A phylogenetic study of NZ

Wax-caps
(Mycological Notes 42)




Historical work on NZ Wax-Caps

* 1962 Greta Stevenson tackled ‘Hygrophorus sensu lato’ (Agaricales of NZ V)
* Sheincluded 25 species of which 22 survive

* 1973 Egon Horak 1%t revision (Fungi Agaricina Novaezelandiae)
* He added 26 taxa

e 1990 Egon Horak monograph

* He re-organised, resurrected, merged and added 6 taxa. Then 57 taxa in total

* 2014

* Lodge, Padamsee et al establish a modern global phylogenetic treatment

e 2021 changes since 19907

* Added 4 introductions from Europe/North America (Hygrocybe conica, H. singeri, Cuphophyllus virgineus, Gliophorus
psittacinus)

* Added 2 indigenous described Australian species (‘Hygrocybe’ cheelii, Porpolomopsis lewelliniae)

* Uncovered lots of undescribed species in current sequence data, lots of uncertain identifications, several described
species still need sequences

* Horak’s generic placements need updating
* Some ‘wax-caps’ moved to the Clavariaceae — Hodophilus, Camarophyllopsis sensu stricto
* Probably ~100 true wax-cap species present in NZ, with 64 currently named (some are complexes) and 18 ‘tagged’



Phylogeny of NZ Hygrophoraceae
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Cuphophyllus

Hygrophoraceae NZ gen. nov.

ITS+LSU+SSU+RPB2

Subfamily Lichenomphalioideae °

Subfamily Hygrophoroideae

Subfamily Hygrocyboideae

Cuphophylloid clade

Genera with NZ representatives are in RED

Here not considering the moss/lichen associated
species

Cantharellula/Pseudoarmillariella in NZ but not
seen recently (please find them)

Some unfamiliar genera — the NZ taxa in them are
currently included in inappropriate genera

Hygrocybe is a mess

There’s some weird stuff



Subfamily Hygrophoroideae

Cantharsllula/Pseudoarmilarislla

96
Subfamily Lichenomphalioideae *
Lichenomphalia/Arrhenia'Acantholichen

— Chrysomphalina

Chrysomphalina chrysophylla|PBM 684
Chrysomphalina grossula|OSC 113667

Hygrophoraceae|JAC15060
| Mool sty Fygrophoroldess jHygrophorus sp. Okuku [JAC14964
m’[[‘ oo N7 o Gen. nov.x 3 ? 'Hygrophorus sp. Okuku |[JAC14989
T TS SR e . Haasiella splendidissima|JVG1071013 1
} S Ectomycorrhizal? Haasiella venustissimalE.C. 08191
= {Eﬁnmosm ULDE LS Metachromatic spores? » 1y Hygrophorus involutus|MEL2257962
RPN 66 Hygrophorus segregatus|JAC9963
N°°"’°'°c'“n;mlomcpsis 100 'I Hygrophorus AinvolutuleACQSSO
i Tt o _ 3 HHygrophorus |.nvolutus|.JAC13826
I P ki Hygrophorus involutus|JAC15354
. Gliophorus sensu striclo 69 Hygrophorus IUCOrUmlLE 208222
Humidicutis ) Hygrophorus cossus|SJ94064
Calathalla columbina cf JAC15880 m——— .; [ Hygrophorus pustulatus|LE 215166
Hygroaster Hygrophorus poetarum|LE 197428
: ™ L Hygracybe ) e faaybese - |60|: Hygrop:grus russulg|CFMR .llP 3
sar— Cantharocybe/Rimbachia/Cmphalina
‘_|——C|.p||0p||_:llus ’ Cuphophylioid clade
Hygrophoraceae N£ gen. nov.

Hygrophorus sordidus|RV94/178

FUNNZ: 2006/1493
AC 4963

Hygrophorus involutus

. BB 2018/1032
Hygrophorus segregatus Hygrophorus sp. ‘Okuku’ ‘Hygrophorus’ sp. JAC15060

(see also ‘Camarophyllus’ muritaiensis)



Phylogeny of NZ Hygrophoraceae

o Cantharellula/Pseudoarmilariella
|: Lichenomphalia/Arrhenia/Acantholichen

Subfamily Hygrociboideae — Tribe Chromoserae
Subfamily Lichenomphalioideae °

Chrysomphalina

Sinohygrocybe tomentosipes| GDGM43351
87 100 Chromosera cyanophylla|PBM 1577
Glo ioxan th Om Ces - %0 Chromosera citrinopallida|Boertmann 2006/2
y 100
B0 Haasiella .
Hygrophorus NZ

Chromosera xanthochroa|JBJ 3157 0158337
501 Gliophorus chromolimoneus aff.|PDD 117478
Gloioxanthomyces nitidus|GDGM41710

Gliophorus chromolimoneus|JAC14988

Gliophorus chromolimoneus|JAC16251

Gliophorus chromolimoneus|JAC9866

Gliophorus chromolimoneus|JAC 14958

Gliophorus chromolimoneus|JAC13288

Gliophorus chromolimoneus|JAC10727

Hygrophorus sensu stricto

———  Sinohygrocybe
G
82

100 Chromosera e Chromoserae

Gloioxanthomyces

Neohygrocybe

— 63 Porpolomopsis

Sl N Tribe Humidicuteae Subfamily Hygrocyboideae
Gliophorus NZ #2

Gliophorus sensu stricto

74|

Humidicutis
Calathella columbina cf.|JAC15880
t | ‘Gliophorus’ chromolimoneus
63 Hygroaster
45 —Li Tribe Hygrocybeae
79 L Hygrocybe
Ei—_Cantharocybe/Rimbachia/Omphalina * Ifit’s a yellow ‘Gliophorus’ then it probably belongs in Gloioxanthomyces
Cuphophyllus Cuphophylloid clade
Hygrophoraceae NZ gen. nov.

Gliophorus luteoglutinousus & G. sulfureus belong here?



Subfamily Hygrociboideae — Tribe Humidicuteae

Cantharellula/Pseudoarmilariella
Ul = e e s Neohygrocybe ingrata|DJLO5TNG2
Neohygrocybe innata|lJAC14556
Neohygrocybe innata|PDD 92352
100 Neohygrocybe ovina| GEDC0877
Neohygrocybe ovina| GWG
Neohygrocybe subovina| CFMR NC 61
Neohygrocybe subovina| WRWV04 752 DEWYV 5366

Chrysomphalina

Haasiella Subfamily Hygrophoroideae
Hygrophorus NZ

Neohygrocybe

Hygrophorus sensu stricto

Sinohygrocybe

Chromosera

Gloioxanthomyces

* Horak described 2 NZ species of Neohygrocybe.

Calathella columbina cf.]JJAC15880

* They are hard to recognise as ‘wax caps’.

L e Trbe Hygrocybeae * Very similar to a number of Tricholomataceae.
SHRANY Al Suphophylodcade * N. innata is close to European N. ingrata
Hygrophoraceae NZ gen. nov. l .
* N. squarrosa no convincing material sequenced
Neohygrocybe innata Neohygrocybe squarrosa
, o * H. lawsonensis of Au—a Neohygrocybe?
100 Porpolomopsis lewelliniae|TJB 10034
PorpolomopSIS 100 Porpolomopsis aff. calyptriformis|DJLOSTNS0

Porpolomopsis calyptriformis| CFMR ENG 3
* Arecent addition to the NZ list
* Described from Australia and it has yet to be demonstrated the NZ taxon is identical

* Sequencing of NZ collections failed — twice

Porpolomopsis ‘lewelliniae’



Subfamily Lichenomphalioidsas
Chrysomphalina

Haasiella

Subfamily Hygrociboideae — Tribe Humidicuteae

91 Gliophorus versicolor cf.JJAC14976
Gliophorus versicolor cf.|JAC14978
Subfaniy Hygephoroidess Gliophorus versicolor cf.|JAC14991
Hygrophorus NZ . 100 Gliophorus laetus|PBM2280
Hygrophorus sensu stricto — Glloph orus N Z # 1 Gliophorus pallidus|PDD 117488
Sinohygrocybe Gliophorus pallidus|JAC14082
= Chromosera Tribe Chromoseras Gliophorus pallidus|JAC14975
Glaiozanthomyces Gliophorus pallidus|JAC16123
eemereeee Gliophorus graminicolor|TJB 10048
: et ) . . . . . o3[ Gliophorus graminicolor|JAC13788
- Closhorss 12 22 - L Gliophorus is very poorly sampled for multiple loci so not much is certain i Gliophorus lilacipes|JAC16296
Gliophorus sensu stricto G”OphOI'LIS lilaci pes|PDD 117482
it o Gliophorus lilacipes|PDD 117832
Calathella columbina cf |[JAC15880
Hygroaster
“ 7 | Hygrocybe S HITEtes
se— Cantharocybe/Rimbachia/Omphalina
_Ecuphopnyllus Cuphophyllold clade
Hygrophoraceae NZ gen. nov.

Gliophorus graminicolor|JAC14977

Gliophorus graminicolor|JAC15039
Gliophorus graminicolor|JAC14986

Gliophorus graminicolor|[JAC15397

Gliophorus NZ #1 corresponds to Gliophorus section Glutinosae and has high
Australasian diversity

This group often has a granular appearance, cheilocystidia and a separable
thread on the gill edge

G. pallidus is a good separate species and not a synonym of G. graminicolor

G. graminicolor is however a diverse species complex with broad colour
variants, not just green.

NS

G. versicolor is another species complex
Gliophorus lilacipes Gliophorus versicolor cf.

G. viscaurantius perhaps does not belong in this group (= Hygrocybe?)



Subfamily Hygrociboideae — Tribe Humidicuteae

Cantharellula/Pseudoarmilariella Sy AT © 3 GIiOphOI’US aff. pSIttacmuleFMR JP 4
Lichenomphalia/Arrhenia/Acantholichen 100 [ Gl 10p horus ostrinus IJAC 14974
Chrysomphalina 100 Gliophorus lilacinoides|PDD 117487
Haasiella Subfamily Hygrophoroideae ’_ Gliophorus lilacinoides|PDD 117837

Hygrophorus NZ

Gliophorus psittacinus|Boertmann 2002/10

100 Gliophorus sp. Howick [JAC13478
_%Gliophorus sp. Howick |[JAC13302
Gliophorus sp. Howick [JAC14961

Gliophorus is very poorly sampled for multiple loci so not much is certain 100 Gliophorus psittacinus|JAC15828
Gliophorus psittacinus|PDD 108427

100 Gliophorus sp. Ngahopua |JAC15907

Gliophorus sp. Ngahopua [JAC16561

5

Gliophorus NZ #2 & SS

Hygrophorus sensu stricto

Sinohygrocybe
Chromosera Tribe Chromoserae
Gloioxanthomyces

Neohygrocybe

Porpolomopsis

Gliophorus NZ #1 Tribe Humi
Gliophorus NZ #2
Gliophorus sensu stricto

39

Subfamily Hygrocyboideae

Humidicutis

Calathella columbina cf.]JJAC15880
Hygroaster

Tribe Hygrocybeae
79 L Hygrocybe oD

sop— Cantharocybe/Rimbachia/Omphalina
_|_— Cuphophyllus Cuphophylloid clade

Hygrophoraceae NZ gen. nov.

e S N\,

Gliophorus psittacinus aff.  Gliophorus sp. ‘Ngahopua’  Gliophorus sp. ‘Howick’
Gliophorus NZ #2 (lilacinoides) is part of Gliophorus section Gliophorus (sensu stricto)

This group lacks cheilocystidia and a separable thread on the gill edge.

*  G. psittacinus aff. is introduced from somewhere — but is not the European version

*  The G. lilacinoides/ostrinus group needs more sampling

* Thereis no sequenced material of G. viridis (that hasn’t come out in the G. graminicolor group)
* The yellow species in Horak’s group are now recognised as Gloioxanthomyces

* The bright red G. subheteromorphus (Chile) belongs in Hygrocybe where it was placed originally
*  G. fumosogriseus is also not a Gliophorus — although I’'m not sure where it belongs. Sequences fail Gliophorus ostrinus Gliophorus lilacinoides




Subfamily Hygrociboideae — Tribe Humidicuteae

Humidicutis auratocephalalJCS071105E
100 Humidicutis| CFMR PR 4047
100 Humidicutis| CFMR BZ 3923
Humidicutis| CFMR PR 6524
Humidicutis luteovirens|JAC12310
Humidicutis marginata| DUKE JM96 33
Humidicutis multicolor|PDD 117483
97 — Humidicutis luteovirens|JAC14963
Humidicutis luteovirens|JAC16208
Humidicutis multicolor c¢fl[JAC10971
Humidicutis mavis|JAC14979
Humidicutis mavis|JAC14948
Humidicutis rosella|PDD 111975
Humidicutis|NC10619
Humidicutis mavis|JAC14993

Cantharellula/Pseudoarmilariella

Subfamily Lichenomphalioideae °
Lichenomphalia/Arrhenia/Acantholichen

Chrysomphalina
*‘go 33 Haasiella Subfamily Hygrophoroideae
90 Hygrophorus NZ
Hygrophorus sensu stricto
Sinohygrocybe
82 GEChromosera Tribe Chromoserae
Gloioxanthomyces

Neohygrocybe

Humidicutis

100

99

Porpolomopsis
Gliophorus NZ #1

Subfamily Hygrocyboideae . .
Gliophorus NZ #2 Humidicutis rosella|JAC13475
. Gliophorus sensu stricto Humidicutis rosella|JAC14980
Humidicutis
Calathella columbina cf.|JAC15880
63 Hygroaster
—| Tribe Hygrocybeae
79 L Hygrocybe ygrocyb
£|—_Cantharocybe/Rimbachia/Omphalina
Cuphophyllus Cuphophylloid clade

Hygrophoraceae NZ gen. nov.

All species are without clamp connections — and most other NZ Hygrophoraceae
have them. Also usually with a splitting cap

H. mavis/rosella form a species complex with white/pink variable colour

H. multicolor/luteovirens form a species complex. More sampling needed

H. multicolor was described from Sri Lanka and will not be the correct name for the
NZ taxon

H. conspicua was described with ‘aborted clamps’ and may not be Humidicutis

Humld/cutls multlcolor cf. Humidicutis luteovirens



82

74|

2|—_Cantharocybe/Rimbachia/OmphaIina

Odd stuft

94_|_— Cantharellula/Pseudoarmilariella

Lichenomphalia/Arrhenia/Acantholichen

Chrysomphalina

Haasiella
Hygrophorus NZ
Hygrophorus sensu stricto
Sinohygrocybe

100 Chromosera

Gloioxanthomyces

Neohygrocybe

63 Porpolomopsis
Gliophorus NZ #1
Gliophorus NZ #2
Gliophorus sensu stricto

Humidicutis

Hygroaster
7 I: Hygrocybe

Cuphophyllus

Hygrophoraceae NZ gen. nov.

Calathella columbina cf.|JAC15880

Tribe Chromoserae

Tribe Humidicuteae

Tribe Hygrocybeae

lathell - Calathella columbiana|AY571028|Colombia
Calathella Calathella columbina cf.|JAC15880|NZ

Subfamily Lichenomphalioideae °

* One of Noah Siegel’s contributions
* An unlikely member of the Hygrophoraceae!

Subfamily Hygrophoroideae e The genus is probably polylphyletic

blemiy Fygrocybedese Calathella columbina cf.

Hygrophoraceae unplaced

100| Hygrophoraceae|JAC16203

'Camarophyllus' sp.|PDD 72853

Cuphophylloid clade

PDD 72853 JAC16203



The Cuphophylloid clade

Cantharellula/Pseudoarmilariella

Lichenomphalia/Arrhenia/Acantholichen

ily Lichenomphalioid:

Chrysomphalina
Haasiella
Hygrophorus NZ
Hygrophorus sensu stricto
Sinohygrocybe
@ Chromosera T
Gloioxanthomyces

Neohygrocybe

Porpolomopsis
Gliophorus NZ #1 T
Gliophorus NZ #2

Gliophorus sensu stricto

Humidicutis

Calathella columbina d

Hygroaster 1
7 I: Hygrocybe

63

2ECantharocybe/Rimbachia/OmphaIina

Cuphophyllus

81

96

100

88 Camarophyllus pratensis var. gracilis|JAC16349
AL Camarophyllus pratensis var. gracilis|PDD 117480
Camarophyllus pratensis var. gracilis|JAC12988
Camarophyllus pratensis var. gracilis|JAC14947

Cuphophyllus pratensis| CFMR SCOT 8
Cuphophyllus aff. pratensis|PBM2752

mHCamarophyIIus impurus|PDD 82820
Camarophyllus impurus Type|PDD 27226

100 Cuphophyl

Camarophyllus impurus|JAC13240
lus adonis|MES 152 CFMR CHIL 1

Hygrocybe cheeliil JAC14994
90, Cuphophyllus griseorufescens|JAC14973

_Igg Cupophyllus griseorufescens Type|PDD 27230
100 Cuphophyllus griseorufescens aff.|JAC15230
100 [Camarophyllus basidiosus|JCS92205B
Camarophyllus canescens|DJL93 081505
100 1 Cuphophyllus sp. Totara Park |PDD 117479

'Cuphophyllus sp. Totara Park |PDD 117485

10!

100 [C hyll tiopall JAC14063
. amarophyllus aurantiopallens|

100

100

100

Cuphophyllus aurantius|CFMR PR 6601
Camarophyllus apricosus|JAC13790

Camarophyllus borealis|PBM2490
Cuphophyllus virgineus|AK 53
Cuphophyllus virgineus|JAC 15002

Hygrophorus salmonipes|JAC9624
Hygrophorus salmonipes|PDD 75515

—— Camarophyllus sp. Pohangina |JAC14945
Cuphophyllus hygrocyboides|GB 0156992

Cuphophyllus sp. Tongariro |[JAC14949
Cuphophyllus sp. Tongariro |[JAC16322

@rophorus carcharias cf.|PDD 81871
Hygrophorus gloriae cf.|JAC14650
Hygrophoraceae sp. 2|NC610519
100 - Cuphophyllus cinerellus|GB 0156961

100
_‘ [C
85 Cuphophyllus lamarum|DAOM867486
100 [Camarophyllus canus|PDD 87889
Camarophyllus canus|PDD 88851

100 [Cuphophyllus flavipes|Hattori JP 6
Cuphophyllus flavipes| TURA199692

uphophyllus esteriae| DAOM867478

Section Cupohyllus

impurus clade

Section Adonidum

canescens clade

unnamed clade

aurantius clade

Section Virginei

Section Fornicati

cinerellus clade

flavipes clade

Irregular trama (regular in most groups)

Most of Horak’s Camarophyllus species
belong here in Cuphophyllus

‘Hygrophorus’ salmonipes is a Cuphophyllus

‘Camarophyllus’ impurus includes
‘Camarophyllus’ patinicolor

We have the Australian ‘Hygrocybe’ cheelii
and the introduced European Cuphophyllus
virgineus

Cupophyllus austropratensis should be the
correct name for C. pratensis var. gracilis

‘Camarophyllus’ muritaiensis not found
recently (= C. austropratensis? Or
Hygrophorius sp. ‘Okuku’?)



The Cuphophylloid clade — Section Virginei

JAC

Camarophyllus borealis|PBM2490
Cuphophyllus virgineus|AK 53

Cuphophyllus virgineus|JAC15002

100 Hygrophorus salmonipes|JAC9624
Hygrophorus salmonipes|PDD 75515
Camarophyllus sp. Pohangina [JAC14945

“Hygrophorus’ salmonipes Cupophyllus sp. ‘Pohangina’

2018/2140
Cuphophy lus virgineus

— aurantius clade

Camarophyllus aurantiopallens|JAC14063
Cuphophyllus aurantius| CFMR PR 6601
Camarophvllus apricosus|JAC13790

Not typical for the genus
Australia interpretation = Hygrocybe

‘Camarophyllus’ apricosus ‘Camarophyllus’ aurantiopallens?



The Cuphophylloid clade — Section Fornicati

100 Cuphophyllus sp. Tongariro [JAC14949

100 Cuphophyllus sp. Tongariro |[JAC16322
97 Hygrophorus carcharias cf.|PDD 81871

Hygrophorus gloriae cf.|JAC14650

a rﬂ#
b 3

-Am..,_

Cuphophyllus sp. ’Tongarlro’ ‘Hygrophorus’ carcharias? ~ ‘Hygrophorus’ gloriae (sensu Horak)

— cinerellus clade — Section Adonidum

00 100 - Cuphophyllus cinerellus|GB 0156961

Cuphophyllus esteriae| DAOM867478 100 i
- Cuphophyllus lamarum|DAOMB867486 ﬂﬁhothIES aﬁor‘llsg\i%?;;ga CFMR CHIL 1
100 Camarophyllus canus|PDD 87889 ygrocypbe chee II|

Camarophyllus canus|PDD 88851

‘Camarophyllus’ canus (cf. H. griseoramosa/watangensis) "Hygr ocybe cheelii = ‘Camar ophyllus” lilacinus,
or ‘Hygrocybe’ reesiae



The Cuphophylloid clade — Section Cuphophyllus

88 - Camarophyllus pratensis var. gracilis| JAC16349
o Camarophyllus pratensis var. gracilis|PDD 117480
Camarophyllus pratensis var. gracilis| JAC12988
Camarophyllus pratensis var. gracilis| JAC14947
Cuphophyllus pratensis| CFMR SCOT 8
Cuphophyllus aff. pratensis|PBM2752

10'0_‘Camarophyllus impurus|PDD 82820
Camarophyllus impurus Type|PDD 27226
Camarophyllus impurus|JAC13240

100

Var. gracilis is rarely gracile!

Description based on 1 collection

‘Camarophyllus’ impurus = ‘Camarophyllus’ patinicolor ‘Camarophyllus’ pratensis var. gracilis = ‘Hygrocybe’ austropratensis

90, Cuphophyllus griseorufescens|JAC14973 - Ca n e S Ce n S C | a d e

Cupophyllus griseorufescens Type|PDD 27230
Cuphophyllus griseorufescens aff.|JJAC15230
Camarophyllus basidiosus|JCS92205B
Camarophyllus canescens|DJL93 081505
Cuphophyllus sp. Totara Park |PDD 117479
Cuphophyllus sp. Totara Park |PDD 117485

% ) A 5

» 3 e § § et
Cuphophyllus sp. ‘Totara Park’ Cupophyllus griseorufescens aff. Cupophyllus griseorufescens



— M
L Hy

not sure what to make of this

Hygrocybe coccinea| Boertmann 2002/8
Hygrocybe inea|PBM 915
Hygrocybe punicea| CFMR SCOT 2
Hygrocybe purpurecfolia |CFMR NC 257
i|JAC16557
]

5013

Hygroc

{ . — ygrocybe sp. Lewis Pass|JAC14445 S b
96 Hygrocybe roseal CFMR PR 6526 u g e n U S
var. 6453
Hygrecybe aff. dtrinovirens|DILOSTNLO

- Sy Hyarocybe aff. prieta |CFMR BZ 3079 H yg ro Cy be

Hygrocybe chloochlora| CFMR BZ 3042

65

Hygrocybe glutinipes var, rubea| CFMR NC 9
Hygrocyte mann 200/9
Hygracybe aff. hypahacmacta |CFMR BZ 1903
inquinans|CFM 372

Cantharellula/Pseudoarmilariella

nomphalioideae °

Lichenomphalia/Arrhenia/Acantholichen

100 Hyqrocybe cf. acutoconica| DILO4NCZ
Chrysomphalina Hygrocyhe kanradil var, konradil|Boertmann 2004/6
. Hygrocybe acutoconica f. jepanica| CFMR 1P 2
Haasiella ubfamily Hygrophoroideae 122] Ser
Hygrophorus NZ
Hygrophorus sensu stricto ] _
Hygracybe nigrescens var. brevispara| SAC D005 CFMA PR 5864
Sinohygrocybe onicalPEM 918
82 Chromosera Tribe Chro
Gloioxanthomyces (S
Neohygrocybe 6 0
helabia 4.

Porpolomopsis

Gliophorus NZ #1 r 03 737

L Hygrocybe melleafusca|CFMR PR 6532
Hygrocybe lepida|Boertmann 20022

fy vhi 5|

Gliophorus
a3

Gliophorus sensu stricto s 6552
™ Hyg harelius|PDD 117481
Humidicutis 85 Hygrocybe miniata|Kovalenks 00 7 209

miniata . longipes|PBM 2749
Hygracybe sp. Lake KanierelJACL4985

95

Tribe Hygrocybeae

100

Hygrocyl
Hygracybe sp. M
Hygrocybe 5|

sop— Cantharocybe/Rimbachia/Omphalina
_|_— Cuphophyllus Cuphophylloid clade

Hygrophoraceae NZ gen. nov.

Subgenus
Pseudohygrocybe

oaurantiacal JA:
-antiaca) ]

14

2007/38

£a|Boertmann 2002/7

H. sp. Omahu’ ... huh? oy . o e

Two subgenera and
numerous sections are
recognised

But ...

The subgeneric
classification remains
phylogenetically dodgy
and the sub-clades
move around in
analyses

Many infrageneric
sections do not have
robust morphological
separators

The group contains the
noticeable/attractive red/yellow
waxcaps (DOPA pigments)

Many NZ species were described
from just 1 or 2 collections and
not sufficiently pinned-down

There are many undescribed
species in NZ



62

70 Hygrocybe coccinea|Boertmann 2002/8

Hygrocybe coccinea|PBM 915

90

100

100

Hygrocybe punicea| CFMR SCOT 2

100 Hygrocybe purpureofolia| CFMR NC 257
_@Hygrocybe keithgeorgeilJAC16557

Hygrocybe keithgeorgei aff.|JAC15013
Hygrocybe|JAC14984
100 |Hygrocybe lilaceolamellata| JAC16264
Hygrocybe lilaceolamellata|l JAC10725
Hygrocybe lilaceolamellata| JAC10482
Hygrocybe lilaceolamellata| JAC14943

5

59

96

Hygrocybe|JAC 14956
92

Hygrocybe sp. Lewis Pass |[JAC14445
o Hygrocybe rosea| CFMR PR 6526

40

ﬂ(— Hygrocybe occidentalis var. occidentalis|PR 6493

91 Hygrocybe aff. citrinovirens|DJLO5TN10

81 Hygrocybe aff. neofirma|CFMR BZ 1926
98 | Hygrocybe chloochlora| CFMR BZ 3042
98 Hygrocybe aff. prieta| CFMR BZ 3079
Hygrocybe chloochlora|SAC PR 9899
o8 T

Hygrocybe chlorophana|Boertm. 2002/9
; Hygrocybe glutinipes var. rubra| CFMR NC 9

99 Hygrocybe|[JAC10166
—|Z Hygrocybe fuliginata| JAC14572
Hygrocybe fuliginata| JAC14641
Hygrocybe aff. hypohaemacta| CFMR BZ 1903
Hygrocybe noninquinans|CFMR PR 6372
Hygrocybe cf. acutoconica|DJLO4NC2
97 s 59 Hygrocybe acutoconica f. japonica| CFMR JP 2
95|~ Hygrocybe konradii var. konradii|Boertmann 2004/6
o7 100 | Hygrocybe striatoluteal JAC13477
Hygrocybe striatolutea| JAC16574
r Hygrocybe conica aff.|PBM 918
o9 100,Hygrocybe singeri|JAC13474
Hygrocybe singeri|JAC16227
Hygrocybe conicalJAC12303
Hygrocybe nigrescens var. brevispora|SSAC 0005
Hygrocybe aff. conica|PBM 918
Hygrocybe astatogala|PDD 72847
100, Hygrocybe astatogala|JAC13729
100 Hygrocybe astatogala|JAC13854
10¢[ Hygrocybe astatogala|PDD 72721
91Hygrocybe astatogala|JAC12005
Hygrocybe astatogala|JAC14967

Section Coccineae

Section Pseudofirmae

Section Chlorophana

fuliginata clade

Section Hygrocybe

verocybe subgenus
ygrocybe

Section Coccinea is traditionally considered part
of Pseudohygrocybe. Here supported at
separate at subgenus level — but barely

The traditional subsections of Coccineae appear
in Pseudohygrocybe



Section Coccineae ?

70 Hygrocybe coccinealBoertmann 2002/8
Hygrocybe coccinea|PBM 915
Hygrocybe punicea|CFMR SCOT 2
Hygrocybe purpureofolia| CFMR NC 257
100 — Hygrocybe keithgeorgeilJAC16557
it Hygrocybe keithgeorgei aff.| JAC15013
Hygrocybe|JAC 14984

100 |Hygrocybe lilaceolamellata| JAC16264
—iHygrocybe lilaceolamellata| JAC10725

90 100

100

581 Hygrocybe lilaceolamellata| JAC 10482
Hygrocybe lilaceolamellata| JAC 14943

H. keithgeorgii

= H. lilaceolamellata auct Au

fuliginata clade

2(— Hygrocybe|JAC10166

100 r Hygrocybe fuliginata| JAC14572
Hygrocybe fuliginata| JAC14641

.‘xmn:mquwmluu

H. fuliginata

H. subheteromorphus
sensu E. Horak (as Gliophorus)

H. lilaceolamellata
non auct Au

Section Pseudofirmae

&

Hygrocybe sp. Lewis Pass |[JAC14445

Hygrocybe rosea| CFMR PR 6526

91

— ‘ﬂ{— Hygrocybe occidentalis var. occidentalis|PR 6493
Hygrocybe aff. citrinovirens|DJLOSTN10

81

Hygrocybe aff. neofirma|CFMR BZ 1926

98 Hygrocybe chloochlora| CFMR BZ 3042
_‘&lj Hygrocybe aff. prieta| CFMR BZ 3079
Hvarocybe chloochloralSAC PR 9899
' Misidentified as

H. subheteromorphus
and H. miniata

H. sp. ‘Lewis Pass’

Hygrocybe cf. acutoconica|DJLO4NC2

69 Hygrocybe acutoconica f. japonica| CFMR JP 2
s EHygrocybe konradii var. konradii|Boertmann 2004/6

100 Hygrocybe striatoluteal JAC13477
Hygrocybe striatoluteal JAC16574

Hygrocybe conica aff.|PBM 918
100, Hygrocybe singeri|JAC13474
Hygrocybe singeri|JAC16227
Hygrocybe conicalJAC12303
Hygrocybe nigrescens var. brevispora|SAC 0005
Hygrocybe aff. conica|PBM 918
Hygrocybe astatogala|PDD 72847
100, Hygrocybe astatogala| JAC13729
Hygrocybe astatogalalJAC13854
Hygrocybe astatogala|PDD 72721
Hygrocybe astatogalalJAC12005
Hygrocybe astatogala|JAC14967

L

H. striatolutea H. singeri

Section Hygrocybe

JAC

H. astatoglala
(greenish)

H. conica

H. astatoglala
(orangey)



100 _——— Hygrocybe|JAC10329 unnamed clade 1

'Hygrocybe|JAC10475
Hygrocybe|JAC 15004
Hygrocybe proceralJAC10509
Hygrocybe proceralJAC10856

51

Hygrocybe cantharellus NOT|K M 127953

Hygrocybe|JAC14970

HygrocybelJAG15016 unnamed clade 2
Hygrocybe sp. Manawatu Gorge [JAC15791

100 —— Hygrocybe|JAC15012

1 Hygrocybe|JAC14971
%Ij Hygrocybe|JAC 14965
Hygrocybe blanda|PDD 117486

100 Hygrocybe reidii| CFMR ENG 15

100 |Hygrocybe sp. Waipoua [JAC14574
Hygrocybe sp. Waipoua |JAC9350
Hygrocybe sp. Waipoua |[JAC14573

100 Hygrocybe|JAC16672 (Sub)section Siccae
100 [:Hygrocybe blanda cf.|JAC10728

100

53 Hygrocybe fuliginata 2|PDD 117840
100 rHygrocybe fuscoaurantiacal JAC 14658
Hygrocybe fuscoaurantiacalJAC 14982

Hygrocybe cerinolutea| JAC10004
100 Hygrocybe|JAC 14966

100 Hygrocybe|OTA70516
00, Hygrocybe julietae 1|PDD 117833
Hygrocybe julietae 1|PDD 117839 unnamed clade 3

Hygrocybe constrictospora|Boertmann 2007/38
Hygrocybe ceracea|Boertmann 2002/7
100, Hygrocybe sp. Totara Reserve [JAC15049
Hygrocybe sp. Totara Reserve [JAC15893
100, Hygrocybe sp.  Murphys Bush |PDD 117474
Hygrocybe sp. Murphys Bush |PDD 117477
iEHygrocybe helobialAK 124

Hygrocybe cantharellus|PBM 2554

100 Hygrocybe sp. Omahuta [JAC14575

o0 Hygrocybe sp. Omahuta [JAC14576
Hygrocybe lepida|Boertmann 2002/2
100 Hygrocybe caespitosa| DMWYV 03 737 (Sub)section Squamulosae
Hygrocybe melleofusca| CFMR PR 6592
100 [ Hygrocybe cantharellus|JAC10039
Hygrocybe cantharellus|JAC16552
Hygrocybe cantharellus|PDD 117481
Hygrocybe sp. as miniata|Kovalenko 00 7 209
Hygrocybe miniata f. longipes|PBM 2749 .
36, Hygrocybe miniatalK M 90208 miniata clade
Hygrocybe substrangulata|lK M 63418
00 — Hygrocybe aurantiomagnifica| FW 129/2012

" Hygrocybe rubroalba|MCVE 28634
Hygrocybe rubrocarnosalJAC14998 |
100 Hygrocybe sp. Okarito [JAC14997
Hygrocybe sp. Okarito [JAC15006
Hygrocybe firma 5|JAC14996
Hygrocybe firma 5|JAC12301
Hygrocybe firma 5|PDD 81812
Hygrocybe firma 5|JAC14983
Hygrocybe firma 5|JAC15008 Section Firmae
Hygrocybe firma 5|PDD 112050
100 Hygrocybe firma 3|JAC10003
Hygrocybe firma 3|JAC15007
Hygrocybe firma|TJB 10047
hoo|Hygrocybe sp. Lake Kaniere [JAC14985 |

Hygrocybe sp. Lake Kaniere [JAC15009
Hygrocybe sp. Lake Kaniere [JAC15011
Hygrocybe sp. Makarora |[JAC14999
Hygrocybe sp. Makarora [PDD 88994
Hygrocybe sp. Makarora [JAC15010
Hygrocybe sp. Makarora |JAC14969
Hygrocybe sp. Makarora |PDD 72535
Hygrocybe sp. Makarora [JAG14972

Hygrocybe subgenus
Pseudohygrocybe

* Many phylogenetic species are not reconciled with existing NZ names
and sampling will no doubt uncover more

e Subsection-level northern hemisphere clades not supported with NZ
taxa included

* Five species in Section Firmae have dimorphic basidia but H.
rubrocarnosa does not

* H.sp. ‘Omahuta’ in the Squamulosae also has dimorphic basidia

* Species in the Siccae-related clades have variably sized basidia, spore
number and spore size (but do not have dimorphic basidia)

* H. blanda and H. procera are names used very broadly in NZ

 The names H. miniata & H. helobia are misapplied in many countries.
They are European species. Nothing so far in NZ in the H. miniata clade

* H.elegans, H. miniceps and H. cavipes belong here somewhere, but
without consistent and convincing sequenced material



unnamed clades 1 & 2

Hygrocybe|JAC15004
100 Hygrocybe proceralJAC10509 JAC
Hygrocybe proceralJAC10856
Hygrocybe cantharellus NOT|K M 127953
Hygrocybe|JAC14970 unnamed clade 2
Hygrocybe|JAC15016
Hygrocybe sp. Manawatu Gorge [JAC15791
Hygrocybe|JAC15012
1 Hygrocybe|JAC14971
Hygrocybe|JAC 14965
Hygrocybe blanda|PDD 117486

100

JAC15004

JAC14971 JAC14965

a—HygrocybeuAmOSZQ unnamed clade 1
Hygrocybe|JAC10475

»

R

H. sp. ‘Manawatu Gorge’

High diversity and similar species — multiple
candidates for Horak’s taxa.

Convincing collections of H. elegans, cavipes and
miniceps are not yet sampled or incorrectly assigned

JAC10329

JAC10475



Subsection Siccae and unnamed clade 3

Hygrocybe reidiil CFMR ENG 15
100 |Hygrocybe sp. Waipoua |JAC14574
Hygrocybe sp. Waipoua |JAC9350
il H . Wai AC1457 . .
ygrocybe sp. Waipoua |JAC14573 (Sub)section Siccae

100 Hygrocybe|JAC16672
100 [: Hygrocybe blanda cf.|JAC10728

53 Hygrocybe fuliginata 2|PDD 117840
100 L— Hygrocybe fuscoaurantiaca| JAC14658
Hygrocybe fuscoaurantiacal JAC14982

100

=
=
z
z
N h
N
=3
S
®
S
-
©
S

I -
H. sp. ‘Waipoua’ JAC16672 - Raoul
Hygrocybe cerinoluteal JAC10004
i 100 — Hygrocybe|JAC14966
100 Hygrocybe|OTA70516 unnamed clade 3

00, Hygrocybe julietae 1|PDD 117833

= Hygrocybe julietae 1|PDD 117839

. Hygrocybe constrictospora|Boertmann 2007/38
r— Hygrocybe ceracea|Boertmann 2002/7

— 100, Hygrocybe sp. Totara Reserve [JAC15049
mdg Hygrocybe sp. Totara Reserve |[JAC15893

100, Hygrocybe sp.  Murphys Bush |PDD 117474
Hygrocybe sp. Murphys Bush |PDD 117477

H. sp. ‘Totara Reserve’

JAC14966

H. cerinolutea



(Sub)section Squamulosae (Sub)section Firmae

o0 Hygrocybe helobial AK 124 &'7 Hygrocybe aurantiomagnificalFW 129/2012
o Hygrocybe cantharellus|PBM 2554 Hygrocybe rubroalba|MCVE |
*Hygmcybe sp. Omahuta |JAC14575 Hygrocybe rubrocarnosalJAC14998 |
100 LvapcybelspgOmaniallI L Gt 55| 100, Hygrocybe sp. Okarito |JAC14997

Hygrocybe lepida|Boertmann 2002/2
100

00
Hygrocybe caespitosa| DMWYV 03 737 1—

Hygrocybe melleofusca| CFMR PR 6592
100 [ Hygrocybe cantharellus|JAC10039
Hygrocybe cantharellus|JAC16552
Hygrocybe cantharellus|PDD 117481 52

Hygrocybe sp. Okarito |[JAC15006

Hygrocybe firma 5|JAC14996

Hygrocybe firma 5|JAC12301

Hygrocybe firma 5|PDD 81812

Hygrocybe firma 5|JAC14983

Hygrocybe firma 5|JAC15008

Hygrocybe firma 5|PDD 112050

100 Hygrocybe firma 3|JAC10003 |

Hygrocybe firma 3|JAC15007

Hygrocybe firma|TJB 10047

100 |Hygrocybe sp. Lake Kaniere [JAC14985 |

100

Hygrocybe sp. Lake Kaniere |[JAC15009
Hygrocybe sp. Lake Kaniere |[JAC15011
Hygrocybe sp. Makarora |[JAC14999
Hygrocybe sp. Makarora |PDD 88994
Hygrocybe sp. Makarora |JAC15010
Hygrocybe sp. Makarora |[JAC14969
Hygrocybe sp. Makarora |PDD 72535
Hygrocybe sp. Makarora |[JAC14972

H. sp. ‘Omahuta’ _ _
\¢ oV H. ‘cantharellus’ NZ is not the same species as
) the Jamaican original but is within the

cantharellus/lepida/turundae clade

* All these species have dimorphic basidia except
H. cantharellus and H. rubrocarnosa

* None of the NZ species in the firmae clade will
be the same as the original H. firma from Sri
Lanka

* H. firma #3 & #5 correspond to Horak’s concept - : S LS :
H. sp. ‘Okarito’ H. firma #5

H. ’cantharllus’ * Section Firmae is said to be tropical — yeh right



Where are we going next?

* One of many diverse NZ groups that needs much more sampling

* Perennial problem of unambiguously linking modern material to old species
concepts, especially when based on 1 or 2 collections

* Multiple candidates for Horak’s species — agreeing both macroscopically and
microscopically but phylogenetically unique

* Lots of new species for (someone) to describe, but probably unrecognised cross-
Tasman species. Very few named Australian sequences for comparison — as usual

* The infra-generic classification of Hygrocybe needs more work at the global level
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