brevispora. We thank Jean-
paul priou for giving us French material of Sowerbyella meridionalis.
We would also like to thank pablo Alvarado (ALvALAB, Spain) for the
phylogenetic study of the samples that were sent to him, José María
costa for critically reviewing the manuscript and to chris Yeates for
the english revision of the text.

Authors’ contributions

enrique rubio and Leandro Sánchez were responsible for the
study conception, morphological studies and design. carles roqué
financially contributed to the generation of rdNA sequences and
SeM images. Leandro Sánchez, Javier Bometón and Juan Antonio
Suárez provided voucher specimens. Molecular analyses and regis-
trations in MycoBank were performed by pablo Alvarado. All plates
have been designed by enrique rubio, except pl. 1, 2 (pablo
Alvarado), 3 (Leandro Sánchez) and 5 (carles roqué). All authors
read and approved the final manuscript.

References

ALTScHuL S.F., ISH W., MILLer W., MYerS e.W. & LIpMAN d.J. 1990. — Basic
local alignment search tool. Journal of Molecular Biology, 215(3):
403–410. doi: 10.1016/s0022-2836(05)80360-2

ALvArAdo p., HeALY r., MoreNo G., cABero J., ScHoLLer M., ScHNeIder A.,
vIZZINI A., KAouNAS v., vIdAL J.M., HeNSeL G., ruBIo e., MuJIc A. & SMITH

M.e. 2018. — phylogenetic studies in Genabea, Myrmecocystis,
and related genera. Mycologia, 110(2): 401–418. doi: 10.1080/
00275514.2018.1451140

BecerrA M. & roBLeS e. 2011. — Aportaciones al conocimiento de la
micoflora de la Serranía de ronda (Málaga, españa). Acta Botanica
Malacitana, 36: 175–179.

cALoNGe F.d., cAMpoS J.c. & JereZ M. 2006. — Sowerbyella radiculata
(Ascomycota, Pezizales), una especie rara en españa, localizada en
castilla-La Mancha. Boletín de la Sociedad Micológica de Madrid,
30: 13–16.

cArBoNe I. & KoHN L. 1999. — A method for designing primer sets for
speciation studies in filamentous ascomycetes. Mycologia, 91(3):
553–556. doi: 10.1080/00275514.1999.12061051

cocHrANe G., KArScH-MIZrAcHI I. & NAKAMurA Y. [on behalf of the Inter-
national Nucleotide Sequence database collaboration]. 2011. —
International Nucleotide Sequence database collaboration. Nu-
cleic Acids Research, 39: d15–d18. doi: 10.1093/nar/gkq1150

cuBeTA M.A., ecHANdI e., ABerNeTHY T. & vILGALYS r. 1991. — character-
ization of anastomosis groups of binucleate Rhizoctonia species
using restriction analysis of an amplified ribosomal rNA gene.
Phytopathology, 81: 1395–1400. doi: 10.1094/Phyto-81-1395

FerNáNdeZ J. & uNdAGoITIA J. 2005. — Sowerbyella reguisii (Quel.)
Moravec y Byssonectria terrestris (Alb. & Schwein.: Fr.) d. pfister, dos
ascomicetos de interés. Errotari, 2: 42–47.

GALáN r., dANIëLS p. p. & oLArIAGA I. 2010. — dos ascomycetes intere-
santes: Tricharina striispora y Sowerbyella fagicola. Boletín de la So-
ciedad Micológica de Madrid, 34: 51–56.

GArcíA BoNA L.M. 1991. — Adiciones al catálogo de hongos de
Navarra. 1. Cuadernos de Sección. Ciencias Naturales, 7: 141–196.

GArdeS M. & BruNS T.d. 1993. — ITS primers with enhanced specificity
for Basidiomycetes–application to the identification of mycor-
rhizae and rusts. Molecular Ecology, 2(2): 113–118. doi: 10.1111/j.1365-
294x.1993.tb00005.x

HANSeN K. & pFISTer d.H. 2006. — Systematics of the Pezizomycetes –
the operculate discomycetes. Mycologia, 98(6): 1029–1040. doi:
10.1080/15572536.2006.11832631

HANSeN K., perrY B.A., drANGINIS A.W. & pFISTer d.H. 2013. — A phy-
logeny of the highly diverse cup-fungus family Pyronemataceae
(Pezizomycetes, Ascomycota) clarifies relationships and evolution
of selected life history traits. Molecular Phylogenetics and Evolution,
67(2): 311–335. doi: 10.1016/j.ympev.2013.01.014

HArMAJA H. 1984. — Sowerbyella brevispora, a new discomycete
species from Finland. Karstenia, 24: 29–30. doi: 10.29203/ka.1984.225

KLoFAc W. & voGLMAYr H. 2003. — Beobachtungen zur Gattung Sower-
byella in Österreich. Österreichische Zeitschrift für Pilzkunde, 12:
141–151.

LINdeMANN u., FeLLMANN B. & cASTILLo J.A. 2019. — Pseudocoprotus gen.
nov. – eine neue Gattung für Cheilymenia catenipila J. Moravec.
Ascomycete.org, 11(1): 17–24. doi: 10.25664/art-0253

MATHeNY p.B., WANG Z., BINder M., curTIS J.M., LIM Y.W., NILSSoN r.H.,
HuGHeS K.W. et al. 2007. — contributions of rpb2 and tef1 to the
phylogeny of mushrooms and allies (Basidiomycota, Fungi).
Molecular Phylogenetics and Evolution, 43(2): 430–451. doi: 10.1016/
j.ympev.2006.08.024

MorAvec J. 1973. — Sowerbyella fagicola J. Moravec spec. nov., a new
species from czechoslovakia. Česká Mykologie, 27(2): 65–68.

MorAvec J. 1985a. — A taxonomic revision of the genus Sowerbyella
Nannfeldt (discomycetes, Pezizales). Mycotaxon, 23: 483–496.

MorAvec J. 1985b. — Taxonomic revision within the genus Sower-
byella. Mycologia Helvetica, 1(6): 427–442.

MorAvec J. 1986. — A new species and two new combinations in the
genus Sowerbyella. Mycologia Helvetica, 2(1): 93–102.

MorAvec J. 1988a. — A key to the species of Sowerbyella (dis-
comycetes, Pezizales). Česká Mykologie, 42(4): 193–199.

MorAvec J. 1988b. — Sowerbyella angustispora sp. nov. and Otideop-
sis kaushalii comb. nov. (discomycetes, Pezizales, Pyrenomat-
aceae). Mycologia Helvetica, 3(1): 135–142.

MorAvec J. 1994. — Some new taxa and combinations in the
Pezizales. Česká Mykologie, 47(4): 261–269.

MuLLIS K. & FALooNA F.A. 1987. — Specific synthesis of dNA in vitro via
a polymerase-catalyzed chain reaction. Methods in Enzymology,
155: 335–350. doi: 10.1016/0076-6879(87)55023-6

MurrAY M.G & THoMpSoN W.F. 1980. — rapid isolation of high
molecular weight plant dNA. Nucleic Acids Research, 8(19): 4321–
4325. doi: 10.1093/nar/8.19.4321

pANcorBo F., rIBeS M.A., eSTeve-rAveNTóS F., HerNANZ J., oLArIAGA I.,
dANIëLS p.p., HereZA A., SáNcHeZ S., MATeo J.F., SerrANo F. 2017. — con-
tribución al conocimiento de la biodiversidad fúngica del parque
Nacional de ordesa y Monte perdido II. Pirineos, 172: 1–55. doi:
10.3989/Pirineos.2016.171005

péreZ-BuTróN J.L., FerNáNdeZ J., BArrIo de LA pArTe L., ALoNSo J.L. 2003.
— Setas de eucaliptales de la cornisa cantábrica. v. catálogo mi-
cológico de los eucaliptales. Yesca, 15: 19–37.

perrY B.A., HANSeN K. & pFISTer d.H. 2007. — A phylogenetic overview
of the family Pyronemataceae (Ascomycota, Pezizales). Mycological
Research, 111(5): 549–571. doi: 10.1016/j.mycres.2007.03.014

prIou J-p. & réAudIN d. 2010. — Sowerbyella brevispora Harmaja ré-
colté en France. Bulletin de la Société mycologique de France, 126(1):
17–24.

reHNer S.A. & BucKLeY e. 2005. — A Beauveria phylogeny inferred from
nuclear ITS and eF1-a sequences: evidence for cryptic diversifica-
tion and links to Cordyceps teleomorphs. Mycologia, 97(1): 84–98.
doi: 10.3852/mycologia.97.1.84

rIBeS M.A., HerNANZ J., TeLLo S., cAMpoS J.c., pAZ I., SáNcHeZ G., pANcorBo

F. & SerrANo F. 2016. — contribución al conocimiento de la biodi-
versidad fúngica del parque Nacional de ordesa y Monte perdido
I. Pirineos, 171: 1–33. doi: 10.3989/Pirineos.2016.171005

rocABruNA A. & TABAréS M. 2001. — Aportación al conocimiento de
los hongos del macizo montañoso del Montseny (cataluña). III.
Revista Catalana de Micologia, 23: 25–36.

roNQuIST F., TeSLeNKo M., vAN der MArK p., AYreS d.L., dArLING A., HÖHNA

S., LArGeT B., LIu L., SucHArd M.A. & HueLSeNBecK J.p. 2012. — MrBayes
3.2: efficient Bayesian phylogenetic inference and model choice

142 Ascomycete.org

https://doi.org/10.1016/s0022-2836(05)80360-2
https://doi.org/10.1080/00275514.2018.1451140
https://doi.org/10.1080/00275514.2018.1451140
https://doi.org/10.1080/00275514.1999.12061051
https://doi.org/10.1093/nar/gkq1150
https://doi.org/10.1094/Phyto-81-1395
https://doi.org/10.1111/j.1365-294x.1993.tb00005.x
https://doi.org/10.1111/j.1365-294x.1993.tb00005.x
https://doi.org/10.1080/15572536.2006.11832631
https://doi.org/10.1016/j.ympev.2013.01.014
https://doi.org/10.29203/ka.1984.225
https://doi.org/10.25664/art-0253
https://doi.org/10.1016/j.ympev.2006.08.024
https://doi.org/10.1016/j.ympev.2006.08.024
https://doi.org/10.1016/0076-6879(87)55023-6
https://doi.org/10.1093/nar/8.19.4321
https://doi.org/10.3989/Pirineos.2016.171005
https://doi.org/10.1016/j.mycres.2007.03.014
https://doi.org/10.3852/mycologia.97.1.84
https://doi.org/10.3989/Pirineos.2016.171005


across a large model space. Systematic Biology, 61(3): 539–542.
doi: 10.1093/sysbio/sys029

roQué c. & péreZ-de-GreGorIo M.A. 2011. — Aportaciones al conoci-
miento de las Pyronemataceae (Ascomycota, Pezizales) de Girona
(cataluña). Errotari, 8: 78–93.

ruBIo e., SuáreZ á., LINde J. & MIrANdA M.A. 2006. — catálogo provi-
sional de los macromicetos (setas) de Asturias. Real Instituto de Es-
tudios Asturianos: 1–216.

ruBIo e., LINde J., MIrANdA M.A., SáNcHeZ J.A., roMáN A., ZApIco p. &
MeNéNdeZ J.L. 2016. — Catálogo provisional de los macromicetos
(setas) de Asturias. 2ª parte. real Instituto de estudios Asturianos:
1–315.

STAMATAKIS A. 2014. — rAxML version 8: A tool for phylogenetic anal-
ysis and post-analysis of large phylogenies. Bioinformatics, 30(9):
1312–1313. doi: 10.1093/bioinformatics/btu033

TAMurA K., peTerSoN d., peTerSoN N., STecHer G., NeI M. & KuMAr S. 2011.
— MeGA5: Molecular evolutionary genetics analysis using màxi-
mum likelihood, evolutionary distance, and maximum parsimony
methods. Molecular Biology and Evolution, 28(10): 2731–2739. doi:
10.1093/molbev/msr121

vAN vooreN N., LINdeMANN u. & HeALY r. 2017. — emendation of the
genus Tricharina (Pezizales) based on phylogenetic, morphologi-
cal and ecological data. Ascomycete.org, 9(4): 101–123. doi:
10.25664/art-0204

vILGALYS r. & HeSTer M. 1990. — rapid genetic identification and map-
ping of enzymatically amplified ribosomal dNA from several Cryp-
tococcus species. Journal of Bacteriology, 172(8): 4238–4246. doi:
10.1128/jb.172.8.4238-4246.1990

WHITe T.J., BruNS T.d., Lee S. & TAYLor J.W. 1990. — Amplification and
direct sequencing of fungal ribosomal rNA genes for phyloge-
netics. In: INNIS M.A., GeLFANd d.H., SNINSKY J. & WHITe T.J. (eds). PCR
protocols: a guide to methods and applications. New York, Aca-
demic press: 315–322. doi: 10.1016/B978-0-12-372180-8.50042-1

YAo Y.-J. & SpooNer B.M. 2006. — Species of Sowerbyella in the British
Isles, with validation of Pseudombrophila sect. Nannfeldtiella
(Pezizales). Fungal Diversity, 22: 267–279.

ZHuANG W-Y. 2009. — The genus Sowerbyella (Pezizales) in china. My-
cotaxon, 109: 233–237.

143Ascomycete.org

��

2: L. Sánchez – Av. Turó, 3, 7è 3a, 08390 Montgat, Spain – leasan59@hotmail.com

1: E. Rubio – José Cueto 3 5ºB, 33401 Avilés, Spain – enrirubio@asturnatura.com

1

3: J. Bometón – Germà Joaquim 37, àtic 3ª, 08223 Terrassa, Spain – javibome@gmail.com

2 3

4: C. Roqué – Departament de Ciències Ambientals, Universitat de Girona, Campus Montilivi s/n, 17003 Girona, Spain – carles.roque@udg.edu

4

https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.1093/bioinformatics/btu033
https://doi.org/10.1093/molbev/msr121
https://doi.org/10.25664/art-0204
https://doi.org/10.1128/jb.172.8.4238-4246.1990
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://orcid.org/0000-0003-0650-160X

