Mycological Notes - 34

New Zealand Physalacriaceae

Jerry Cooper, December 9“‘, 2016

The Physalacriaceae contains the important tree pathogen Armillaria and other genera with a
variety of forms. A number of Marasmius-like fungi are now placed in the Physalacriacaeae. These
usually have pilocystdia and non-dextrinoid tissue, unlike true Marasmiaceae. A number of genera
are recognisable microscopically because they possess characteristic ‘tibbiform’ cystidia with a

swollen but flattened apex. So far there are relatively few undescribed species encountered in this
family, and the following text/keys are mostly rather hastily assembled extracts from existing
revisions.

Fig. 1. Tibbifom cheilocystidia of Hymenopellis
mundroola

Key to the NZ genera of Physalacriaceae

1 Frb agaricoid, medium sized (> 4cm) 2

1 Frb small (< 1cm) , marasmioid, reduced or resupinate 6

2 Frb on soil and rooting (sometimes attached to fragments of | Hymenopellis
buried wood)

2 On wood 3

3 Stem with a ring Armillaria

3’ | Stem without a ring 4

4 Spores large, > 14um diam. Oudemansiella
4 Spores < 10um diam. 5

5 Gills white. Stem and cap floccose Cyptotrama

5’ Gills yellow/orange. Stem pruinose Flammulina




6 Frb resupinate, white. Cylindrobasidium

6’ Frb not resupinate 7

7 Frb a minute hollow white stipitate erect pouch Physalacria

7' Frb not a stipitate pouch 8

8 Cap with rotalis-type broom cells Cryptomarasmius

8’ Cap without rotalis-type broom cells (Without pilocystidia = | Gloiocephala
Gen. nov., see also Cryptomarasmius).

Armillaria

Considering that indigenous Armillaria species have become important pathogens in pine
plantations you would think the morphological features that separate NZ species would be well
worked out. It isn’t so. Sequencing has shown the colours of the various species are variable and
stem texture variable. In the past both characters have been used to separate species, but are
unreliable. A. limonea can look very much like A. hinnulea/aotearoa, as demonstrated by PDD
97076 which looks like the latter, with pinkish brown dominant tones but has sequences which
clearly indicate it is A. limonea. A. limonea is most common in North Island and the top of the south.
A. novaezelandiae is more widely distributed and can have cap colours from pale cream to dark
brown to olivaceous tan but always has signs of grooves on the cap and viscid in wet weather. A.
novaezelandiae is generally smaller in stature than the other species and the relatively spindly stem
darken to black with age towards the base. A. hinnulea seems to be restricted to the north west of
South Island and the very similar looking A. aotearoa is reported from Taupo and Canterbury.
However, nearly all records of these two species, unless proven by sequences, require verification. |
suspect some will turn out to be records of A. novaezelandiae and A. limonea. Conversely many
collections of A. novaezelandiae will likely be one of the other three species. More morphological
data, backed by sequenced collections, is required. Armillaria limonea was recently discovered to
have bioluminescent gills (material from St Arnaud) and it is surprising this character has not been
previously noted.

1 Cap viscid when young, with radial grooves, especially Armillaria novaezelandiae
towards perimeter.

i Cap not viscid when young. Cap without radial grooves 2

2 Cap usually lemon yellow but can be pinkish/brown [PDD Armillaria limonea
97076] (but then always with yellowish pigmentation
somewhere).

2’ | Without yellow colours anywhere, usually pinkish brown 3

3 Cap with hygrophanous zone towards perimeter when Armillaria aotearoa
fresh. Spores 6-8.5 x 4-6

3’ Cap without hygrophanous zone towards perimeter when Armillaria hinnulea
fresh. Spores 7.5-9.5 x 5-7
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Cryptomarasmius

Cryptomarasmius was previously considered to form Marasmius section Hygrometrici, usually with
dark brown pleated caps and a hymeniderm pileipellis with a rotalis structure (a Bart Simpson
haircut — see Notes 35). Macroscopically they do indeed look like typical Marasmius and yet
phylogenetically they clearly fall within the Physalacriacaeae and not the Marasmiaceae. Preliminary
sequence data suggests some pale capped Marasmius species also belong here.

In their treatment of Marasmius in New Zealand Horak & Desjardin (1997) placed M. unilamellatus,
M. sphaerodermus, M. fishii, M. exustoides, and M. micraster in section hygrometrici they were all
subsequently all transferred to Cryptomarasmius (Jenkins et al., 2014) except M. unilamellatus. Of
these M. sphaerodermus was originally described from Argentina and also known from Hawaii. M.
micraster was originally described from Sri Lanka and also known from Singapore and Malaysia.
However, it should be noted that Genbank contains two versions of M. micraster (e.g. IN601436
versus FJ431258) with different phylogenetic placement. The New Zealand taxon under this name
has sequences closer to JN601436 but is not identical. The other NZ taxa with overseas names will
probably also show differences when material is sequenced.

In their treatment of NZ species M. rhopaaostylidis was placed by Horak & Desjardin in section
epiphylli/epipylloidea which has paler caps and possess leptocystidia on cap, in addition to rotalis
cells. A collection conforming to the description was sequenced and also found to sit within
Cryptomarasmius (PDD 87065) for both ITS/LSU. This result suggests some species in section
epiphylli/subsection epiphylloidea might also be considered as members of Cryptomarasmius. In NZ
this includes Marasmius merdionalis and M. rhombisporus. However, a sequenced collection of
material identified as M. meridionalis is clearly within Gloiocephala! In addition, some species
without emergent pilocystidia appear separately in phylogenies, and so far includes Marasmius
perpusillus (Section epiphylli/epiphyllini) and Gloiocephala phormiorum. These two species
potentially belong to an undescribed genus. Much more work is required to confirm these findings
and to confirm the combination Cryptomarasmius rhopalostylidis.

See also the treatments of Marasmius NZ. In addition to the pale capped species mentioned above
the collared species M. pallenticeps and M. rosulatus are probably not Marasmius sensu stricto and
may turn up here.

It is worth noting the host plant should not be used to differentiate species. Collections of the same
species on multiple hosts indicate it is not a reliable character.

The key adapted from Horak & Desjardin (1997) and includes species discussed in addition to
Cryptomarasmius sensu stricto.

1 | Stipe absent. Gills 1 (or few). Frb cream Marasmius unilamellatus
(Cryptomarsmius?)
1 | Stipe present 2
2 | Stipe not wiry, white/cream. Frb without gills 3
2 | Stipe wiry, black/dark brown, at least towards base. Frb gills 5
or not
3 | Pileus without cystidia. Hymenium with tibiiform cystidia. Marasmius perpusillus (gen.




(See also Gloiocephala phormiorum with a few fold-like gills). | nov?)
3’ | Pileus with cystidia 4
4 | Pilocystidia not rotalis, just projecting leptocystidia. Hymenial | Marasmius pusillimus
cystidia not tibiiform. (see also Gloiocephala tibiicystis with
capitate pilocystidia)
4 | Pileus with rotalis cells and projecting leptocystidia . Marasmius meridionalis
Hymenial cystidia tibiiform (Gloiocephala?)
5 | Pileus with rotalis cells and leptocystidia 6
5 | Pileus with only rotalis cells 7
6 | On leaves of Pseudopanax. Spores > 13um long. Stipe black Marasmius rhombisporus
(Cryptomarasmius?)
6’ | On leaves of Rhopalostylis. Spores < 12um long. Stipe black. Cryptomarasmius
rhopalostylidis
7 | Gills absent or not well-formed gills Cryptomarasmius
sphaerodermus
7" | With well-formed gills 8
8 | Spore Q< 2. Stipe black Cryptomarasmius fishii
8’ | Spore Q >2.2 9
9 | Pileus with projecting smooth cells with resin fragments, in Cryptomarasmius exustoides
addition to similarly shaped rotalis cells. Stipe black
9 | Pileus of just rotalis cells. Stipe black Cryptomarasmius micraster

Marasmius perpusillué. PDD 86925 = JAC9815.
Scale =2mm

-

Gloiocephala phormiorum. PDD 87023 = JAC
9921. Scale =2mm




Cryptomarasmius rhopalostylidis. PDD 87065 =

JAC9962. Scale 2mm

F e

Cryptomarasmius fishii

Cryptomarasmis micrster. PDD 87330 =
JAC10241. Scale 2mm. (‘Travis’ is a synonym)

Cylindrobasidium

Cylindrobasidium generally forms a pale cracked crust on dead wood. As such it is similar to a
number of ‘corticioid’ genera, like Hyphoderma. Microscopically it can be distinguished by large
fusiform leptocystidia and hyphae with oil drops. There was no hint this genus might be related to
agaricoid fungi until it was sequenced. C. laeve was not recorded in New Zealand until relatively

recently, but its presence is confirmed from sequences. In addition there are several sequenced

collections of a closely related species with smaller spores. It seems very likely these records are of

C. coprosmae and it has a broader host range than Coprosma.

1 Spores 5-6 x 2.5-3 um

C. coprosmae

1 Spores 8-10 x 4-5 um

C. laeve




Flammulina
Flammulina velutipes occurs on wood in both natural and modified habitats in NZ, but it is much

more common in the latter. Horak (1971) considered NZ material (presumably from natural habitats)
to represent a different and indigenous species. F. velutipes can be very variable in form. A common
form in NZ usually smaller and without the dark stipe appears on Tree Lucerne and it is tempting to
consider varieties such as F. velutipes var. lupinicola and Flammulina velutipes var. cytiseicola.
However mating studies and RFLP have shown that the former variety and NZ isolates of F. velutipes
all represent a single species F. velutipes. This conclusion is supported by sequence data indicating
that material from beech forest and on Sophora both fall within the same clade and all essentially
identical. This clade has many representatives from Europe and so the most likely explanation is that
NZ F. velutipes is an introduction. Sequence data from around the world indicate there is a separate
closely related species, also currently tagged F. velutipes, which is represented by material from
Argentina and Canada. This has not been formally recognised as a separate species and the
differences are unknown. It may be present in NZ.

In addition to F. velutipes New Zealand also has F. stratosa, also growing on wood. This rare species
is known from just two collections, the type from St Arnaud, and another collection by Egon Horak

from Peel Forest in South Canterbury. From the description it has a similar colouration and texture

to F. velutipes but is very small and has a long thin radicating stipe. Phylogenetically it is basal to all

Flammulina species.

1 | Stipe thin, < 2mm, long and radicating. Spore Q < 1.5 F. stratosa

1’ | Stipe thicker, > 4mm, not radicating. Spore Q > 2 F. velutipes




Flammulina velutipes. PDD 96903 = JAC12799 Flammulina stratosa

Cyptotrama

Cyptotrama asprata is a striking species, usually yellow and scurfy or woolly, growing on wood. It
was originally described from Sri Lanka but it is known from many tropical and subtropical regions. In
1980 Scott Redhead reviewed the genus in North America and synonymised many similar-looking
species with C. asprata. Since 1980 a number of new species have been described which are
phylogenetically confirmed to belong to Cytoptrama and morphologically clearly different. However,
phylogenetic data indicates C. asprata is a species complex. One of the synonymised species C.
chrysopepla has been re-instated, based on phylogenetic and morphological data. Similarly the
sequence data for New Zealand indicate we have two species in the complex. C. asprata sensu
stricto in New Zealand always has a bright yellow/orange uniformly convex pileus. The second
species, C. ‘waipoua’ has colours that vary from white to lemon to dark brown. The cap is less woolly
than C. asprata and is always dimpled, like a golf ball. Microscopically there isn’t much difference
although the spores of C. ‘Waipoua’ are larger on average than C. asprata (11 x 6, Q=1.7)

1 Cap bright yellow/orange, without dimples C. asprata

i Cap cream to lemon to dark brown, always with dimples C. ‘waipoua’




Cyptotrama asprata Cyptotrama ‘Waipoua’. PDD 105621 =
JAC13369

- 2014/0406

Cyptotrama ‘Waipoua’. PDD 105721 = JAC13470 Cyptotrama ‘Waipoua’. PDD 72864

Gloiocephala and Anastrophella

Gloiocephala are marasmioid species which are easily distinguished by the pileipellis structure and
the generally tibiiform-shaped cheilocystidia, typical of several genera in the Physalacriaceae . The
species usually have relatively long spores. Anastrophella macrospora is likely to fall within
Gloiocephala when fresh material is sequenced. Marasmius meridionalis, with undulating folds
rather than true gills, and with rotalis cells is also (surprisingly) a Gloiocephala according to sequence
data, and close to G. nothofagi. I’'m not aware of any Gloiocephala with rotalis cells. Similarly G.
JAC12054 is cyphelloid in form and again related to G. nothofagi. Gloiocephala phormiorum,
Anastrophella macrospora, Marsmius pusillimus, G. tibiicystis seem to share a number of common
features (see discussion under Cryptomarasmius). Material identified as G. phormiorum has



sequences placing it within the Physalacriaceae but it is remote from other Gloiocephala sequences
but close to a sequence of Marasmius perpusillus. It has an erumpent growth form similar to
Physalacria stilboidea. G. xanthocephala seems to be relatively common on decaying leaves. One
sequence obtained for this species also places it away from Gloiocephala and closer to Paraxerula &
Strobilurus. However all these relationships are based on 2 loci and require additional sampling and
support. The key here is derived from Horak & Desjardin (1997)

1 Without a stipe 2
1 With a stipe 3
2 With gill-like folds, reddening with age G. rubescens
2’ With a few normal gills, white G. JAC12054
3 Fertile hymenium on upper surface of cap. Frb nutant. Anastrophella macrospora
3 Fertile hymenium on lower surface and frb not nutant 4
4 Spores > 11um long and > 6.5um broad. Gills fold-like or 5
absent.
4 Spores < 11um long and < 5.5 um broad. Gills normal or 6
absent
5 Cap to 25mm diam. Stem short, eccentric or absent, frb G. rubescens
reddening.
5’ Cap to 7mm and stipe to 7mm. (see also Cryptomarasmius G. phormiorum (Gen. nov.?)
discussion)
6 Gills absent and hymenium smooth G. tibiicystis
6’ With normal gills 7
7 Cheilocystidia tibbiform G. nothofagi
7' Cheilocystidia fusoid to lageniform 8
8 With pilocystidia. On wood G. gracilis
8’ Without pilocystidia, on dead leaves G. xanthocephala (Gen. nov.?)

Gloiocephala rubescens Gloiocephala JAC12054




Gloiocephala phormiorum. PDD 87023 = JAC Gloiocephala nothofagi. PDD 96594 = JAC 12476
9921. Scale =2mm

Gloiocephala gracilis PDD 86930 = JAC9820. Gloiocephala xantocephala. PDD 87329 =
Scale 2mm JAC10240. Scale 2mm

Hymenopellis

Hymenopellis, Mucidula and Oudemansiella were all treated under Odemansiella until relatively
recently. Petersen and Hughes revised the group on a global basis in 2010, introducing these and
some other genera. There has been a tendency in recent papers to continue using Oudemansiella
sensu lato, however the morphology and phylogenetic support is strong for recognising the
segregate genera.



The two New Zealand species are easily separated microscopically by the spore shape. Both species
can vary from olivaceous to brown in colour but one is 4-spored and the other 2-spored. It seems
likely that H. mundroola (2-spored) has been introduced because it seems to be associated with
modified habitats. The phylogenetic data for H. mundroola are problematic. ITS sequences labelled
H. superbiens, H. gigaspora and H. mundroola are essentially the same but the first two are 4-spored
species. | think the sequence data is telling us that 2 & 4 spored versions of the same species exist.
As a consequence spore size also varies. If this equivalence is confirmed then the correct name for
the NZ introduced species should be H. gigaspora.

1 | Spores ellipsoid , Q > 1.4 2-spored H. mundroola

1’ | Spores subglobose, , Q < 1.3, 4-spored H. colensoi

Hymenopellis colensoi. PDD 105571 = JAC 13318

Hymneopellis mundroola. PDD 96221 = 11832 Hymneopellis mundroola PDD 97157 = JAC 13063




Oudemansiella australis

Following the split of Oudemansiella by Petersen & Hughes the only remaining New Zealand species
in the genus was O. australis which they placed in synonymy under Oudemansiella apalosarca. This
species was originally described from Sri Lanka. | believe these two species are different. O. australis
was described from New Zealand by Greta Stevenson and it is a relatively common species, long
known under that name. The name has been subsequently used for collections outside New Zealand
from Australia and Papua New Guinea. Until recently the only sequence data available came from Au
and PNG material. Sequence data for recent NZ collections of this species clearly indicate the
Australian/PNG species is not the same as the New Zealand species although they are nearest
relatives. | therefore propose to continue using Stevenson’s name for an independent taxon and |
believe its use for Au and PNG material is incorrect. The sequence data indicate O. australis is also
present in the Cook Islands. Whether the Australian species is the same as the Sri Lanka version, and
therefore correctly called O. apalosarca, probably requires more genetic sampling. | have not
investigated the potential morphological differences between O. apalosarca and O. australis.

O. australis. PDD 72891 (E. Horak) O. australis. PDD 72867 (E. Horak)

Physalacria

Physalacria is a very distinctive genus. P. stilboidea is extremely common on dead leaves of
Pseudopanax, especially P. crassifolius and P. ferox. The fruitbody is emergent from a bulb of tissue
buried in the leaves. P. pseudotropica is much larger and less common. Sequence data indicate the
recently described P. sinensis from China is a later synonym.

Spores < 7um long. On wood . pseudotropica

Spores > 8um long. On leaves and twigs

.JAC10363

Spores > 14um long, frb an inflated pouch

1
1
2 | Spores < 12 um, frb a lobed pouch, on twigs
2
3

3’ | Cystidia not capitate, other substrates

4 | Spores 13-15um. Usually on Pseudopanax or Griselinia . stilboidea

P
2
P
3
Cystidia capitate. On Cryptomeria leaves P. cyptomeriae
4
P
P

4’ | Spores 18-21. On Phormium .JAC10051




Physalacria pseudotropica. PDD 96406 = Physalacria JAC10363. PDD 87451, scale=2mm
JAC11317

Physalacria stilboidea. PDD 80849 = JAC 9421 Physalacria JAC10051. PDD 87149. Scale =
0.5mm
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mﬂzumarasmius_sp._F‘AM_Em4a_KM588669_ItaI\f
Rhizomarasmius_oreinus_MNRE_132910
Fhizomarasmius_sp._PAM_2014a_KM588677_ltaly
ﬁhiznmarasmius _sp._PAM_2014a_KMEBRETS_ltaly
hizomarasmius_sp._PAM_2014a_KMEBEE676_ltaly

[ P R P, e IASATRAAR RTT Lmm A 2 e e A

e

G. JAC11368 = Marsmius merdionalis

ITS RAXML — Cryptomarasmius sensu stricto



PO e DR DS T U e | T R

Cryptomarasmius_minutus_KF774141_Czech_Republic

23

24

43

99

—=

Cryptomarasmius_micraster_JME01436_Malaysia
Cryptormarasmius_exustoides_JMNE01434_LISA

_@| -t--l'l'l’-ll’-lSI'l'lILIS__S|- _T|_’-n|s_J%1 “4[!4__N7

Cryptomarasmius_micraster_LG_JAC10829_MZ
Cryptormarasmius_corbariensis_JMNE01433_LISA

Cryptomarasmius_crescentiae_KF774150_

giryptomarasmius_crescentiae_KF774142_Russia
sHyptormarasmius_crescentiae_KF774145_Russia
kryptomarasmius_crescentiae_KF774146_Russia
fryptomarasmius_crescentiae_KF774148_Russia
ptomarasmius_crescentiae_FJ936147
ptomarasmius_crescentias_KF7741459 _Russia
fAyptormarasmius_crescentiae_JMN0O03340_Korea
gryptomarasmius_aucubae_KF774143_Japan
_|1ﬁﬁptnmarasm|us aucubae _AB512314_Japan
12314
typtomarasmius_crescentiae_KF774147_Russia
L:@wptnmarasmius aucubae_KF774144 Japan
ryptomarasmius crescenfiae JNO03836 Korea

LSU RAXML - Cryptomarasmius sensu stricto

a1

Maiadolina_flavomerulina_kJ438380_Canada

Cryptomarasmius_thwaitesii_JMN585132
Cryptomarasmius_corbariensis_JMNA85128

Cryptomarasmius_crescentiae_FJ936141

Wirasmlus _sp_RRE_2010d_FJ936143

prtumarasmlus crescentiae_FJ936142
Cryptomarasmius_micraster_JAC12404_MNZ
Cryptomarasmius_micraster_KMI75386_JAC10829_MNZ
Cryptomarasmius_micraster_JKE85131
Cryptomarasmius_exustoides_JMN585129

GE) hhmsmlus |h palo Sl’,lll |IS KMETE3ITA_JACHIE2_MZ

Cryptomarasmius_thwaitesii_JMGE01437_LISA
- Cryptomarasmius_micraster_FJ431259_Malaysia
100 Cryptomarasmius_micraster_FJ431258_Malaysia
\_E%Efptnmarasmius_micraster_FJ431EED_MaIaysia
Cryptomarasmius_micraster_FJ431261_Malaysia



ITS RAXML Flammulina

—| 100

_MNZ

~ Flammulina_stratosa_AF047

r Flammulina_sp._HKAS_51131 EF6015T4

Flammulina cephalarlae EL145949_Spain
gFlammulina_cephalariae_EU145948_Spain
(Flammulina_cephalariae_EU145550_Spain
Fammulina_cephalariae_EU145551_Spain
52 | #lammulina_cephalariae_EU145952_Spain
Flammulina_elastica_F.J889519_Slovakia
Flammulina_elastica_ AF034103
ammulina_elastica_AF141134_Netherlands
ammulina_sp._HKAS_51191_EF59558449
ammulina_elastica_FJ885520_5Slovakia

56 | glammulina_velutipes_Jx294489

mmulina_elastica_EU15910585_Germany
mmulina_rossica_EU1931054_Slovakia
Flammulina_ononidis_EU191056_ltaly
— Flammulina_ononidis_AF051701
H Flammulina_ononidis_EU191057_ltaly
Flammulina_velutipes_JQ283953_Chi
mmulina_velutipes_JQ253094
g lammulina_rossica_AF044194
Flammulina_rossica_EF595850
lammulina_rossica_EF595856
mmulina_rossica_EFSQSSSS
lammulina_rossica_EF595846
mmulina_rossica_KC179735_Chi
Flammulina_rossica_EF595847
F6Flammulina_rossica_EU191053_Russia
gflammulina_rossica_AF0516599
lammulina_rossica_EF595852
Flammulina_sp._TEMN59533_EU191048_Switzerland
Flammulina_sp._HKAS_32774_DQ486704
Flammulina_sp._HKAS_41344_EF595857
Flammulina_mexicana_AF032124
Flammulina_populicola_EU191048_LISA
7— Flammulina_populicala_AF031655
ammulina_populicola_EU191051_Sweden
ammulina_populicola_AF047873
Flammulina_populicola_EU191052_Canada
Flammulina_populicola_AF044153
Etammulina_populicola_EU191046_Sweden
TRammulina_populicola_EU191050_LISA
lammulina_populicola_EU1591047_Sweden
Flammulina_fennae_FJ873392_Russia
Flammulina_fennae_EU191044_Russia
mmulina_fennae_FJ&814388_5lovakia
mmulina_fennae_FJB873394_Slovakia
mmulina_fennae_AF141135_MNetherlands
mmulina_fennae_AF035398
ammulina_fennae_EL151042
mmulina_fennae_EL191045_Russia
Elammulina_fennae_EU191043_Russia
Elammulina_fennae_FJ873390_Poland
ammulina_fennae_FJ8733591_Sweden
mmulina_fennae_FJB873393_Slovakia

49

g2 Flammulina_velutipes_FJ8859506_Slovakia
—=Flammulina_velutipes_FJ889507_Slovakia
F2Flammulina_velutipes_FJ8859508_Slovakia
raFlammulina_velutipes_JxX294510

rqRlammulina_velutipes_FJ975045_Slovakia
—tFIammuIina_veIutipes_FJ88951 1_Slovakia

Flammulina_aff_velutipes_F_1450_FJ889518_Slovakia
ﬁlammulina_velutipes_AF04T8T1

lammulina_velutipes_FJ914389_Slovakia
lammulina_velutipes_FJ903296_| atvia
Flammulina_velutipes_JAC127939_MNZ
ammulina_velutipes_EU191058_Armenia
ammulina_velutipes_PDD72643_MNZ
Flammulina_velutipes_Jx254501
ammulina_velutipes_FJ889513_Slovakia
‘5Iammulina_velutipes_FJ88951E_Slovakia
|

lammulina_velutipes_JX294500
ammulina_velutipes_AF030877
Flammulina_velutipes_FJa889509_Slovakia
ﬂBﬁgmmulina_velutipes_FJ88951T_Czech_Repuinc
mmulina_velutipes_EU191060_Czech_Republic
lammulina_velutipes_var._lactea_AF0365928
flammulina_velutipes_FJ889505_Slovakia
flammulina_velutipes_EU181062_Russia
flammulina_velutipes_FJ889514_Slovakia
flammulina_velutipes_FJ889510_Slovakia
lammulina_velutipes_JX294509
lammulina_velutipes_FJ8859515_Slovakia
éammulina_velutipes_Em91059_France
lammulina_velutipes_EL1 91065_Arg
fGlammulina_velutipes_AY854073
;gammulina _velutipes_ELU191061_LISA
lammulina_velutipes_var. Iong|sp0ra AF051700
roFlammulina_velutipes_EU1591063_Spain
Ftammulina_velutipes_FJ889512_Slovakia
Flammulina_velutipes_E\U1591064_Russia
1 ammulina_velutipes_Jx284505
{fammulina_velutipes_JX294504

7 Flammulina_velutipes_FJ478110
Flammulina_velutipes_EF595854

Flammulma _velutipes_DQO78219
Flammulina_velutipes_AF159426



ITS RAXML — Cyptotrama

—1 100

96

Ll

Cyptotrama_glahra_KRE07206_Laos
o yptotrama_glabra_KRE07208_China
Faofyptotrama_glabra_KRE07212_China
Eyyptotrama_glabra_KRE07203_China
{yptotrama_glabra_KRE07200_China
yptotrama_glabra_KRE07209_China
ptotrama_glahra_KRE07201_China
ptotrama_glahra_KRG07211_China
ptotrama_glabra_KRE07210_China
Cyptotrama_glabra_KRE07204_China
F ioyptotrama_glahra_KRE07199_China
ptotrama_glabra_KRE07207_China
F Cyptotrama_glabra_KRE07205_Laos
yptatrama_glabra_KRE07198_China

| totrama_fagiphila_KM588683_Spain

! totrama_fagiphila_kKM&88684_Spain
— Cyptotrama_angustispora_KRE07194_Laos

| 100 | totrama_shennongjia_KRE0T196_China
1 totrama_shennongjia_KRE07185_China

48

[

a4

ptotrama_sp._Wa

Cyptotrama_chrysopepla_KRE07187_LUSA
Cyptotrama_sp._waipoua_POD72864_MNZ

trama_asprata_LO_JACT13369_MNZ_Ne
poua_JAC13470_NZ_NEW
Cyptotrama_asprata_DQ097355_USA

Cyptotrama_asprata_KJ024038_China
Fyptotrama_asprata_KRE07193_China
%ptntrama_asprata_KRﬁUﬂ 858_China
ptotrama_asprata_KRE07188_China
Cyptotrama_asprata_KMS88682_France
[MpoCyptotrama_asprata_KRG07192_China
Tgyptotrama_asprata_KRG07174_China
ptotrama_asprata_KRE07178_China
yptotrama_asprata_KRE07175_China
faptotrama_asprata_AB505751
sCyptotrama_asprata_AB509972
Coyptotrama_asprata_KRE07176_China
ptotrarma_asprata_KRE07190_China
ptotrama_asprata_KRE07191_China
Cyptotrama_asprata_KRE07180_China
Cayptutrama_asprata_KRﬁD?'] 87_China
b yptotrama_asprata_PODD78164_KRE0T177_MZ
Cyptotrama_asprata_KFE68296
Eyptotrama_asprata_KFGE8317
gptotrama_asprata_KRBDN 81_China
ptotrama_asprata_KRE07182_China
Cyptotrama_asprata_KRE07179_China
Fyptotrama_asprata_KRE07183_China
6yptotrama_asprata_KRE07185_China
ptotrama_asprata_KRE07184_China

!
96 69 E Cyptotrama_asprata_KJ024099_Sri_Lanka




LSU RAXML - Cyptotrama

— Cyptotrama_sp_JO_2015h_KRE07167_Laos

RE]

M ogvptotrama_sp_JQ_2015b_KRED7171_China
. Cyptotrama_sp_JG_20150_KRE07173_China
ptotrama_sp_JQ_20158b_KRGE07159_China
yptotrama_sp_JQ_2015b_KREOT162_China
ptotrama_sp_J@_2015h_KRE07170_China
%ptmrama_sp_JQ_zm 5h_KRE07168_China
ptotrama_sp_JQ_2015b_KRE07172_China
Cyptotrama_sp_JQ_2015b_KRE07163_China
totrama_sp_JO_2015b_KRE07161_China
totrama_sp_JG_2015b_KRE07165_China
yptotrama_sp_JG_2015h_KRE07160_China
yptotrama_sp_JG_2015h_KRE07158_China
@Eyptotrama_sp_J@_2015h_KRE07164_China
yptotrama_sp_JG_20158h_KRE07165_China
yptotrama_sp_JO_2015b_KRGE07166_Laos

totrama_asprata_ HMO05081 _LISA

Cyptotrama_chrysopepla_kKRE0T157_LUSA

ptotrama_asprata_ HMO05083_LISA

a2

L— 52 a8

41

[

totrama_sp_PAM_201 ¥a_KM588686_Spain
totrama_sp_PAM_2014a_KM588687_Spain

Cyptotrama_sp_JO_2015a_KRE07154_Laos
— _Cyptotrama_sp_JO_2015¢c_KRE07155_China

L totrama_sp_JO_2015c_KRE07156_China

Cyptotrama_sp_waipoua_PDD72864_NZ

—| 54 C,q,: ama_asprata_LQ_JAC13369_NZ
H J'J1l otrama_sp_Waipoua_JAC13470_MNZ

a8

80

— Cyptotrama_asprata_kJ024104_Sri_Lanka

4Cyptotrama_asprata_KJ024103_China
'@ptntrama_asprata_KRBDﬂ 53_Laos
Cyptotrama_asprata_KRE07140_China
aptntrama_asprata_KRb‘Uﬂ 42_China

Cyptotrama_asprata_KRGE07138_China

4Cyptutrama_asprata_KRED?1 41_China

Egptutrama_asprata_KRaﬂﬁ 43_China
ptotrama_asprata_KRE07144_China

Cyptotrama_asprata_AF 261353
Cyptotrama_asprata_KRE07136_NZ
%@ptutrama_asprata_KREUﬁ 46_China
gyptotrama_asprata_KRE07139_China
Cyptotrama_asprata_KRE07147_China
ll ptotrama_asprata_KRE071459_China
ptotrama_asprata_KRE07148_China
sCyptotrama_asprata_KRE07145_China
+ Cyptotrama_asprata_HMO005084_Hawaii
Cyptotrama_asprata_KRE0T151_China
aptntrama_asprata_KREDﬂ 35_Chna
Lyptotrama_asprata_KRE07134_Chna
Eyptotrama_asprata_KRE07133_Chna
Lyptotrama_asprata_KRE07152_China
Typtotrama_asprata_KREDT150_China
tﬂ:ptntrama_asprata_KRﬁuﬂ 37_China




ITS RAXML - Cylindrobasidium/Physalacria

j;ﬂﬁsalacria_bambusae_DQOQTaﬁT

salacria_maipoensis_DQ097 368

B8 Ha;salacria_Iateriparies_KTQMEdb‘_China
salacria_lateriparies_KT201647_China

91 | msalacria_wrneri_mzmESU_China
I salacria_corneri_KT201649_China
Physalacria_sinensis_KT201652_China
9Physalacria_sinensis_KT201651_China
10 ysalacria_sinensis_KT201645_China
DF'IT-staIacria_subtr-:q:-ica_JAm 3638_NZ_ reversed
Physalacria_sinensis_KT201644_China
E|5h5rsalacria_siner1sis_KT2l.’J1Ei-t13_China
| Physalacria_stilboidea_TTT187_MNZ
1 W‘P:fsalacria_stilt-c-i-:lea_.JAm 3T30_MNZ
Physalacria_cryptomeriae_KT201655_USA
4' 100 r Physalacria_JAC10051_MZ_June16__reversed_
Ofhysalacriaceae_sp._1_ICMP_18809_JM225954_MNZ
T WT;fsaIacria_JAm 0363_MZ_Junelf__ reversed_
Cylindrobasidium_sp _IB27b_KJ831851_Peru
‘[e@%lindrnbasidium_sp._DLL‘zm1_1_KJ140556_USA
L | lindrobasidium_sp._DLL2011_1_KJ140546_USA
44 1 @ylindrobasidium_sp._PDD_93221_JX128179_PDD_83221_MZ
ylindrobasidium_sp._PDD_83221_KT201653_PDD_93221_MZ
flindrobasidium_BCP3603_MNZ
flindrobasidium_sp._MNZFS_3677_JQ654101_MNZ
ylindrobasidium_sp. _IAH1087 _JMNO17923_MNZ
Ju ingal_endophyte ICMP_16027_EU482224_ICMP_16027_MZ
%&nulabasi-:Iium_'u'a ereum_DO205683

—| 84

-y

lindrobasidium_laeve_DQ205E682
lindrobasidium_laeve_KJE52553_South_Korea
lindrobasidium_laeve_JX535036_Russia
L giylindrobasidium_laeve_DO097354_USA
Cylindrobasidium_evolvens_GUOGT735%_Finland
Polyporus_gayanus_MOT_AF&A18757_Arg
A85lindrobasidium_evolvens_KT201654_JACEBETE_MZ
lindrobasidium_evolvens_KRO072493_Latvia
lindrobasidium_evolvens_FJ903305_Latvia
Lylindrobasidium_evolvens_JMNG89940_Lithuania
Eylindrobasidium_evolvens_GUDGE2265_Latvia
lindrobasidium_evolvens_AYG18227_Sweden
lindrobasidium_svolvens_AY7E7741_Lithuania

LSU RAXML - Cylindrobasidium/Physalacria

Physalacria_stilboidea_JAC13730_MZ
Cylindrohasidium_evolvens_AJ406575
4%””'1I'IZ'l:-aSi-Z|iLII'|'|_E'\l'Cl|'u'EI'|S_|<T2U1 G41_JACBETE_MNZ

88

lindrobasidium_lasve_AYSBE651
Cylindrobasidium_torrendii_DQG79920_Taiwan
Ftylindrobasidium_sp_GEL5043_AJ406576
Séylindrnbasidium_laeve_JI={53503?_F{ussia
BTylindrobasidium_laeve_DQ234541
lindrohasidium_laeve_AF518611

Mycotribulus_indonesiae_KJ710458_Indonesia
E’%ycotribu|us_mirahins_wmu45?_ohina

Physalacria_cryptomeriae_KT201639_China
?U—L Physalacria_lacrymispora_KT201640_China
Physalacria_corticola_DQ284%913_Singapore
1Physalacria_aff_orinocensis_AF261350_LISA
8%‘hysaIacria_maipoensis_AF425959
B Physalacria_bambusae_DQ097349
I_ Physalacria_lateriparies_KT201631_China
msalacria_lateriparies_KTEN630_China
63 Gloiocephala_spathularia_AF261349
—‘92_{ Fhysalacria_corneri_KT201633_China
Hﬁsalacria_cnrneri_ﬂzm632_China
Fhysalacria_sinensis_KT201636_China
salacria_sinensis_KT201635_China
100 msalacria_sinensis_mzm634_China
Physalacria_pseudotropica_JAC13638_ NZ
Physalacria_sinensis_KT201633_China
ﬂ‘isalacria_sinensis_ﬂzmES?_China

39




ITS RAXML Hymenopellis/Oudemansiella

Hymenopellis_raphanipes_GUAa801 28_Thailand
%:I‘]}menopellis_chiangmaiae_Hmm1506_Ma|aysia

enopellis_chiangmaiae_HM011507_Malaysia
Hymenopellis_chiangmaiae_GUY980132_Chi
Hymenopellis_chiangmaiae_as_Hymenopellis_radicata__AY534119
lymenopellis_raphanipes_GUS80130_China
ymenopellis_chiangmaiae_GUS80131_China
Hymenopellis_chiangmaiae_GU980122_China
Hymenopellis_chiangmaiae_as_Hymenopellis_furfuracea_ AF321482_China
Hymenopellis_chiangmaiae_GIU980124_China
menopellis_chiangmaiae_GUS380125_China
ymenopellis_chiangmaiae_GUS80126_China
Hymenopellis_chiangmaiae_as_Hymenopellis_furfuracea_ AF321481_China
ymenopellis_furfuracea_KC414260

menopellis_chiangmaiae_GLIE80127_China

enopellis_chiangmaiae_GUY980123_China
Hymenopellis_raphanipes_KJG09169
GHymenopellis_raphanipes_GU980129_China
Hymenopellis_chiangmaiae_as_Hymenopellis_furfuracea AF321483_China

oua_PDD72891_MNZ

[ ,Quidemansizlla_Wa
| Wernansiclla_Waipoua_RRI045_Cook_Islands
_Guinea

63 Oudemansiella_australis_AF321475_Papua_MNe
DIJudemanS|ella_austral|s_AF3214?2_Au
S@udemansiella_australis_AF321473_Au

Oudemansiella_australis_AF321474_Au
Hymenopellis_afn_canariii_AF321476_Chi

99 (=
Oudemansiella_canarii_KR2E51 32__Sr|_Lanka

QOudemansiella_canarii_AY216473

pdudemansiella_canarii_GOB92793_IUSA

7 Oudemansiella_canari_GQE92754_Costa_Rica

s@udemansiella_canarii_GQO892795

3Cudemansiella_canari_GQB92799_LUSA

Cudemansiella_canarii_GQ8Y27496_USA

7 _Qudemansiella_canari_GQB892787_LISA

demansiella_canarii_GQRE52798_LISA

Qudemansiella_canarii_AF321477_Costa_Rica
Oudemansiella_canarii_KJE20019_
Mdemansizlla_canari_GQ892789_Arg

@udemansiella_canarii_GG892790_Costa_Rica

%demansmlla canar||_GQ892T91_D0m|n|ca_n_Repuinc

u

~j

100

demansiella_canari_GQA92792_Puerto_Rico
demansiella_canarii_AF321478_Puero_Rico
demansiella_canarii_AF321479_Puerto_Rico

Hymenopellls _gigaspora_GQ913359_Australia
ymenopellis_gigaspora_G0913358_Australia
7Hymenopellis_superhiens_as_trichofera__GQY913354_Australia
Hymenopellis_mun AC1346T_NZ_MNEW
SBlme JAC,HBS" NZ_Junel#
ymenopellis_mundroola_JAC13063_MNZ
ymenupelhs superbiens_GQ913360_Australia
¥erula_mundroola_FJ178106_Australia
menopellis_gigaspora_GQR4913357_Australia
Hyrmenopellis_superbiens_GQA913361_Australia
Hymenopellis_gigaspora_G0913355_Australia
Bymenopellis_gigaspora_GQS13356_Australia
Cribbea_sp._H4424_D0Q328156
a9 géibbea_turbinispora_FMT8112_Au
rihbea_turbinispora_FJ1781059_Au

L Hymenopellis_sp._as_Xerula_australis__AF321480_Au
Cribbea_gloriosa_FJ1 78107 _Au

66

{ 100

enopellis_gigaspora_FJ178104_Au

19
menupelliS:gigaspura_FM TE105_Au

Protoxerula_flavo_olivacea_HMO0S5151_Au
9P rotoxerula_flavo_olivacea_HMOO51 45_Au

g 100, Protoxerula_flavo_olivacea_HMO05152_Au
Protoxerula_flavo_olivacea_HMO05150_Au
S4 Protoxerula_flavo_olivacea_HMOO5148_Au

?’rotoxeruIa_ﬂavo_olivacea_HM0051 47_Au
olensoi_JAC12341_MNZ_Junelf_2
i 5140_ 7T1"9E|" NZ

llis_co
Hymenopellis_: sp TENN 58292 GQ913399 Austna
Ponticulomyces_orientalis_KJ024102_China
B 4[1 ticulomyces_orientalis_ABGO7171_Japan
L =g ticulomyces_orientalis_ABE0T172_Japan
Hymenopellis_rubrobrunnescens_GQS13371_LISA
Mopellis_rubmbrunnescens_GQQ133?2_USA
Hymenopellis_radicata_AF321454_Costa_Rica
Hymenopellis_vinocontusa_GGQ5913370_Japan
menopellis_incognita_GQ913419_LUSA
menopellis_incognita_G0913420_LUSA
Bymenopellis_megalospora_GQ913417_USA
L &5 menopellis_megalospora_GQ913418_LUSA
menopellis_megalospora_GQ913416_LISA
Hymenopellis_incognita_GQ5913423_USA
Fymenopellis_incognita_GQ913425_LUSA
#lymenopellis_incognita_G0913424
Hymenopellis_incognita_G0913422_LISA
ymenopellis_incognita_Go913421_LSA
96 ymenopellis_incognita_as_Hymenopellis_radicata_AF321485_LUSA
Hymenopellis_megalospora_GQe13411_USA
,—|—gymenopelIis_megalospura_GQ913415_USA

a5 I _| _|
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