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Fungi Are Important

Life on this planet would not exist as we know it without fungi
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Disappearing Mushrooms:
Another Mass Extinction?

As fungi canish from Europe,

Blendists search for couses—

and possidle effects on forest ecology
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Fungi face the same threats as animals and plants:

« habitat loss

« |oss of symbiotic hosts
« pollution

« over exploitation

« climate change




Fungal Conservation is an interdisciplinary activity — combining
science, communications and engagement, planning, and politics.

Goal is to have the importance of fungi recognized by the public,
conservation community, land managers, and policy makers to
ensure that fungi are included in conservation actions and funding
so that they are conserved.




Determining which species are thriving and which are rare or
declining is crucial for targeting conservation action towards

species in greatest need.

Many funding and conservation organizations use the IUCN Red
List to prioritize action.

The conservation status of the vast majority of fungal species
has not been assessed.

This hinders inclusion of fungi in conservation discussions, access
to funding programs, policy decisions, and conservation action.




Progress is being made
« 2013 IUCN Red List included 3 fungi - 2 lichenized
ascomycetes and one mushroom

 There are now 550 species on the Red List

« Workshops and projects will continue to add to this number
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We know very little about the threat status of African species

« Only 28 African fungi are on the IUCN Global Red List

 None of them are African endemic species

« Most are either very widely distributed species or are known
throughout the Mediterranean region

« Only 8 of the 28 species are listed as threatened - all from North
Africa

« In comparison, there are over 14,000 African plant species on the
list, with over 6,000 of these listed as threatened

\ﬂ%
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What is a Red List Assessment:

An evaluation of the risk of extinction of a species using a
comparable and objective assessment method.

The evaluation estimates the potential change in the species’
population size over time, aiming to infer extinction risk




IUCN Threat Categories
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Figure 1. Structure of the categories.




Reasons to produce fungal Red Lists.

Decision makers need good information on the
conservation status and trends of fungi.

Red Lists communicate the presence and value of
fungi to politicians, decision-makers and other stake-
holders including the public at large.

Red List evaluations identify gaps in our knowledge
of fungal biology and diversity

Red Lists document to conservation agencies that
some fungi are threatened and need attention




Red list assessments by themselves are not
sufficient for setting conservation priorities.




Extinction Risk
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Extinction risk vs.
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CHALLENGES



You need certain minimum information to predict the
probability of a species going extinct

« Geographic distribution of the species
« Population size of the species
 Change in population size over time

« Information on generation time

 Threats (and solutions)




Fungal Diversity Revisited:
2.2 to 3.8 Million Species

DAVID L. HAWKSWORTH: and ROBERT LUCKING?
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ABSTRACT The guestion of how many species of Fungl there
are has cccazoned much speculation, with figures mostly
posited from arcund half a mikon to 10 milllon, and in one
extreme case even a sizable portion of the spectacular number
of 1 trillion. Here we examine new evidence from various
sources to derive an updated estimate of global fungal dwersity.
The rates and patterns in the description of new species from
the 17505 show no sign of approaching an asymgptote and
even accelerated in the 20105 after the advent of molecular
approaches to species delimitation. Species recagnition
studes of (semi-|cryptic species hidden in morpho-species
complexes suggest a weighted average ratio of about an order
of magnitude for the number of species recognzed after and
before such studies. New evidence also comes from
extrapolations of plantfungus ratios, with Information now
being generated from ervironmental sequence studies,
including comparisons of molecular and fielowork data from
the same sites. We further draw attention to undescribed
species awaiting discovery in blodiversity hot spots in the tropics,
Inttie-explored habitats (such as lichen-inhabiting fungil,

and material in coliections awaiting study. We conclude

that the commonly cited estmate of 1.5 milion species is
conservative and that the actual range s properly estimated

at 22 to 5.8 mitkon. With 120,000 currently accepted species,
1t appears that at best just 8X, and in the worst case

scenario just 3%, are named so far. improved estimates

hinge particularly on relable statistical and phylogenetic
approaches to analyze the rapidly increasing amount

of ernironmental sequence data.

BACKGROUND

In 1825, Elias Magnus Fries (1794-1878) predicted that
the fungi would prove to be the largest group in the
vegetable kingdom, analogous to the msects in the ans-
mal kingdom. Notwithstanding that fungi are not actu-
ally part of the plant kingdom, how right he has proved

ASMscience.org/MicrobiolSpectrum

to be as the bicentenary of his prediction approaches. By
the 19605 a few mycologists were speculating that there
mught be as many fungal as plant species, but almost
no attempts to calculate esumates from the available
data were made. As concern over the conservation of
biodiversity in general grew in the subsequent decades,
culmimating m the signing of the Convention on Bio-
logical Diversity i 1992, more precise figures on species
numbers of all kinds of organisms were required. A se-
nes of estimates of the number of fungi settled on figures
ranging from 500,000 to almose 10 mullion species, with
1.5 to perhaps § million receving most support among
mycologses. A recent study even predicts up to a trillion
species of mucroorganisms globally (1); how many of
these are supposed to be fungi is not specified, but if
this estimate holds true and only 1% of these were fung:,
the global estimate of fungal diversity would be a thou-
sand times higher than the current highest estimate of
10 mullion species.

Dafferent extrapolation techniques have been used
to arrive at global fungal speces richness estimates, in-
cluding publication rates of new taxa (2), plant:=fungus
ratios (3, 4} similar to plant:insect ratios first used m
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151,273 recognized, documented species of fungi
Species Fungorum 20 May 2022

Crous et al. 2006 estimated 200,000 or more
fungi from South Africa

Piepenbring et al. 2020 reported 4,843 fungal
species from West Africa
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Specimens from 0.1 ha plot in ChangBai Mountain, China e
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Basidiomes of Afrocantharellus and Cantharellus species showing morphological differences of the
hymenophores: A. Afrocantharellus symoensii (Tibuhwa 1011.2005; UPS). B. A. fistulosus (holotype).
C. A. splendens (DDT 1053.2011; UDSM). D. A. platyphyllus f. cyanescens (Tibuhwa 1063.2007;
UPS). E. Cantharellus congolensis (Tibuhwa 1076.2007; UDSM). F. C. rufopunctatus (Tibuhwa
1010.2004; UDSM). All photos taken in Tanzania by Donatha D. Tibuhwa.
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Tibuhwa, D.D., Savi¢, S., Tibell, L. et al. IMA Fungus 3, 25-38 (2012).
https://doi.org/10.5598/imafungus.2012.03.01.04
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Molecular phylogeny and morphology =
reveal three new species of Cantharellus
within 20 m of one another in western
Wisconsin, USA

Matthew ). Foltz, Kathryn E. Perez! and Thomas ). Volk
 + | Author Affiliations

Abstract

Three new species, Cantharellus phasmatis, Cantharellus flavus and
Cantharellus spectaculus, all previously considered Cantharellus cibarius, are
described in this study. The circumscription of these three species from C
cibarius and other Cantharellus species Is supported by morphological
differences and nuclear DNA sequence data (nLSU, ITS, TEFI). All were found
under Quercus spp. in a small plot in Hixon Forest Park in La Crosse,
Wisconsin, emphasizing the need for further taxonomic study of even common
and conspicuous genera in North America. In addition, a review of the current
state of C. cibarius sensu lato systematics is presented, including a review of
the recent elevation of C. cibarius var. roseocanus to the species rank.
Taxonomic descriptions and photographs are provided for the newly described
species.
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FUNGAL ECOLOGY 4 (2011) 147162

available at www.sciencedirect.com
o™ et . -
*s* ScienceDirect

journal homepage: www.elsevier.com/locate/funeco

Applying IUCN red-listing criteria for assessing and reporting
on the conservation status of fungal species

Anders DAHLBERG*"*, Gregory M. MUELLER®?

*Swedish Species Information Centre, Swedish University of Agricultural Sciences, P.0. Box 7007, S — 750 07 Uppsala, Sweden
®Department of Forest Mycology and Pathology, Swedish University of Agricultural Sciences, P.0. Box 7026, 750 07 Uppsala, Sweden
“Chicago Botanic Garden, Glencoe, IL 60022, USA
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m University, Ev 1L 60208, USA

ARTICLE INFO ABSTRACT

Article history:

Received 21 July 2010

Revision received 9 November 2010
Accepted 12 November 2010
Available online 22 January 2011
Corresponding editor: Anne Pringle

With its strict criteria, required documentation and coverage of all groups of multicellular
organisms, the red-listing system of [UCN is recognized as the most authoritative guide to
the status of biological diversity. The aim of red-listing sensuIUCN is to evaluate the risk of
extinction of a species using a parable, revisable, transparent and objective assess-
ment method. The evaluation estimates the potential change in the species’ population
size over time, aiming to infer extinction risk. Both extremely rare species and more
common ones experiencing ongoing decline may be at risk of extinction. Red-listing is an

Keywords: assessment of conservation status, directing awareness and providing a scientific basis for
Conservation biology management and decision-making, The IUCN criteria were originally designed for global
Fungi assessments. However, they can be, and are, commonly applied at the national or regional
IUCN level. This paper summarizes the basic aspects and usefulness of red-listing in a myco-
Red-listing logical context, and suggests methods for fungal red-listing that are applicable to most
fungal groups, even with limited information on the species being considered. The sug-
gested methods are based on the accumulated experience of national fungal red-listing
throughout the world, coupled with recently published research on fungal diversity,

distributions, and population biology.
@ 2010 Elsevier Ltd and The British Mycological Society. All rights reserved.
Introduction awareness of the importance of biodiversity (Millennium

Biodiversity loss is one of the world's most pressing crises,
and there is growing global concemn about the status of the
biological resources on which so much of human life depends
(Convention of Biological Diversity 2010). Many species are
declining to critical population levels, important habitats are
being destroyed, fragmented and degraded, and ecosystems
are being destabilized due to climate change, pollution, inva-
sive species, land transformation and other human impacts
(Rockstrom et al. 2009). At the same time, there is a growing

Ecosystem Assessment 2005). It is necessary to have status
and trend analyses of species and habitats to prioritize
conservation planning and make appropriate management
decisions. With its strict criteria, scientific base and coverage
of all groups of multicellular organisms, the red-listing system
developed by the IUCN (International Union for Conservation
of Nature) is recognized as the most authoritative guide and
most widespread assessment and classification scheme used
to document the current status of biological diversity, relevant
to allspecies and all regions of the world (Rodrigues et al. 2006;

* Corresponding author. Swedish Species Information Centre, Swedish University of Agricultural Sciences, P.O. Box 7007, S — 750 07
Uppsala, Sweden. Tel.: +46 18 672745/+46 70 3502745, fax: +46 18 673480,

E-mail address: anders.dahlberg@sluse (A. Dahlb

1754-5048/$ — see front matter @ 2010 Elsevier Ltd and 1;he British Mycological Society. All rights reserved.

d0i:10.1016/j.funeco.2010.11.001




IUCN SSC
FUNCC FUNGAL CONSERVATION COMMITTEE

About  Fungal Conservation IUCN-SSC Fungal Specialist Groups  Contact Us

IJUCN-SSC FUNGAL
SPECIALIST GROUPS

1. Chytrid, Zygomycete, Downy Mildew, Slime Mould
2. Cup-Fungus, Truffle and Ally

3. Lichen

4. Mushroom, Bracket and Puffball

5. Rust and Smut

Get in Touch

@é:
IUCN ».SSC Pe°
Species Survival Commission LIST

Our World Class Conservation Partners




Global Biodiversity Information Facility

O 8 https://www.gbif.org/species/5

Get data How-to Tools Community About
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Fungi

source: GBIF Backbone Taxonomy
Kingdom  Fungi : Fungi In English
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Welcome to the Mycology Collections data Portal

The Mycology Collections data Portal (MyCoPortal) is more than just a web site - it is a suite of user-friendly, web-based data access technolcgies to aid taxonomists, field biclogists, ecologists,
educators, and citizen scientists in the study of fungal diversity. The data are derived from a network of universities, botanical gardens, museums, and agencies that provide taxonomic,
environmental, and specimen-based information. Using the Symbiota (http://symbiota.org) system of virtual online floras, these data are directly accessible to dynamically generate geo-referenced
species checklists, distribution maps, and interactive identification keys, all linked with a rich collection of digital imagery documenting fungal diversity of North America.

Fungus of the Day
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What is this fungus?
Click here to test your knowledge

Sogmis 2tl. s
2o data

toll, & Doty Lelioree

HIDE CAPTION
Calvatia sculpta; WTU-F-060028; E. Morse s.n..

Courtesy of: University of Washington
Herbarium.
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-
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Please join the Mycology Collections Portal as collaborators or regular visitors, and send your feedback to mycoportal.contact@gmail.com.

News and Events

® NSF Press Release
(#15-092) - NSF awards fifth
round of grants to enhance
America's biodiversity
collections

¢ NSF Press Release
(#12-082) - US National
Science Foundation awards
support for The Macrofungi
Collection Consortium, a
collaboration of 35 institutions
in 24 states for the purpose of
databasing some 1.4 million
dried scientific specimens of
macrofungi (NSF ADBC
1206197).

¢ December 2013 - 1,545,358
occurrence records supplied
by 31 different data providers
have been integrated into
MyCoPortal.

® NEW - MaCC records are
now part of the Zooniverse
project Notes from Nature.
Please help us by transcribing
specimen labels (link).

® Image provided by New York
Botanical Garden.
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@ The Global Fungal Red List i-:ztv-

N & Spacies of fungi are threatened by habitat loss, loss of symbictic hosts, pallution,
< over exploitation, and climate change, but the vast majority of fungal species have not
" been assessed.

The aim of the global IUCN Red Lst of Threatened Speces™ Is to convey the urgency of conservation
ssues to the public and policy maxers, as well as help the internationa community reduce species
decine and extinction. The IUCN Red Uist is widely recognized as the mos: comprehensve, objective
global approach for evaiuating the conservation status of anmal, fungal and plant species, and it has a
arge impact on the setting of priorities n nature conservation.

How can | contribute?

Nominations are encouraged from anyone who can provide informaticn on fungal species that are likety
to be globally threatened and therefore should be evaluated. You can get started in a few simple steps:

1. Sign Up as a new user
2. Sign In to start contributing with species proposals

v Sign Up! @ \iew species & Guidelines

f Video tutorial - How to add a species proposal
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How 1o add a species proposal for a Global Fungal Red List Assessment by Michaal Krikorev.

Watch in full HD on Vimeo

"o P+SSC
(UCN 7+ SSC

Chytrid, Zygomycete, Downy Mildew
and Slime Mould ¢ st Group

Y Chair
.‘... & Dr Mayra Camino Vilaro
~ ® Download profile

(_:up-fungi, Truffles and Allies Specialist

Chair
& Or David Minter
® Download profile

Co-Chairs

& Dr Christoph
Scheidegger

& Or Oiga Nadyeina
® Downlcad profile

Muehroom. Bracket and Puffball

Specialist Group

Chair
" & Dr Grag Mueler
@ Download profile

Rust and Smut Speca st Group

’._ Chair
& Dr Cvetomir M. Denchev
® Download profile

Support of the The Mohamed bin Zayed Species Conservation
is gratefully acknowledged

Fund

%’

s N
IUCN SSC




Some ideas for getting more African fungal species assessed

« Focus on narrow endemic species

* Focus on species restricted to specific
habitats that are threatened

« Assess at the national level and build to
regional scale




Red Listing is not an end to the process.

The goal is to build upon the results and the enthusiasm and
contributions of the broader conservation community to
significantly move fungal conservation forward.
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