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Introduction

The fungal order Phallales contains the stinkhorns and the archetypal stinkhorn is Phallus impudicus.
The Latin scientific name Phallus impudicus does not need a common name to grasp its unusual
appearance.

Phallus impudicus

CHAMPIGNON DE LA FRANCK

LA MORILLE
(e cham et dua lee b

by Jean Baptiste Francois Pierre Bulliard, Champignons de France, 1757

This is the classic stinkhorn fungus and like most stinkhorns the fruitbody starts as an egg-like
structure in the soil litter layer connected to a buried microscopic network of branched filaments or
hyphae. The egg is filled with jelly from which a shaft or tendrils rapidly emerge when ripe. They are
covered in a dark slime containing spores (gleba) and often said to smell like rotting meat. Most
stinkhorns are fungi you can smell long before you see them. The slime contains the spores of the
fungus and the smell attracts flies and other insects that conveniently carry the spores away to new
locations to spread the fungus. Phallus impudicus is a northern hemisphere species and is boring
compared with many of our spectacular indigenous species in New Zealand.

These notes cover the New Zealand representatives of the Phallales, including some truffle-like
forms. These simple forms are very similar to species in other fungal orders and not easily
distinguished.




In common with many fungal groups modern phylogenetic trees derived from sequence data has
revealed some surprising relationships between groups of fungi. The stinkhorns turn out to be
related to the puffball-like Earthstars (in the order Geastrales), coral-like fungi in genera like Ramaria
(in the order Gomphales), and many truffle-like species in the Hysterangiales.

Phylogenetic trees derived from sequence data can be dated so we can estimate when ancestral
forms arose. The technique is subject to significant uncertainty because of the lack of recognisable
and reliably dated fungal fossils used to calibrate such trees. Estimates of emergence dates for this
group of fungi vary (e.g. Hosaka et al 2008). Despite the general variance the related Gomphales,
Phallales, Geastrales and Hysterangiales (subclass Phallomycetidae) appear to be very old with
evolutionary roots dating back to around 160 mya in the Jurassic era (Sheedy et al, 2016; Varga et al,
2019, He et al 2019). By contrast most of the familiar mushrooms and puffballs evolved on more
recent timescales alongside flowering plants (~120 mya) and the diversification of mammals (66
mya). Certainly, these fungi arose well before the existence of New Zealand as a separate land mass
around 80 mya, and its submergence and re-emergence 23 mya. The global distribution and diversity
of modern forms in the Phallomycetidae results from ancient rafting on continents that slowly
drifted due to plate tectonics (vicariance) and occasional long-distance dispersal events between
separated land masses. The origin of the majority, if not all, modern forms in New Zealand will be a
consequence of dispersal from nearby continents.

The ectomycorrhizal mode of nutrition, where fungi have a symbiotic relationship with plants via the
exchange of nutrients between roots and hyphae, has arisen independently many times in the fungi.
In the subclass Phallomycetidae most truffle-like species in the Hysterangiales are mycorrhizal
whereas true Stinkhorns and Earthstars are saprophytes. However, the basal (older) groups in the
Phallales containing the enigmatic Claustula and Phallobata remain untested for mycorrhizal
nutrition. That is done by examining the fractions of stable isotopes which shift according food
sources and trophic level (https://en.wikipedia.org/wiki/Trophic_level).

The spectacular forms we see today in the stinkhorns are testament to the power of evolutionary
adaptation over staggeringly long timescales. We have little idea what early forms looked like back in
the Jurassic era. Perhaps some were simpler in form than the elaborate common species today, and
indeed some less common simpler forms exist today as truffle-like balls. Some such as Protubera are
very much like stinkhorns that have not progressed beyond the egg-stage, buried in the litter layer,
and decaying to release spores. These truffle-like fungi often have a powerful odour. Sometimes
they are perfumed and sometimes nasty smelling, like the more familiar stinkhorns. Clearly the smell
is intended to attract dispersers and the stinkhorns are well known for attracting flies. The truffle-
like species are differently adapted. In many parts of the world these smelly truffle-like fungi are
now dispersed by mammals, but what is dispersing these fungi here in New Zealand where we do
not have native land mammals (except bats)? That is the subject of ongoing research in Manaaki
Whenua. Perhaps the Moa and other extinct ground dwelling birds played the role of mammals. If
that is correct these fungi might in serious trouble because they can no longer disperse, or perhaps
possums and rats are filling the gap — until we eradicate them.

An overview of the New Zealand families, genera and species within the Phallales
Order Phallales

Family Clathraceae
lleodicytyon cibarium

Anthurus archeri



Asero rubra

Clathrus chrysomycelinus (identity uncertain)

Pseudocolus garciae (identity uncertain)

Pseudocolus fusiformis (presence uncertain)
Family Claustulaceae

Claustula fischeri
Family Lysuraceae

Lysurus cruciatus
Family Phallaceae

Mutinus sp. ‘Golden’

Mutinus ravenelii

Phallus impudicus (presence uncertain)
Family Protophallaceae

Protubera parvispora (Other NZ species belong in the Hysterangiales)
Family Trappeaceae (perhaps Hysterangiales)

Phallobata alba

The family Clathraceae
lleodictyon cibarium

This is the White Basket Fungus, lleodictyon cibarium, with many Maori names like kopurawhetd,
matakupenga, titaewhatitiri, and whareatua.

lleodictyon cibarium

Sunita Singh iNat 1011384 Peter de Lange iNat 3721501




The wrinkled geodesic lattice expands from the egg leaving the ruptured wall of the egg at its base.
The slime with spores covers the inside of the wrinkled arms. The eggs are around 4-5cm in diameter
and the fully expanded fruitbodies reaching 20cm.

This is an iconic New Zealand fungus and was given the western scientific name after collections
made in Akaroa in the 1830s were sent to Europe. The collector was Etienne Raoul
https://en.wikipedia.org/wiki/%C3%89tienne Raoul , the surgeon on the French ship L'Aube. Of
course, Maori were already aware of this fungus and reportedly used the outer part of the enclosed
egg as food. It has over 35 Maori names, suggesting that it was both well-known and named
differently depending on iwi and geographic region. lleodictyon cibarium is present in both New
Zealand and Australia according to sequence data.

The related lleodictyon gracile was originally described from Western Australia and is a smaller
species with thinner arms and no wrinkles. For many years it was suspected that /. gracile, or
another species, is present in sand dunes in New Zealand. The odour of this variant seems to have
less pungency. However, sequence data indicate these sand-dune versions are also lleodictyon
cibarium. It is worth noting a problem with some commonly referenced sequences in the literature
Trierveiler-Perira et al, 2014 contains some mislabelled and perhaps misidentified material. In that
paper the collections OSC 122734 & 0SC107652 of ‘I. cibarium’ are listed for New Zealand. Neither
collection seems to represent the true /. cibarium from New Zealand. One of the specimens is
documented as being collected from Western Australia, not New Zealand (e.g. OSC 107652
https://mycoportal.org/portal/collections/individual/index.php?occid=3874619&clid=0).

The following table contains my interpretation of the relevant collections used in that paper.

Table 1. Proposed re-assignments of sequences in Trierveiler-Perira et al, 2014

Original name Coll ID Verbatim Origin Country Proposed name True Origin
lleodictyon cibarium 0SC 107652 New Zealand lleodictyon gracile Western Australia
lleodictyon cibarium 0SC 122734 New Zealand lleodictyon sp. Australia?
lleodictyon gracile MEL 2024221 Australia lleodictyon sp. Victoria: Australia
lleodictyon gracile MEL 2037639 Australia lleodictyon cibarium Victoria: Australia
lleodictyon gracile MEL 2054561 Australia lleodictyon sp. Victoria: Australia

The Australian name Protubera canescens for a truffle-like species represents the unexpanded
(permanently?) egg stage of one or more of the Australian species of lleodictyon.

Anthurus archeri

Commonly known as the Devil’s Fingers. This species was originally described from Tasmania. The
name Clathrus archeri is used in the literature but the phylogenetic data do not support the inclusion
of this species in the genus Clathrus and the name Anthurus archeri is available. The species is more
closely related to Aseroe rubra than real Clathrus species, and both have spread around the globe on
wood chips. In New Zealand it is found in modified habitats and is probably an introduction from
Australia. It can be confused with Aseroe rubra from which it differs in the much larger stature and
the presence of the gleba along the arms and presence of a distinct throat. Aseroe rubra is smaller
and the gleba restricted to the central area, usually concentrated on a central disk and so without an
obvious throat, at least initially. Both species eventually develop a throat at the centre, and both
possess a variable pseudostipe at maturity, although it is usually more pronounced in Aseroe rubra.
Anthurus archeri generally has thick arms that are not fused at the base, but sometimes fused at the



https://en.wikipedia.org/wiki/%C3%89tienne_Raoul
https://mycoportal.org/portal/collections/individual/index.php?occid=3874619&clid=0

tips before maturity (and then looking clathrate), whereas Aseroe rubra has thinner bifid arms that
are never fused at the tips. However, some of these differences are variable and should not be used
to distinguish them. The distinction is also confused by a variant of Anthurus archeri present in the
Auckland region which has consistently bifid arms but is large and has a gleba spread along the arms.
The phylogenetic data indicate it is indeed marginally different to strict Anthurus archeri but not
enough to consider it a separate species. It is however phylogenetically quite different to true Aseroe
rubra.

This species is clearly introduced to New Zealand from Australia. It is always found in modified
habitats. The first NZ record was from an orchard in South Island in 1915 and subsequent collections
in Otago and Nelson in the 1920s and then Taranaki in the 1930s. Only in the 1960s are their records
from Auckland, and this probably represents and independent introduction of a different
genotype/phenotype (from somewhere). There can be no doubt such a distinctive and large species
would have been recorded if present earlier than these dates. Writing in 1931 Cunningham notes
this species was uncommon in both Australia and New Zealand. On the other hand, Bottomley
writing in 1941 on the stinkhorns of South Africa, states the species was common there. It is quite
possible that neither Australia or New Zealand represent the indigenous range of this species which
has spread within New Zealand and parts of the northern hemisphere.

Anthurus archeri
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Anthurus archeri has eggs to 4cm in diameter and an expanded fruitbody reaching 15 cm.

‘ Anthrus archeri and Aseroe rubra side by side
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‘ The Auckland variant of Anthurus archeri. |
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Aseroe rubra

This is the anemone stinkhorn which as the common name suggests, just sticks produces a few bifid
(split-paired) tentacles. The species was originally described from New South Wales but unlike
Anthurus archeri it is often found deep into native bush and may be indigenous in New Zealand, and
is much more common than Anthurus archeri, at least south of Auckland. The gleba is restricted to
the area central throat and not spread along the arms like Anthurus archeri. The species is always
much smaller than the various forms of Anthurus archeri, ranging 3 -5 cm, and can be rather variable
in colour.

Aseroe rubra

iNat 219150 (c) antje_w, CC BY-NC. iNat 996672
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Clathrus chrysomycelinus

The Golden Basket Fungus was originally described from Brazil and is also known from the
Caribbean, and with recent iNaturalist records from across South and Central America, but perhaps
these are not all the same species. The use of the name in New Zealand is probably incorrect and it is
likely ours is an undescribed and rare endemic species. Our version does not seem to possess the
yellow mycelium attached to the egg stage that gives the fungus its scientific name. A confirmed
distribution confined to Brazil, the Caribbean and New Zealand would also be very strange, as would
an introduction just to New Zealand from Brazil. Typical iNaturalist records of C. chrysomycelinus
from Brazil show broader arms. The New Zealand species reaches around 10cm in diameter and so is
generally smaller than lleodictyon cibarium and has the gleba restricted to the orange junctions on
the lattice. It is known only from two locations in the North Island of New Zealand.

Clathrus chrysomycelinus auct NZ ) Clathrus chrysomycelinus (Brazil)
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Pseudocolus garciae

The genus Pseudocolus is often placed in the family phallaceae but it does not belong there and is
part of the clathraceae family. The name P. fusiformis has been used in the past in a rather broad
sense for what are probably different species in different biogeographic regions. P. fusiformis was




originally described from the island of Réunion in the Indian Ocean. Presumed later synonyms have
included P. javanicus described from Java, P. rothae described from Australia, and P. schellenbergiae
described from the USA (and probably introduced there). In the original sense it is a red species, but
the broad use around the world includes versions that are orange through to white in New Zealand.
The more common New Zealand version is pure white, has different sequences to material labelled
P. fusiformis, and it has recently been referred to P. garciae described from Brazil (like Clathrus
chrysomycelinus). This is a small species, reaching about 4cm high when mature. There are currently
no deposited sequences of P. garciae allowing me to verify that relationship and it would not
surprise me to find the New Zealand species is an undescribed endemic. However, using the name P.
garciae does at least distinguish this as a different, white species and not the same as P. fusiformis.

Pseudocolus garciae
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Pseudocolus fusiformis

In addition to the relatively common white species we do have a reddish/orange version in New
Zealand that must be more closely related to the real P. fusiformis/javanicus. We have no collections
or sequences of this red form in New Zealand. Like P. garciae this is also a small species to 6 cm long.
It can look superficially rather like an immature Anthurus archeri before the fingers have separated,
but that is a very much larger and more robust species.

Pseudocolus fusiformis

(c) Sebastian Doak, CC BY-NC. iNat 38115113




Familiy Claustulaceae

This small family contains the genera Claustula, Gellopellis and a couple of others in need of
verification (in my opinion). In addition, the genera Gellopellis and Claustula may turn out to be
synonyms, with Claustula having priority.

Claustula fischeri

The only species in this genus and is one of the oddest members of the order. Back in 1923 Kathleen
Curtis (later Lady Rigg), a founding member Cawthron Institute
(https://en.wikipedia.org/wiki/Kathleen Curtis), was foraying in the hills around Nelson and came
across an unusual fungus which she recognised as related to stinkhorns. She called the fungus
Claustula fischeri in honour of the Swiss Mycologist Eduard Fisher
(https://en.wikipedia.org/wiki/Eduard Fischer (mycologist) ) and it has become known as Fischer’s

Egg.

Claustula fischeri

© John Steel CC BY. iNat 6594052
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This peculiar fungus forms the usual egg-like fruitbody about 4-5 cm in diameter growing in the
surface litter and has a gelatinous (and lubricating) inner skin. When mature the outer skin ruptures
and an inner egg emerges and sometimes pops-out onto the surrounding soil, lubricated by the jelly.
Initially this inner egg remains attached by a thin cord. The inner egg contains the maturing spores
which are eventually dispersed, but dispersed by what?

This is a very rare fungus and the sole New Zealand survivor of an ancient lineage restricted to
Australasia and South America (a Gondwana distribution). The species has been sporadically
recorded over the decades in the original Nelson locality. The latest sightings have been by Wayne
Hennesy in a protected area near other known locations.

Apart from the Nelson region, in the north-west, the fungus is also known from the Otago region, in
the south-east. Along with many other organisms Claustula fischeri shows this disjunct distribution in
New Zealand for which various hypotheses have been put forward. These include loss of populations
in the middle of South Island due to glaciation. More interesting (and contentious) is the hypothesis
these disjunct North/South populations are a consequence of the 480 km slippage of the alpine fault
over the last 25 million years. Movement of the fault may have slowly rafted populations in opposite
directions during the relatively recent formation of the alps and modern New Zealand.

In the mid-1990s Claustula fischeri was also discovered at several locations in Tasmania. Despite the
increase in known sites the fungus is still considered to be very rare and under threat. Indeed, at
least one location in the Nelson area was potentially threatened by the development of a mountain
bike track, but amicable negotiations re-routed the proposed track.

The threats to Claustula fischeri are recognised and it is listed on the IUCN red-list as Endangered.

Recent increased awareness of these rare and threatened species, especially by the iNaturalist
community of Citizen Scientists, has allowed us to study them in more detail. Molecular sequencing
of recent Australian and New Zealand collections of Claustula fischeri allows us to look in more detail
at the evolutionary relationships. The data indicate the Australian and New Zealand species are
different but closely related, and indeed there are recorded differences in colour and form. If we
have different species in New Zealand and Australia, then the conservation of remaining populations
and understanding their ecology becomes even more critical.

Family Lysuraceae
Lysurus cruciatus

The Lizard’s Claw Stinkhorn was originally described from French Guiana. This is another species with
many synonyms and relatively few gene sequences, and no NZ material has yet been sequenced or
even preserved in the national collection. Consequently, | cannot confirm the New Zealand version is
the same as that reported widely overseas, although our version appears in gardens and is probably
introduced. The New Zealand material is around 10cm long when mature. Lysurus mokusin is
reported from Australia and has a reddish fluted stem. Lysurus gardneri is reported to have narrow
sterile bases to the arms and is not confirmed as present in New Zealand.

‘ Lysurus cruciatus
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The Family Phallaceae
The family contains the traditional stinkhorn genera Phallus and Mutinus. Several species have been
recorded in New Zealand, but | am not convinced the names have been applied correctly.

Mutinus

A common species of Mutinus in New Zealand has been called M. bambusinus or M. borneensis.
These names have both been used incorrectly for what is really an undescribed indigenous species |
am calling Mutinus sp. ‘Golden’. Some other names have also probably been used incorrectly for
other Mutinus species in New Zealand. Mutinus elegans is a bright orange species with a pointed
apex and probably not present. Mutinus caninus has predominantly orange colours and not pointed,
and probably not present. New Zealand records of these last two are probably a reddish coloured
‘dogs stinkhorn’ and are currently best referred to Mutinus ravenelii, originally described from South
Carolina. Unfortunately, there are no reference sequences available for verification.

Mutinus sp. ‘Golden’

This slender species, reaching around 12cm in length, seems to be quite common in New Zealand
and Australia and is also present in New Caledonia. As stated above it has been misidentified under
several inappropriate names and needs describing as a new species.

‘ Mutinus sp. ‘Golden’
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Mutinus ravenelii

This red species, similar in size to M. sp. ‘Golden’, has been recorded a few times in New Zealand.
Sequence-level equivalence with the species originally described from the USA requires
confirmation. It has been misidentified as M. caninus.

‘ Mutinus ravenelii




PDD 100676/ PDD 82735

Phallus

A couple of Phallus names have been used in New Zealand, P. impudicus and P. impudicus var.
togatus. | am not convinced that either name has been correctly. They probably refer to different
introduced Phallus species from the Pacific Islans. Further collections and research are necessary.

Phallus sp.

PDD 71080 as P. impudicus




Family Protophallaceae

The family Protophallaceae is represented by the truffle-like genus Protubera in New Zealand. Three
endemic species have been described in the genus; Protubera hautensis, P. nothofagi and P.
parvispora. Only the last of these three is a true Protubera. Sequence data show the first two
species belong in the order Hysterangiales. P. hautensis represents an undescribed genus near
Phallogaster and P. nothofagi is a Gallacea-related species.

Protubera parvispora

In general, the genus is characterised by a very thick gelatinous outer layer covered in a white skin.
The gelatinous layer has white inclusions running through it (sutures). It can look like the egg stage
of lleodicyton cibarium, and indeed the Australian P. canescens has been shown to be an lleodictyon.
However, in lleodictyon cibarium eggs the white inclusions in the gelatinous layer are dominant, and
a careful peeling of the skin reveals the latent lattice structure. In addition, in P. parvispora the
fruitbodies are convoluted/cerebriform and not smooth eggs, and the surface bruises brown.

Protubera parvispora lleodictyon cibarium eggs for comparison
- 1
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Family Trappeaceae

In New Zealand the family is represented by the genus Phallobata with a single species known only
from New Zealand. The family has been accepted as basal within the Phallales (Hosaka et al, 2006),
but in my analysis it appears within the Hysterangiales and so not included in my final phylogenetic
analysis. Nevertheless, it is treated here pending verification of placement.

Phallobata alba

This is an enigmatic species, growing irregularly to around 6 cm long, is known from just a few
localities around the country. In many ways it has a parallel with Claustula fisheri in its peculiarity
and rarity.

’ Phallobata alba







Phylogenetic Analysis

The analysis was carried out on published sequences in the relevant groups together with new
sequences from New Zealand collections. The multi-gene analysis includes
ITS+LSU+ATP6+SSU+RPB2+Tef. The figure shows an IQ-Tree2 Maximum Likelihood analysis of a
concatenated alignment generated using Muscle.

Family-level outline. Zooming in to the page should expand the following figure legibly
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Claustulaceae

Gelopellis|H4571 _
Claustula fischeri|FBT952 MEL2358287 . . .
Claustlo fenE 2150 IClaustu/a fischeri sensu Australia
Claustula fischeri|FBT2151

Gelopellis macrospora|BAFC30373 i . s
Gelopellis|H4397 I Gelopellis - S. America + Australia
Claustula fischeri|0SC122661

Claustula fischeri|PDD 87965

Claustula fischeri|PDD 107576' Claustula fischeri sensu stricto - New Zealand
Claustula fischeri|PKB2020

Claustulaceae

Clathraceae

— Clathrus|KH JPN0O9 698 TNS
Clathrus delicatus|KH TH09 091 TNS
Clathrus ruber|0SC79910
Calthrus|FBT846 SEAFO17
Clathrus ruber|T 9354
Clathrus columnatus|LTP 39 ICN
Clathrus columnatus|LTP 257 ICN
Abrachium floriforme|UFRN Fungos 1481
Clathrus natalensis|UFRN 2948 Clathrus

Protubera|FLAS F 60616

Protubera|FLAS F 61859

Clathrus ruber|Mushroom Observer 280061
Clathrus ruber|KM28443

Clathrus ruber|KM143411

Clathrus ruber|FBT TLE2037

Clathrus ruber|KM28308

Clathrus delicatus|KSRF 0015

Clathrus chrysomycelinus|PDD 75096
Clathrus chrysomycelinus|PDD 77506 'Clathrus Chrysomyce[inus’
Clathrus chrysomycelinus|PDD 94591
Clathrus chrysomycelinus|PDD 100628
Aseroe rubra|MICH KUO 02071201
Pseudocolus fusiformis|MICH KUO 09231101
Blumenavia rhacodes|LTP 230 ICN
Blumenavia toribiotalpaensis|BPI 870955
Blumenavia crucis hellenicae|ICN 177269 C I th

Blumenavia crucis hellenicae|] SMDB15270 a ra Cea e
Blumenavia crucis hellenicae|ICN 177268 A
Laternea triscapa]0SC122864 B/Umena via
Blumenavia heroica| XAL S.Chacon 5257a

Blumenavia baturitensis|UFRN Fungos 2868
Blumenavia baturitensis|UFRN Fungos 1943

Blumenavia rhacodes|ICN 176968

Blumenavia rhacodes|ICN 177266

Protubera canescens|KM158324
Protubera canescens|MEL2063471

Protubera canescens|KM153882
Ileodictyon sp.|0SC122734
Ileodictyon sp.|MEL2054561
Ileodictyon sp.|MEL2024221
Gelopellis|MEL2063389
Clathrus transvaalensis|MICH KUO 03111401
Clathrus columnatus|PUL F3989 . .
Clathrus columnatus|MICH KUO 08291302 I Linderiella
55 34 Clathrus columnatus|CSU USA OK CLO 4992
73 Anthurus archeri| MICH KUO 11091301
Ileodictyon cibarium|MICH KUO 07041201
Ileodictyon gracile|0SC107652 : H
Protubera canescens|MEL2105035 II/eOdlCtyOn graCIIe

Ileodictyon cibarium|MEL2037639
Tleodictyon cibarium|JAC9905 Ileodictyon

Ileodictyon cibarium|JAC10942 i i i
Ileod:ct;on c:ba:zmllAclslﬂ I/eOdlCtyOn Clbarlum

Ileodictyon cibarium|JAC12495
Tleodictyon cibarium|JAC11084
Aseroe|KH NCO9 027 TNS
Pseudocolus schellenbergiae|231 686
Pseudocolus garciae|JAC14530
Pseudocolus garciae|JAC16577
Pseudocolus fusiformis|ASM 4705
Pseudocolus fusiformis|DSH 96 033 PseUdOCOIUS
| Pseudocolus fusiformis|YU013
l P fusiforr DBR CMUNK0422

100

96

99

74

| 84 Pseudocolus fusiformis| SDBR CMUNK0424
Pseudocolus fusiformis|SDBR CMUNK0423
Aseroe rubra|JAC14379
Aseroe rubra|0SC122632
Aseroe rubra|PDD 94266
Aseroe rubra|PDD 100631 Aseroe rUbra Aseroe
Aseroe rubra|PDD 100226
Aseroe rubra|JAC10915
4 Aseroe rubra|PDD 100630a
Anthurus archeri NOT|GEL5392
[ Anthurus archeri|PDD 100848
Anthurus archeri|PDD 100847
{— Anthurus archeri|PDD 100630b " .
Anthurus archeri|PDD 100846 Anthurus archeri - Auckland variant
Anthurus archeri|16 010
Anthurus archeri|16 008
Anthurus archeri|TUB 019101
Anthurus archeri|16 009S
Anthurus archeri|16 009E
Anthurus archeri|PDD 105302
Anthurus archeri|JAC14185
Anthurus archeri|ID 109932
Anthurus archeri|ID 46421
Anthurus archeri|ID 189978
Anthurus archeri|ID 45775
Anthurus archeri|345
[ Anthurus archeri|347
Anthurus archeri|ID PAN ID 014 » o
Anthurus archeri| JAC14380 Anthurus archeri sensu stricto
Anthurus archeri|Champ 11
Anthurus archeri|C A001
Anthurus archeri|C A007
Anthurus archeri|C A004
Anthurus archeri|C A002
Anthurus archeri|C A003
Anthurus archeri|C A006
r Anthurus archeri|344
Anthurus archeri|ID 45343

95




Protophallaceae
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Protubera parvispora|0SC59689
Protubera beijingensis|ZRL 20171200
Protubera jamaicensis|T28248
Protubera maracuja|Garido2550A
Protubera maracuja|ICN LTP220
Protubera maracuja|ICN LTP284
Protubera|SM10143
Protubera nipponica|0SC122863
Protubera nipponica|KH JPN11 511 TNS
Protubera nipponica|0SC122862
Protubera sabulonensis|T12737
Protubera|IJM98/351
Protubera nipponica|KH JPN10 509 TNS
Protubera borealis| OKM21898

Protubera

Lysuraceae

Lysurus periphragmoides|CSU USA OK CLO 2981
“ Lysurus periphragmoides|CSU USA OK CLO 3219
Lysurus periphragmoides|CSU USA OK CLO 4797
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Lysurus sphaerocephalum|MLHC 442
Lysurus periphragmoides|CSU USA OK CLO 4490
Lysurus periphragmoides|CSU USA OK CLO 3223
Lysurus periphragmoides|CSU USA OK CLO 4497
Protubera clathroidea|BPI
Lysurus mokusin|PDD 74527

100

100

Lysurus mokusin|MB02012
Lysurus mokusin|KH TBG12 053 TNS
Lysurus mokusin|KH TBG12 060 TNS
Lysurus mokusin|MICH KUO 06111301
Lysurus mokusin|CSU USA OK CLO 4998
Lysurus mokusin|PDD 74528
Lysurus mokusin|MICH KUO 03201201
Lysurus periphragmoides|TNS F 20963
Lysurus sphaerocephalum|TNS F 15686
Lysurus periphragmoides|MB02016
Lysurus sphaerocephalum|TNS F 15676
Lysurus sphaerocephalum|TNS F 15681
Lysurus periphragmoides|TKG PH80501 TNS
Lysurus sphaerocephalum|TNS F 12822
Lysurus sphaerocephalum|TNS F 13133
Lysurus sphaerocephalum|TNS F 13132
Lysurus cruciatus|MICH KUO 08031301
Aseroe arachnoidea|TMI 50070
Lysurus cruciatus|MLHC 296
Aseroe arachnoidea|INPA 256537
Aseroe arachnoidea|SK 69 TNS
Lysurus cruciatus|MLHC 238
Lysurus cruciatus|MA Fungi 22359
Lysurus cruciatus|CRULYS 3
Lysurus borealis|0SC39531
Lysurus cruciatus|MICH KUO 05061401
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Protophallaceae

Lysuraceae

Lysurus



Phallaceae

LY2UIUS LI ULIGLUS U NUY UouuaTU
Gastrosporium simplex|KM154640
Mutinus cartilagineus|FBT1102 MEL2362152
Gastrosporium simplex|S F21795

Gastrosporium simplex|
Phallaceae|LAM 0063
Mutinus caninus|ADK2659
Mutinus caninus|ADK2665
r Mutinus bambusinus|MICH KUO 07271302
Mutinus|UFRN2021
Mutinus|UFRN1371
Mutinus|JD782
Mutinus zenkeri|JD782
Mutinus zenkeri|JD781
Mutinus zenkeri|JD837
Mutinus|KHIPN11372
Mutinus caninus|KM81429
Mutinus ravenelii|PDD 100676
Mutinus caninus|RE21118 i
Mutinus bambusinus|KH TBG11 449 Mutlnus
Mutinus caninus|30
Mutinus|INPA 240013
Mutinus|UFRN Fungos 2021
Mutinus elegans|0SC107657
Jansia boninensis|KH JPN10 705 TNS
Mutinus sp. Golden |JAC16550
Mutinus sp. Golden |JAC14529
Jansia|KH NC11 143
Jansia|KH NC11 149
Phallus merulinus|CJL 120214 03 ICN
Phallus|MICH KUO 02251401
Phallus|MICH KUO 03071401
Itajahya rosea|UFRN Fungos 535
Mutinus albotruncatus|UFRN2025
Phallus galericulatus|sporocarpl
Phallus galericulatus|sporocarp2
Phallus rugulosus|MICH KUO 06131101
Phallus|MICH KUO 08301201
Phallus rugulosus|MICH KUO 09110701
Phallus rubicundus|MICH KUO 05071201
Phallus rubicundus|CSU USA OK CLO 3220
Phallus rubicundus|CSU USA OK CLO 4186
Phallus rubicundus|CSU USA OK CLO 4473
— Mutinus bambusinus|MICH KUO 08091201
Blumenavia rhacodes|CSU USA OK s.n.
Phallus impudicus|KH TGB11 1034 TNS
Phallus impudicus|TUB 020314
Phallus impudicus|0SC107655 P h I I
Phallus hadriani|0OSC107658 a a Cea e
Phallus hadriani|KH11092003.1
Phallus cf. hadriani|PUL F18582
Phallus hadriani|CSU USA OK s.n.
Dictyophora indusiata] 0SC36088
Phallus impudicus|FO 46622
Phallus duplicatus|MICH KUO 10091301
Phallus duplicatus|MICH KUO 09111201
Phallus duplicatus|MICH KUO 09301201
84 Phallus aff. rubicundus|MEL2§B2787
Phallus rugulosus|ASI 25007
Phallus rugulosus|ASI 32004
r Pillus atrovolvatus|MEL2382871
L— Bhallus atrovolvatus|MEL23829
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Phallus costatus|MB02040
Phallus calongei|AH31862
Phallus raveneliilMICH KUO 09300509
Phallus ravenelii| CUW s.n.
Phallus ravenelii|CSU USA OK CLO 4480
Gelopellis purpurascens|H292
Phallus muiticolor|MEL1054289 Pha/lus
Itajahya|BAB 5069
Phallus ultraduplicatus|HMAS 253050
Phallus ultraduplicatus|HMAS 253051
Dictyophora rubrovolvata|YZS044
Dictyophora rubrovolvata|YZS018
Dictyophora indusiata|ASI 32013
Dictyophora indusiata|ASI 32001
Dictyophora phalloidea|ASI 32012
Dictyophora indusiata|ASI 32011
—— Dictyophora duplicata| OSC38819
Phallus cf. multicolor|ICN 176976
Phallus indusiatus|ICN 176960
Phallus mer 1sis|HKAS 78343
Phallus serrata| HKAS 78340
Phallus serrata|HKAS 78341

Phallus haitangensis|HKAS 88193
Phallus haitangensis|HKAS 88197
Phallus haitangensis|HKAS 88199
Dictyophora multicolor|MEL1054289
Phallus indusiatus|CBS 486.89
Phallus|HKAS 78339
Dictyophora indusiata|68

Dictyophora indusiata f. lutea|AST 32009
Dictyophora indusiata f. lutea|
Dictyophora indusiata|ZS03
Phallus echinovolvatus|ASI 32002
Phallus multicolor|MEL2382891
Phallus echinovolvatus|ASI 32010
Phallus echinovolvatus|ASI 32014
Phallus echinovolvatus|TNS F 34480
Phallus echinovolvatus|ASI 32008
Phallus echinovolvatus|ASI 32007

41
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