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New Zealand Marasmiaceae

Jerry Cooper, 14" Dec. 2016

The following genera are placed within the family Marasmiaceae: Campanella, Cellypha, Crinipellis,
Chaetocalathus, Lactocollybia, Marasmius, Scorteus, Tetrapygos

Like other notes these are preliminary and assembled mainly for my own benefit. There are a
number of described species of Marasmius | have not encountered, and I’'m still uncertain about the
common M. pusio/croceus group.

The treatment here covers a number of genera/species we know are positioned in the family by
sequence data from the published literature, and from unpublished sequences of NZ material
(except maybe Lactocollybia). It also includes a number of species where the current genus implies
placement in other families but the sequence data supports placement in the Marasmiaceae. Most
importantly it excludes species of Marasmius that we know are better placed in other families, such
as the Physalacriaceae and Omphalotaceae.

A number of micro-characters are essential to identification within the group (and the
Physalacriaceae)

Vertical section through the pileipellis (cap) Rotalis ornamented hymeniderm cap cells of
showing a hymeniderm structure — having the Cryptomarasmius exustoides

appearance of a hymenium (Gloiocephala
xanthocephala)

Siccus (i.e. with setae) ornamented ‘broom’ cap | Rameales (antler-like) cap hyphae of Campanella
cells of Marasmius elegans tristis




Key to main groups

1 With long, thick-walled, dextrinoid cap hairs 2
1’ | Cap without dextrinoid cap hairs 3
2 With a stipe Crinipellis

2’ | Stipe absent. Usually on Vitex lucens

Chaetocalathus cocciformis

3 Spores tetrahedral. Stem short, lateral. Frbs becoming
grey/green

Tetrapyrgos olivaceonigra

3’ | Spores not angular 4

4 Pileipellis hymeniderm 5

4’ | Pileipellis not hymeniderm 7
Hymeniderm cells smooth. Cap > 2cm diam. Stem fleshy. Scorteus oreades

" | Hymeniderm ornamented 6

Marasmius otagensis

Hymeniderm cells with setae (siccus). Stem wiry

Marasmius sensu stricto

5
5
6 Hymeniderm cells with a few bumpy outgrowth
6
7

Frb marasmioid. Cap not pure white

Marasmius sensu lato

7' | Frb either marasmioid and cap white, or frb otherwise

8

8 Stem central to eccentric. With gills or gill-like folds

9

8’ | Stem absent. No gills.

Cellypha goldbachi

9 Growing at base of dune grasses

Marasmiellus mesosporus

9’ Habitat otherwise

10

10 | Gill tissue with oleiferous hyphae. Stem fleshy.

Lactocollybia ‘Waitangi’

10’ | Gill tissue without oleiferous hyphae. Stem absent or

11

marasmioid
11 | Cap viscid, on living trees, roots etc. Oudemansiella-like Campanella ‘pureora’
11’ | Cap dry 12

12 | On dead flax (Phormium). Marasmius-like.

Marasmiellus bonii

12 | Other deadwood, twigs. Marasmiellus-like

13

13 | Stipe base with cushion (socle). Remaining white.

Marasmiellus candidus

13’ | Stipe base insiticious. Becoming grey/green

Campanella tristis

Campanella/Tetrapyrgos/Cellypha clade

One of the main clades includes Campanella and Tetrapyrgos. Campanella species are generally

recognisable with a cyphelloid form and poorly formed gills. However the sequence data says the

clade includes the Oudemansiella-like Campanella ‘pureora’ on living trees (which is also present in

Tasmania), the truly cyphelloid Cellypha goldbachii (which provides the earliest name if generic re-

assignment is considered), Marasmiellus candidus and the Gloiocephala-like M. bonii.

Brunneocorticium and Neocampanella of other countries also belong here.

Marasmiellus is very polyphyletic with species placed in several families but the type belongs in the

Omphalotaceae.

C. fimbriata was described from a garden and is either a poorly known introduction or the very

common C. tristis, which is variable and not always staining glaucous. Existing records of C. fimbriata

require review. Tetrapyrgos subdendroides was described from North America but has been




recorded from Australia (including as the synonym Campanella subdendroides) and one collection
from New Zealand. Sequence data suggests two species with this name. | will stick with the name
Tetrapyrgos olivaceonigra for New Zealand collections because they become glaucous with age, a
feature not present for T. subdendroides.
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Campanella sp. 'Pureora' PDD Campanella sp. 'Pureora' PDD 96255=JAC12001
96255=JAC12001

Tetrapyrgos olivaceonigra PDD 87486=JAC Cellypha goldbachii PDD 96498=JAC 12401
10398. Scale = 5mm




Marasmiellus candidus PDD 86983=JAC 9874

Campanella tristis PDD 87053=JAC 9950

1 i s
Campanella tristis PDD 80597=JAC 9038
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Marasmlellus candidus PDD 86983 JAC 9874
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Crinipellis/Chaetocalathus

1 | With stem <4cm long. 2

1’ | Stem >5 cm long. In natural forest/bush. Usually on Crinipellis procera
leaves/twigs of Beilschmedia tawa

2 | Associated with grass stems in modified habitats. Spores > Crinipellis scabella
9um long. Cheilocystidia not broom cells

2’ | Associated with litter in indigenous habitats. Spores < Qum. Crinipellis filiformis

Cheilocystidia broom cells




Crinipellis filiformis PDD 87476=JAC 10388,
Scale 2mm

Crinipellis procera PDD 106066=JAC 13862

5 mm iy

Crinipellis scabella PDD 96440=JAC 12345

Chaetocalathus cocciformis PDD 96790=JAC 12666

Lactocollybia ‘waitangi’

This species appears to be a good Lactocollybia, and possesses gloeocystidia. it has a sequence close
to L. epia, the type species of the genus. The position within Marasmiaceae is unconfirmed.




Lactocollybia sp. 'Waitangi ' PDD 95423=JAC Lactocollybia sp. 'Waitangi' PDD 83732=JAC
10967 9612

Marasmiellus mesosporus

This has been collected just once growing on Ammophila in sand dunes.lt is yet another misplaced
Marasmiellus species. Its phylogenetic position implies a relationship Chaetocalathus and
Moniliophthora, the parasite of tree crops, including Cocoa.

Marasmius/Scorteus

Marasmius is being contracted as phylogenetic data show that several subgenera belong in other
families, such as Cryptomarasmius in the Physalacriaceae. Here | have separated the main group of
Marasmius sensu stricto and Marasmius sensu lato. The latter includes several (all?) species that will
eventually be placed in other genera in other families. Marasmius otagensis has an unusual
pileipellis and position uncertain. M. rosulatus and M. pallenticeps may turn out to be not
Marasmius sensu stricto when fresh material is collected and sequenced. Sequence data imply M.
gelatinosipes, M. JAC10396 and M. kanukaneus belong in the Omphalotaceae and not Marasmius or
even Marasmiaceae . We also know a number of marasmioid fungi are now placed in the
Physalacraceae and some will no doubt turn up in the Omphalotaceae.

Colllections identified as M. masonii require checking they possess cheilocystidia and aren’t dried up
M. gelatinosipes, an exceedingly common species, or M. JAC10396 with long spores. NZ material as
M. pusio (or at least my own concept of that species in NZ) are probably not the same as the US
original.

M. atrocastaneus and M. elegans have very differently coloured caps and yet the ITS sequences are
nearly identical. M. JAC12814 is paler capped than either, but also closely related.

M. croceus with very long cap setulae seems to be also present in Brazil where it recently described
as M. longisetosus which would become a later synonym if they are the same species.

Marasmius rotula (the type species of the genus) has been recorded from New Zealand but the
collections require confirmation.

The common, introduced Marasmius oreades has been recently separated into the genus Scorteus
but without supporting data. It remains to be seen if this name sticks. It’s possible it would result in




many new genera being required to describe other clades still currently within Marasmius sensu

lato.
1 Gills forming a collar around the stem (sometimes difficult to | 2
confirm due to small size of frbs)
1’ | Gills not forming a collar 3
2 Cap 0.2-0.5mm, on Carex (Gahnia). No rhizomorphs Marasmius rosulatus
2’ | Cap 1.5—3mm diam. Frbs arising from black rhizomorphs Marasmius pallenticeps
3 Cap with a rameales structure (Marasmius sensu lato) 8
3’ | Cap siccus structure (Marasmius sensu stricto) 4
4 Cap dark brown Marasmius atrocastaneus
4’ | Cap not dark brown 5
5 Cap tan coloured, to 2cm diam. (Gymnopus-like) Marasmius JAC12814
5’ | Cap apricot coloured 6
6 Stem thin, black. Spores > 12um long Marasmius JAC13464
6 Stem thicker, not black, spores smaller 7
7 Spores > 11um and cap setulae <10um. Cap to 4cm Marasmius elegans
7' | Cap smaller. Spores < 11um 8
8 Cap setulae > 11um (-30um). Cap 8-30 mm. Spores 7.5-9 x 3- | Marasmius croceus
3.5
8’ | Cap setulae < 10um. Cap 4-10mm Marasmius pusio sensu NZ
9 Stem pruinose (at least towards apex) 10
9’ | Stem glabrous (mainly Omphalotaceae, not Marasmiaceae) 11
10 | Pileus 2-4 mm diam. Growing podocarp leaves Marasmius podocarpicola
10 | Pileus 5-35 mm diam. On other substrates Marasmius rimuphilus
11 | Stem orange/yellow. 12
11’ | Stem black/brown 13
12 | Cap 7-35mm. Without rhizomorphs Marassmius bellus
12’ | Cap 2-6mm. With yellow rhizomorphs Marasmius aurantiobasalis
13 | Stem with gelatinous covering when wet. Cheilocystiia ‘Marasmius’ gelatinosipes
absent
13’ | Stem without gelatinous covering. With cheilocystidia. 14
14 | Spores > 7um long. On twigs. Stipe short relative to cap. ‘Marasmius’ JAC10396
14’ | Spores < 6um 15
15 | Spores 4-5 um long. No rhizomorphs. On beech leaves Marasmius masonii
15’ | Spores 2.5-3.5. Often with rhizomorphs. Many hosts. ‘Marasmius’ kanukaneus




Marasmius atrocastaneus PDD 80809=JAC 9376 Marasmius JAC12814 PDD 96918

2014/0127

Marasmius JAC13464 PDD 105715 Marasmius elegans PDD 105509=JAC 13253

FUNNZ: 2007/0469

Marasmius gelatinosipes PDD 87088=JAC 9988. Marasmius jac10396 PDD 87485
Scale 5mm




Marasmius otagensis PDD 86872=JAC 9761

Scorteus oreades PDD 96839=JAC 12734

Phylogenies
Marasmius sensu lato — within Omphalotaceae

Marasmius_scorodonius_DQ450006_Switzerland
100 Marasmius_alliaceus_DO450004_Russia

arasmius_alliaceus_JMN943597_Denmark

rasmius_alliaceus_AYB54076
——— Marasmius_jac10396_JAC10387_MZ
—1 98 100 r arasmius_gelatinosipes_JAC12787_MNZ

50 rasmius_gelatinosipes_LO_JACT2980_MZ
T Marasmius_pallenticeps_cf_JAC10695_MZ

holomataceae_aff _Rhodocollybia_ TEMMNA9396_FJ586762

holomataceae_aff_Rhodocollybia_TEMNMA9896_FJ596763

Marasmiellus_ramealis_JF313670_Sweden

4{ g5 [ Gymnopus_eneficola_kJ128265_Canada
nopus_eneficola_kKJ128264_Canada

mnopus_eneficola_KJ128266_Canada

mnopus_eneficola_KJ128267_Canada
mnopus_eneficola_KJ128263_Canada

mnopus_eneficola_kKJ128262_Canada
mnopus_eneficola_KJ128268_Canada
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Lactocollybia — position uncertain

Lactocollybia_sp_TEMM_055867_KP453707_Mexico
Lactocollybia_epia_KP28405852_laly

ODactocollybia_sp._Waitangi_LGO_JACHE12_NZ
Lr Bactocollybia_sp_Waitangi_JAC10967_MNZ

PActocollybia_sp._Waitangi_PDD_72875_NZ

era_FJ167660_NZ

ipellis_floccosa_kJE93641_China
ipellis_floccosa_KJE93642_China

— 50
Crinipellis
[Grinipellis_p
Hihipellis_procera_JAC1 3862_NZ
29 Crinipellis_zonata_AY91 6692
Lioq g
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Crinipellis_AYS16701

ar
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Crinipellis_dipterocarpi_FJ431208_Malaysia
Crinipellis_sp._RR_2013a_KF320831

Crinipellis_scahella_KRE73522

Crinipellis_sp._RR_2013b_KF380832
‘Crinipellis_sp_RR_2013c_KF380833

Crinipellis_filiformis_JAC10388_MNZ

1]
44 rinipellis_scahella_LG_jac12243_MNZ
1"ni|:-eIIis_scat-eIIa_LC!_iam2345_NZ
ipellis_scahella_JFY07969_Haly

Crinipellis_scabella_FJ167635

Chaetocalathus/Moniliopththora
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— Chastocalathus_cf_columellifer MCA2538_AYS166S6
———— Chaetocalathus_magnus_FJ167666

Chaetocalathus_cocciformis_JACT1 2666_MNZ
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Chaetocalathus_columellifer_FJ167665
Chaetocalathus_galeatus_FJ167663

Chaetocalathus_craterellus_FJ167664
Chaetocalathus_fragilis_FJ167661
fMMhaetocalathus_liliputianus_AYS71032_Ecuador

Miaetocalathus_liliputianus_AY916682

ﬂnilinphthnra_ﬁ‘r‘%ﬁ?ﬁ#

Chaetocalathus_conchatus_var_RE_2013_KF380834

93

a9

Maniliophthora_perniciosa_AY317136
Maniliophthora_roreri_J¥315278_Colombia
iliophthora_roreri_J<515286_Bolivia
iliophthora_roreri_J«<315273_Ecuador
Moniliophthora_roreri_JX315285_Ecuador
G&Foniliophthora_rareri_J®316272_Peru
ria'I‘l:uniIiDphthnra_rnreri_J:{3152?4_Cnsta_F{ica

——— Marasmiellus_sp._JZBHMO0G_K.J545432

Marasmiellus_sp._BAB_4918_KR155016

180 Crinipellis_sp._DK3_JMNS00255
Ddharasmiellus_mesosporus_jacl 3717_MNZ
rasmiellus_mesosporus_ABS17375_Japan
Marasmiellus_inoderma_RRI357_Cook_lslands
darasmiellus_palmivorus_KF281013_India
qMarasmiellus_palmivorus_KC771224
Karasmiellus_sp._AR_810_J2586344
Marasmiellus_palmivorus_JQ653424_Malaysia
Marasmiellus_palmivorus_JQe653437
Marasmiellus_palmivorus_JQ653438
Marasmiellus_sp_AR_809_JO586345
Marasmiellus_sp._AR_813_JQ536346
fRrasmiellus_sp_AR_811_JQ586343
WarasmieIIus_sp._AF{_BDQ_EI_JQ58634?



Campanella clade
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Campanella_sp._MCAZ235_AY916676
Marasmiellus_candidus_JACT100624_MNZ
Migrasmiellus_candidus_JACY808_MNZ
Warasmiellus_candidus_jac9874_MNZ
Eﬁarasmiellus_candidus_EF1?‘551 4
earasmiellus_candidus_EF175516

rasmiellus_candidus_HM240532

arasmiellus_candidus_EF175513
Marasmiellus_candidus_DQ480088
Campanella_sp._Pureora_JAC13104_Au_Tasmania
1Gmpanella_sp._Pureora_jac12078_MNZ
ﬁg‘am|:-an-'=|Ia_S|:-._F'L||'ec-|'a_.JAC1 2001 _MZ
Cellypha_goldhachii_JAC12401_NZ
Hypha_goldbachii _JAC10288_NZ
Marasmiellus_sp._MEL_2382677_KPO13040_Au
Campanella_sp._AHH49_EF178517_
TEampanella_sp._MCA1683_AYS16670
Marasmiellus_bonii_JACA9735_MNZ

mpanella_olivaceonigra_J<444167_Au

npanella_aff _olivaceonigra_SMF2613_Jx<444166_Au
Campanella_tristis_FUMMNZ2014_1763_MNZ
dyampanella_tristis_PDD72886_NZ
dgampanella_tristis_JAC12983_NZ

&7 %ampanella_tristis_LC! ac8038_NZ

Campanella_tristis_JAC12089_MNZ
%?am|:-:-m-5||a_tristis_JAC1 2351_MNZ
pCampanella_tristis_JAC9980_MNZ
gampaneIla_c.f._candida_RRISSS_CDDk_IsIands
Campanella_aff_pustulata_QMS0008_Jx444165_Au
Hampanella_alba_DQ449943
ampanella_pustulata_J<4441658_Au
@ampanella_pustulata_JKMM64_Au
Campanella_sp._AHH14_KT270850_Malaysia
mpanella_sp._AHHT2_EF175520_
mpanella_sp._AHH74_KT270851_Thailand
Fampanella_sp._AHHBS_KT270852_Malaysia
mpanella_sp._AHHB3_EF175518_
mpanella_sp._AHH42_EF175519_Thailand
Marasmius_tricolor_JMNE43601_Denmark
99 r Marasmiellus_paspali_EF175515
Marasmiellus_paspali_EF175512
ﬁﬁarasmiellus_paspali_EH?5511
Tetrapyrgos_subdendrophora_EF175521_USA
Tetrapyrgos_olivaceonigra_as_subdendrophora__EF175541_Au
1@etrapyrgos_olivaceonigra_JAC10388_MNZ
4p Campanella_subdendrophora_AY445121_LSA
Twdrapyrgos_subdendrophora_EF175529_LSA
Fetrapyrgos_subdendrophora_EF175522_LUSA
FEtrapyrgos_subdendrophora_EF175523_LSA
Tetrapyrgos_parvispora_EF175551_Thailand
Tetrapyrgos_parnvispora_EF175536_Thailand
Y&rapyrgos_parvispora_EF175538_Thailand
plrapyrgos_parvispora_EF175546_Thailand
etrapyrgos_panvispora_KT270854_Thailand
trapyrgos_parvispora_KT270855_Thailand
trapyrgos_sp._AHH_2007parv_EF175547_Thailand
Tetrapyrgos_nigripes_aff_EF175535_USA
Tetrapyrgos_nigripes_aff._EF175540_BVI
3Tetrapyrgns_nigripes_KT2?0853
5 Tetrapyrgos_nigripes_KFP311437_Au
fggtrapyrgns_longicystidiata_EH?5542_Puertn_Riw

trapyrgos_longicystidiata_EF175533_Bolivia
trapyrgos_longicystidiata_EF175544_Puero_Rico
TPetrapyrgos_longicystidiata_EF175531_Costa_Rica
OTetrapyrgos_longicystidiata_EF175543_Costa_Rica
q’%trapwgDS_IDngicystidiata_EH T76545_Costa_Rica
Tetrapyrgos_aff._nigripes_GMB_2014_KP012852_Au
_|_ rapyrgos_aff _nigripes_GMB_2014_KP012833_Au
rapyrgos_aff _nigripes_GMB_2014_KP012740_Au
Tetrapyrgos_subcinerea_EF175552_Malaysia
Tetrapyrgos_subcinerea_EF175550_Indonesia
trapyrgos_subcinerea_EF175527_Malaysia
trapyrgos_subcinerea_EF175554_Indonesia
Tetrapyrgos_subcinerea_EF175555_Indonesia

H gletrapyrgos_subcinerea_EF175539_PNG

trapyrgos_subcinerea_KT270857_Malaysia
trapyrgos_subcinerea_EF175525_Thailand
trapyraos_subcinerea_KT270856_Malaysia
trapyrgos_suhcinerea_EF175524_Malaysia
Tetrapyrgos_subcinerea_EF175530_Indonesia
trapyrgos_subcinerea_EF175537_Malaysia
‘Wﬂtrapyrgns_subcinerea_EF1?5532_Malaysia
Metrapyrgos_subcinerea_EF175548_Indonesia
trapyraos_subcinerea_EF175545_Malaysia
trapyraos_subcinerea_EF1755853_Thailand
Tetrapyrgos_subcinerea_EF175526_Thailand
Tetrapyrgos_subcinerea_EF175528_LISA

%trapyrgns_subcinerea_EF1?5534_Thailand




Marasmius - remainder

—{ a8
— Marasmius_plicatulus_EU935480_Thailand

Marasmius_sp._ 5 GME_2094_KP013035_Au
Marasmius_JAC13464_JACT13464_MNZ

Marasmius
asmius

_sullivanti_HQG65548_LISA
_cohaerens_KF774176_LISA

Marasmius_bondoi_ELJ935472_Thailand
E‘rgarasrnius_n:n:um‘ertus_\.far._’[enuicy.fstidiatus_Htl‘u’:-‘[]?S?ai

Marasmius_occultatus_FJ917622

———— Marasmius_ganyao_EUS35455 Thailand
R Marasmius_haematocaphalus_ HOBRE550_USA

Marasmius_cremeus_ELU&35454 Thailand

a9

Marasmius_aff_pallescens_RNW424_EUS35500_Thailand
Marasmius_siccus_KF774133_Russia

oMarasmius_siccus_HOG607384
Marasmius_siccus_KF774134_Russia

ddarasmius_siccus_KF774131_Russia

asmius_siccus_FJE04842
rasmius_siccus_KFY74132_Russia

rasmius_siccus_FJ904986
rasmius_siccus_KF774130_Russia

arasmius_siccus_FJ904985

— Marasmius_haematocephalus_MW_2008b_EII935534_ Thailand

16

&1

Marasmius_haematocephalus_MNW_2008a_EU935525_Thailand
21 Marasmius_distantifolius_FJ431239_Malaysia
%garasmius_haematncephalus_EUQSﬁﬁEﬁ_Thailand

rasmius_haematocephalus_ELIS935527_Thailand
Amyloflagellula_inflata_AY&71027_Reunion

—|£99—ru1arasmius_lnngisetusus_..l:{eizeludﬂ

Marasmius_croceus_JACTT295_NZ
Marasmius_sp._2_GMBE_2014_KP0O12696_Au
Eﬂﬁasmius_trichntus_EugaﬁaiQD_Thailand

asmius_trichotus_EUIS35491_Thailand
rasmius_xestocephalus_EUS35488_Thailand
asmius_xestocephalus_EUS35489_Thailand

{ﬂﬂasmius_nummuIarius_EU935492_Thailand
asmius_nummularius_ELI8354583_Thailand

ﬁﬂasrnius_iras_EU93548?_Thai|and

asmius_iras_ELI935486_Thailand

Marasmius_purpureostriatus_FJ904578

@arasmi

Marasmius_torquescens_GL266258

Marasmius_laticlavatus_EUG43510_Thailand
Marasmius_galbinus_HQ709445
Marasmius_puerariae_Jx¥470333_Taiwan
Marasmius_sp._4_GMB_2014_KP012759_Au
Marasmius_grandiviridis_EUG43514_Thailand

Marasmius_purpureostriatus_EIIS355348_Thailand

Marasmius_pseudopurpureostriatus_EUG43513_Thailand
us_torquescens_KF774165_Russia

rasmius_torquescens_KF774164_Russia

Marasmius_torquescens_KF774166_Russia

[

Marasmius_siccus_FJ431272_LISA

arasmius_aff _camerunensis_KIUM_6B0134_FJ431225_Malaysia

Marasmius_luteomarginatus_FJ431257_Malaysia
HHMarasmius_seIangurensis_FJ431E?B_Malaysia

Marasmius_kanchingensis_F.J431250_Malaysia

Marasmius_aciebrunneus_FJ431215_Malaysia
Marasmius_iras_FJ431249_Malaysia

Marasmius_cohaerens_var._lachnophyllus_FJ431230_LISA
Marasmius_acerosus_FJ431213_Malaysia

Marasmius_bhambusiniformis_FJ431224_Malaysia

Eiﬂarasmius_adhaesus_FJalm21?_Ma|aysia

Marasmius_olivascens_FJ431265_Malaysia
rasmius_abundans_var_aurantiacus_FJ431211_Malaysia

a
%rasmius_ahundans_uar._abundans_FJ431EUQ_rn.nalaysia

Marasmius_aff_leoninus_T¥S_423_FJ431254 Malaysia

Marasmius_florideus_FJ431240_Malaysia
Marasmius_angustilamellatus_FJ431218_Malaysia

Marasmius_ochropoides_FJ431263_Malaysia



Marasmius_hypophasus_EU935484_Thailand
Marasmius_pulcherripes_FJ917615
El%arasmius_hrunnenaurantiacus_FJ91TEED

Marasmius_imitarius_ELI835498_Thailand

ili

Marasmius_fusicystidiosus_FJ917624
Marasmius_sp._1_EM_2014_KF774135_Russia
Marasmius_orientalis_GU266262

Marasmius_coarctatus_EUIS35541 _Thailand

—| 30

33

&1

49

Marasmius_hambusiniformis_ELUS35523_Thailand
Marasmius_bambusiniformis_KJ423061_India
Marasmius, bambusmlfnrmls KJ438207_India
ﬁ’iarasmlus bamhbusiniformis_KJ778755_India
Marasmius_| bambusiniformis KT21D[194 India
arasmlus_hamhu5|nlfurm|s_EU935521_Thalland
arasmius_hamhbusiniformis_ELS35522 Thailand

3P Marasmius_graminicola_FJ917618 Korea
TM&Erasmius_graminicola_FJ917617_Korea
rasmius_graminicola_as_herteroi__ FJ17623_Korea

10

Marasmius_linderioides_Jx424037

16
i

arasmius suthepenms ELI935520_Thailand
Marasmius_hrunneoolivascens_EUS35516_Thailand

arasmius_c|:|nchifnrmis_var._dispar_JHelEdDEQ
rasmius_conchiformis_Jx424038

Marasmius_conchiformis_var_lenipileatus_Jx424042
39 [‘9

7 Marasmius_sp._MCATSTT_AY916711

Marasmius_grisecroseus_var_diminutus_Jx424044
o "Whrasmius_griseoroseus_KJ173479_Brazil
Marasmius_sp._1_GMBE_2014 KPO12802 Al
rasmius_sp. SMZ425 Jx444T63_Au
rasmius_sp._1_GME_2014_KP013041_Au
Marasmius_aurantioferrugineus_FJ904962
Marasmius_pellucidus_EII935508_Thailand
Marasmius_sp._896_KP133212_AuU
Marasmius_cf_cladophyllus_MCA1837_AYS916705
Marasmius_occultatiformis_KF774158_Russia
Marasmius_occultatiformis_KF774154_Russia

o}

#rasmius_occultatiformis_KF774160_Russia
arasmius_occultatiformis_KF774157_Russia
rasmius_occultatiformis_KF774156_Russia
arasmius_occultatiformis_KF7741581_Russia
arasmius_occultatiformis_KF774153_Russia
arasmius_occultatiformis_KF7741585_Russia

H ag | Marasmius_occultatiformis_KF774152_Russia

%}arasmius_nccultatifnrmis_KFTT41E1_Russia
arasmius_occultatiformis_KF774158_Russia
Marasmius_jasminodorus_EUU835515_Thailand
Marasmius_inthanonensis_ElI935514_Thailand
Marasmius_araucariae_var._siccipes_EU935511_Thailand
Marasmius_luteolus_EILI935506_Thailand
Marasmius_|uteolus_EUS935507_Thailand
Marasmius_ochroleucus_EUS935503_Thailand
Marasmius_auratus_EU935502_Thailand
Marasmius_strobiluriformis_GLI266263
Marasmius_pseudopellucidus_EUS35505_Thailand
Marasmius_ochroleucus_KFS12852 Russia
Marasmius_JAC12814_NZ

26 Marasmius_atrocastaneus_JAC937T6_MNZ

'-'Iﬁ1’-||’-|sm|us “elegans_JACT0828 N7~

Tfarasmius _elegans_JAC13253 N7

[ J;ﬂf rasmius_sp._3_EM_2014_KF774162_Russia
rasmius_sp._3_EM_2014_KF774163_Russia
— Marasmius_makok_EL935524 Thailand



LSU All

Marasmiellus_koreanus_GU313117_Korea
asmiellus_candidus_ABS512371_Japan
Meacampanella_blastanos_FJE63209_Puerto_Rico
o3 Agaricales_sp._JMCR.34_AF261341
Tetrapyrgos_sp._MEL_2354777_KP311346_Au
ﬂTetrapyrgus_sp._m CAZ162_AY91675T
4 Tetrapyrgos_nigripes_AF261337

Campanella_junghuhnii_AJ4 06561
WNNHH_}RFQEHBS
63 Campanella_subdendrophora_AF042629
38 g1 ¥ mpanella_subdendrophora

Marasmiellus_bonii_JACA735_MZ
Campanella_tristis_LQ_jacd038_MNZ
63 Campanella_tristis_PDD72866
ampanella_iristis_FUNNZ2014_1763_NZ
%;am panella_tristis_JACS980_NZ
Bmmpanella_fristis_JAC12351_NZ
t:'c-lm|:-ane||a_tristis_JAC1 20849_MNZ

Brunneocorticium_pyriforme_DQG78921_Taiwan
4‘4709runne0c0rticium_pyriforme_DQﬁTBQEE_China
BHinneocorticium_pyriforme_DQGTE922

Campanella_AY916668_Guyana
_|7E‘_3{ Campanella_sp._RY_PROTS_AF261338
. i panelia_sp._RVOB/TI_AF 261340

Agaricales_sp._3034_AY445113_Australia
|55 4 Marasmiellus_candidus_AYE39433_USA
Farasmiellus_candidus_JACBET4_NZ
— a7 Warasmiellus_candidus_JAC100624_NZ
Campanella_sp._Pureora_JAC13104_Tasmania
Fampanella_sp._Pureora_JAC12078_NZ

ampanella_sp._Pureora_JAC12001_NZ

42 %garicaIes_sp._MElUE_UUB_FJ66321U_China
) eocampanella?_FJE63210_China

35

llypha_goldhachii_JAC10288_NZ
lellypha_goldbachii_JAC1 2401 _NZ
Tricholomataceae_sp._ATCC_28344_Av445114
| Marasmius_rotula_Jr341146_Denmark
L]-QDMarasmius_mtula_Aan'l 345
ffarasmius_rotula_DQ457686_USA_ New Hampshire

Marasmius_oreades_JN941144_Denmark
Wiirasmius_oreades_DO156126
rasmius_oreades_EF160080_Czech
Marasmius_fulvoferrugineus_AF 261584
Marasmius_sp._JEJPR.2Z66G_AF 261342
Amyloflagellula_inflata_AY570990_France__Reunion
IMarasmius_JAC12814_NZ
Hymenogloea_papyracea_AF261344
Marasmius_elegans_JAC10928_MNZ
#ifarasmius_elegans_JAC13253_NZ
Chaetocalathus_cf _columellifer_MCAZ538_AY916684_
Chaetocalathus_cocciformis_JAC12666_MNZ
Chaetocalathus_sp._TENM3572_AF261347
B0 Chaetocalathus_liliputianus_AY916680_Puerta_Rico
Dhaetocalathus_liliputianus_AF 261346
aetocalathus_liliputianus_AY570896_Ecuador
rmarasmiellus_mesosporus_jact 3717_NZ_ reversed_
Marasmiellus_palmivorus_JQE54236_Malaysia
asmiellus_palmivorus_AYA39434_Hawai
Maniliophthora_perniciosa_AY916738_Ecuador
Chaetocalathus_conchatus_var_RR_2013_KF380838_
Moniliophthora_AY816752_IJSA
Crinipellis_scahella_JAC12345_NZ
Crinipellis_zonata_AY916690_USA
Crinipellis_AY816699_Guyana
Crinipellis_sp_RR_2013b_KF380836_
Ftinipellis_sp._RR_2013a_KF380835_
"Crinipellis_sp, RR_2013c_KF380837_
Crinipellis_sp._Rv. PROBITS_AF261348
Crinipellis_scabella_AM346420_Estonia
mrinipellis_scabella_AY207194_Germany
Pinipellis_scabella_JAC12243_NZ
inipellis_scabella_AYS70987_Germany
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