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Fungal Conservation
Note from the Editor
There has been a long delay since publication of the second issue of Fungal Conservation in the
first part of 2012. The journal (or bulletin, or newsletter, the jury is still out!) represents an
important means of communication for members of the International Society of Fungal
Conservation, and a powerful advertisement to those outside. However, it cannot operate
without contributions from yourselves – yes, you who are reading this issue. It is not practical
or reasonable for you to wait for a personal invitation to contribute articles, and it would be
regrettable if your only involvement in the Society was to read the news of others. Please do
find time to send in papers and news items. They may be on any subject relevant to the
conservation of fungi (that’s a pretty wide field) and at almost any level from the erudite to the
(nearly) ridiculous. With your help, the journal will flourish, and the Society in turn will grow
in stature and influence.
Having said that, my sincere thanks to the authors who have contributed articles to this issue of
Fungal Conservation. As before, there is an interesting and eclectic mix of papers. Two of them
come from nations that are currently in some state of political turmoil; they show what can be
done in adverse circumstances and are appreciated all the more.

News items
THIRD INTERNATIONAL
CONSERVATION

CONGRESS

ON

FUNGAL

Gökova Bay, Muğla, Turkey, 11-15 November 2013
Registration for the Congress is now open: visit the Congress website at:
http://www.fungal-conservation.org/icfc3/index.htm.
The following is a message of invitation from the President of the ISFC:
Dear Friends and Colleagues,
On behalf of the Organizing Committee, it is an honour to invite you to the Third International
Congress on Fungal Conservation. This is the only meeting explicitly and exclusively devoted
to protecting fungi worldwide. That makes it very important. This year's Congress will be the
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first held outside western Europe. I am most grateful to our Turkish hosts for enabling us to
bring the event to a new part of the world.
Fungi are different from animals and plants. They form their own megadiverse biological
kingdom and occur in all the world's major ecosystems, where their role is enormous. Plants
produce and animals consume, but fungi are the great recyclers. Without them life as we know
it could not be sustained on this planet. Fungi, like animals and plants, are threatened by
climate change, habitat loss, persecution and pollution. They need protection and, to be
effective, that protection should be integral to conservation plans, not just an afterthought. At
present, that is rarely the case.
A recent survey we made showed that huge sectors of the conservation movement overlook
fungi, often to a shocking level. Most countries are in the Rio Convention. This requires
governments to submit reports and plans describing their activities to protect nature. We
evaluated documents from over 100 countries. A quarter failed to mention fungi at all. In more
than half fungi were not clearly distinguished from plants. The rest were seriously inadequate
in treatment of fungi. Every government reviewed failed to provide even the most basic
resources needed for protecting fungi.
Our Congress aims to address this very serious problem. Fungi are important, endangered and
in need of protection. We must deliver that message to conservationists everywhere. So this
invitation is not just to people working with fungi. If you are involved in conservation within a
government ministry, or an NGO, botanic garden, natural history museum or zoo, this
Congress is for you. If your organization is one of the very few addressing fungal conservation
properly, we need your help to spread our important message. If it isn't, this meeting is an
unparalleled chance to meet experts and start to put right a serious deficiency in your policies.
Either way, you ought to be present.
Fungi are a huge and critically important group of organisms. Their protection should be at the
heart of conservation, not its periphery. By participating in this Congress you can help to make
the wave of change which will bring this about. I look forward to meeting you at the icebreaker party.
David Minter
President
International Society for Fungal Conservation

Royal fungi
There is a long tradition of naming species in honour of patrons of research, or in recognition
of the qualities of a particular individual, whether or not they have a direct connection with the
subject.
Two royal families have been paid homage in this way in 2013. In April, Penicillium
vanoranjei and four other species were named in honour of the Dutch royal family on the
occasion of the coronation of Willem-Alexander Claus George Ferdinand, ‘Zijne Koninklijke
Hoogheid de Prins van Oranje’ [His Royal Highness the Prince of Orange].
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Penicillium vanoranjei. Image reproduced from Visagie et al.,
Persoonia 31: 42-62 (2013).
http://www.persoonia.org/Issue/31/02.pdf.

Gliophorus reginae. Image repreproduced from Ainsworth
et al., Mycokeys 7: 45-62 (2013).

In September 2013, a waxcap fungus with a purple cap collected from various sites in England
and Wales has been described and named as Gliophorus reginae, in recognition of the Diamond
Jubilee of Her Majesty Queen Elizabeth II, Head of State of the UK and 15 other
commonwealth countries.

Hidden costs of the Ash Dieback epidemic in Europe
It’s no just ash trees that are under threat from Hymenocyphus pseudoalbidus, the causal organism
of the Chalara Ash Dieback disease, which has devastated populations of the European Ash
tree Fraxinus excelsior in Eastern Europe and has now spread as far as Ireland. Biologists from
the Royal Botanic Garden, Edinburgh have highlighted the fact that many other organisms
that are dependent on ash are also threatened by spread of the disease. See this link to a
newspaper article from The Herald:
http://www.heraldscotland.com/news/home-news/hidden-world-of-ash-lichen-underthreat.19740341
The British Lichen Society has provided further information on lichens vulnerable to decline of
ash populations. See the following link:
http://www.thebls.org.uk/about-lichens/habitats-conservation/ash-chalara-dieback-andlichens.
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Caps off to the RSPB

The Royal Society for the Protection of Birds (RSPB), the largest UK charity supporting bird
conservation, has also recognized that fungi may be threatened by the ash dieback epidemic. A
slide show has been produced emphasizing the beauty of fungi, which can be viewed via the
BBC Nature website at http://www.bbc.co.uk/nature/20511235.

Lichen Conservation in California
The California Lichen Society is collaborating with the California Native Plant Society to
include lichens on a register of Rare and Endangered Organisms, initially nine species that
have been assessed as in need of conservation measures. For more information, see
http://californialichens.org/2013/the-california-lichen-society-partners-with-the-californianative-plant-society-to-promote-rare-lichen-conservation/.

6

Fungal Conservation issue 3: September 2013

Articles
The role of a local fungus recording network in
conserving an internationally threatened species,
Cryptomyces maximus (Willow Blister)
David Harries1
Jane Hodges2
Trevor Theobald3
1.

2.
3.

Coordinator, Pembrokeshire Fungus Recording Network, Pembrokeshire, UK.
Corresponding author email: djh.somerton@gmail.com
Ecologist, Pembrokeshire Coast National Park Authority, Pembrokeshire, UK.
Ecologist, Pembrokeshire County Council, Pembrokeshire, UK.

Introduction and Background
The Pembrokeshire Fungus Recording Network (PFRN) operates throughout the County of
Pembrokeshire in west-Wales: a region with an essentially maritime climate, characterised by
weather that is often wet, windy and mild.
The network was established in 2005 by a group of enthusiasts in order to develop and
implement a local fungus recording programme, and offer advice on the management of sites,
for the benefit of fungal conservation.
In 2008 the network coordinator was contacted by Dr. David Minter with a request for
a specimen of Cryptomyces maximus (Willow Blister) from a known site in Pembrokeshire. The
specimen was needed for molecular studies into Rhytismatales, an order of mostly plantassociated ascomycetes, being carried out by Dr. Henrik Lantz in Sweden (Lantz et al. 2011).
C. maximus has been known for about 200 years, has never been common, and now
appears to be exceptionally rare. The first Pembrokeshire record was in May 1987 when
members of the British Mycological Society discovered the fungus at Dowrog Common.
During this visit, the species was identified by the then BMS foray secretary, Dr. David Minter,
a specialist in this group of fungi (Minter 1988).

Dowrog Common
Dowrog Common is an extensive tract of wet and dry heath with pools and fen covering an
area of 101 hectares and situated in the Pembrokeshire Coast National Park.
The site is common land owned by the National Trust (NT) and leased to the Wildlife Trust
for South & West Wales (WTSWW) who manage it as a nature reserve. The NT and
WTSWW are both Non Governmental Organisations.
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Figure 1: Recording C. maximus, Dowrog Common, Pembrokeshire.

Description
Cryptomyces maximus is found growing on dead or dying willow twigs. It appears as a black
fruit-body growing through the bark, usually with a conspicuous orange-yellow border.
Stromata on heavily infected twigs may extend for 100 mm. or more and are usually restricted
to one side of the substrate. Ellis & Ellis (1985) describe the ascospores as yellowish, 30-37 x
13-17 μm. with a gelatinous coat.
Dispersal is by wind-borne spores, possibly infecting trees which have already been damaged,
for example by ponies (Minter, D. W., Cannon, P. F., 2001). Affected parts of the willow
become disfigured and die, but the fungus appears not to be a significant threat to overall
populations of willow in any stand.
In Pembrokeshire, C. maximus has mostly been found on Salix atrocinerea (Grey Sallow) which
is widespread in the county. A search of the literature, e.g. Masse (1910), indicates the fungus
can become established on a range of different Salix species. In favourable seasons the stromata
are observed early in the year, typically February to May, though signs of damage to twigs and
branches may be visible at any time.
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Figure 2: Stromata on twig (bar = 20 mm.)

Figure 3: Ascospores (bar = 50 μm.)

Conservation status
In recent years, C. maximus has been reported from just two areas in Europe: northern Sweden
in 2009, and Pembrokeshire in 1987, with its continuing presence confirmed at the latter site
from 2008 to 2013.
A provisional assessment by the International Union for the Conservation of Nature
categorised the species as Critically Endangered Worldwide (Anon./IUCN 2011). This
assessment was subsequently reinforced by the inclusion of C. maximus on a list of the 100 most
threatened species worldwide (Baillie & Butcher, 2012)
The Fungal Records Database for Britain and Ireland shows just five UK records in
the 20th century prior to the Dowrog discovery: 1910 (England), 1925 and 1957 (Scotland),
1964 (Northern Ireland) and 1966 (England).
Willow Blister is classed as Vulnerable in the preliminary UK Red Data List
assessment (Evans et al. 2006) and has been incorporated into the Pembrokeshire Local
Biodiversity Action Plan.

PFRN role in conserving C. maximus in Pembrokeshire
(a) Monitoring and surveillance
A programme of regular recording of C. maximus has been carried out by members of the
network since 2008. The programme aims to establish and document the status of the species at
known sites, and to identify populations at previously unrecorded sites. By spring 2013, C.
maximus had been found at 7 sites - all in the north-west of the County.
Since 2010, records of unsuccessful searches from sites which appear to contain suitable habitat
have also been noted. It is anticipated that this will minimise potential under-recording and
provide information which may contribute to our understanding of the apparently restricted
range of this species.
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Figure 4: Pembrokeshire distribution. Red dots indicate recent records, black dots represent
sites inspected but no C. maximus observed.
(b)

Conservation advice

In addition to collecting data to determine the distribution of C. maximus in the county we
advise landowners and site managers of its presence, and provide such advice as we are able, to
contribute to the safeguarding of the habitat and conservation of the species.
However, the provision of appropriate conservation advice presents interesting
challenges: we know little about its ecology and the factors that influence its establishment and
continuing presence at any particular site.
In Pembrokeshire, the species appears to be confined to Salix spp. a genus which is
widespread in the UK. The inevitable question is: why does C. maximus now appear to have
such a limited distribution?
Questions that need to be answered
Land management: how does the management of Salix scrub or hedgerow affect the ability of
the species to spread, for example, how relevant is physical damage to branches and twigs as a
precursor to infection?
Air quality: is this species affected by changes in air quality, for example industrial emission of
acid gases or agricultural releases of ammonia?
Coastal effects/climate: the Pembrokeshire stronghold for this species is a coastal area with
weather systems predominantly from the west - how significant is this?
Conditions for reproduction: what factors affect the production of ascospores and their
subsequent release, dispersal and germination?
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Conclusion
Considerable progress has been made in extending our knowledge of the distribution of this
species in the county. The information has been well received by the relevant landowners and
managers who in turn have extended invitations to the PFRN to visit additional sites which
appear to have suitable habitat. Several organisations have issued press releases celebrating the
presence of this "Critically Endangered Worldwide" species. The subsequent publicity has done
much to raise the profile of fungal conservation with the general public and at the same time
has helped reinforce the value of our recording network's contribution.
For the future, we recognise that the extent and quality of advice we can offer land
owners and managers is limited by our understanding of the ecology of this species and its
conservation requirements. We hope and anticipate that our field recording efforts will be
supplemented by academic research, no doubt involving molecular biology techniques, to help
secure a positive future for this remarkable fungus.
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The Arab Society for Fungal Conservation in
Egypt
Ahmed M. Abdel-Azeem and Fatma M. Salem
Botany and Microbiology department, Faculty of Science, University of Suez Canal, Ismailia
41522, Egypt. Email Zemo3000@yahoo.com
Documentation and conservation of the Egyptian fungi as one of the ecosystem components
may be dated back to 4500 B.C., when ancient Egyptians produced a number of hieroglyphic
reliefs of plants (many of which are psychedelic) on walls and within texts throughout Egypt
(Abdel-Azeem 2010). For Egypt, only very few comprehensive assessment of local fungi have
been published (e.g. El-Abyad and Abu-Taleb 1993; El-Abyad 1997; Abdel-Azeem, 2010).
Abdel-Azeem has traced the history of scientific work with fungi in Egypt from its earliest
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beginnings, almost 200 years ago, through to the present day and published a full review of the
history of mycology in Egypt, together with updated assessment of 2281 species of fungi for the
country, and an expectation of future perspectives for mycology in Egypt.
Fungi have been described as “the orphans of Rio” (Minter, 2010), a reflection of how
ineffective the Convention on Biological Diversity (Rio de Janeiro, 1992) has been in
protecting them. Egyptian Fungi and fungal conservation still overlooked in Egypt. The
challenges involved in addressing fungal conservation in Egypt are therefore, predictably,
daunting. Up to now, in Egypt, the issue of fungal conservation has been almost totally
overlooked. Egyptian Ministry of environment still considered fungi as plants
(http://www.eeaa.gov.eg/English/main/protect_bio.asp) even after more than 40 years of
emerging of the Fifth Kingdom system by Whittaker.
At the end of 2010 a group of Egyptian scientists and volunteers launched a series of
activities to shed the light on fungi and fungal conservation. A workshop "Mycotoxins the
Problem and Solution" was organized by the Faculty of Veterinary Medicine, Suez Canal
University, Egypt. The workshop concentrated on the diversity of mycotoxin producing taxa in
Egypt and why we need to conserve fungi. Fungi in the 21st century was the second workshop,
organized by Botany Department, Faculty of Science, at the same university. The major
objects of the aforementioned workshops were to raise the national awareness on Biodiversity
and Conservation of Fungi.

The activities of the Biodiversity and conservation team extended to other Egyptian
universities and institutes. At Botany Department, Faculty of Science, Mansoura University
(Damietta branch) our team held a training workshop on Biodiversity and Conservation of
macrofungi. This workshop included the following important important topics: Recent
Taxonomies of Fungi and how Many Species in Egypt?, Biodiversity of Macrofungi in Egypt,
Encyclopedia of Life and Applying IUCN red-listing criteria for assessing and reporting on the
conservation status of fungal species.
"Biodiversity and Conservation of fungi: Pathogenic fungi – A Case Study" was
another workshop organized by the Faculty of Science in cooperation with Faculty of
Veterinary Medicine, Suez Canal University, which comprised several talks, practical sessions
and discussions on methods for studying fungal conservation and why we should conserve
pathogenic fungi. 60 students (undergraduate and postgraduate) from five universities and
research institutes participated in this workshop.
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Two lectures were given to the conservationists of Egyptian Museum and World Wide
Archeology association namely: "Biodiversity of fungi deteriorated Egyptian heritage" and
"Understanding and control of deterioration processes in ancient and historic monuments".

Conservation and sustainability of Egyptian Fungi- A Case Study is presented by Abdel-Azeem
in the University of Athens during the activities of Horizon 2020 project (http://web-archivenet.com/net/h/h2020.net/2013-04-09_1851195/).
Truffles, undoubtedly, are
of commercial importance
in many parts of the world
especially in North Africa
(Trappe 1971), South
Africa (Ackerman et al.
1975) and in the Arabian
Peninsula (Awameh & AlSheikh 1979). Updated
studies on the Egyptian
truffles and their threats
were carried out by our
team which collected
samples from Sidi Barrani
area in the North West
coast of Egypt.
Fungal conservation and
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bioprospecting of fungi for production of biofuel is another lecture presented during the
activities of J-ERA Center Networking in Renewable Energy and Energy Efficiency in Jordan
by Abdel-Azeem in 2013.

In 2013 and at the Botany and Microbiology department, the first society for fungal
conservation in the Arab world was established as a private, voluntary, non-governmental
organization by the decree no. 699/2013 by the Ministry of Insurance and Social Affair. For
more details you can contact Dr. Ahmed M. Abdel-Azeem (zemo3000@yahoo.com), the
chairman of the society.
The society was established
in 2013 and it now has more
than 66 members in over 9
different countries. The
Society
promotes
conservation of fungi in
Arab countries through
activities,
workshops,
awards,
campaigns,
meetings and publications.
Under auspices of Arab
Society
of
Fungal
Conservation and Desert
Research
Centre,
Sinai
Research Station (El-Sheikh
Zowaid), the third workshop
on Biodiversity of Mycorrhizae - Secret Underground Agents had held and aimed to introduce
scientists, students and farmers to the current thoughts about mycorrhizae and their importance
in plant ecology.
Activities of Arab Society for Fungal Conservation need international support, more
advertising and shedding light on its targets to protect fungi in the Arab world.
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Conservation status of New Zealand lichens
Dan Blanchon
Department of Natural Sciences, Unitec Institute of Technology, Auckland, New Zealand.
Email: dblanchon@unitec.ac.nz
Introduction
The first listing of the conservation status of lichens indigenous to the New Zealand Botanical
Region was recently published (de Lange et al. 2012). The New Zealand Department of
Conservation sponsored the threat listing, and as such the lichen panel of P. J. de Lange, D. J.
Galloway, A. Knight and D. J. Blanchon were required to use the New Zealand Threat
Classification System (Townsend et al. 2008). This system is similar to the IUCN Threat
Ranking System (IUCN 2001) but specifically addresses issues of insular rarity and narrow
range endemism found in New Zealand (de Lange et al. 2012). The panel met in November
2009 to undertake the initial assessment, and several drafts were reviewed subsequently. The
final lichen conservation assessment (de Lange et al. 2012) assessed 1799 taxa; 1706 listed in
the second edition of the Flora of New Zealand Lichens (Galloway 2007) and a further 93 taxa
accepted for the New Zealand lichen flora subsequently. Most lichen taxa in New Zealand are
also found elsewhere in the world, but 375 species are considered to be endemic. The list
includes fungi found growing on lichens (lichenicolous fungi). Only a few genera are well
served by detailed monographs covering the distribution and habitat preferences of species
found in New Zealand. Examples include Pseudocyphellaria (Galloway 1988), Leptogium
(Galloway 1999), Sticta (Galloway 1997) and Ramalina (Blanchon et al. 1996; Bannister et al.
2004).
Results and Discussion
Of the 1799 taxa assessed, a relatively small number (188) of New Zealand lichens are
considered to be in the super categories of ‘Threatened’ or ‘At Risk’, and none are considered
to be extinct (Table 1). Of these, four species (Cladia muelleri, Lecania rabenhorstii, Menegazzia
inactiva and Ramalina pollinaria) are considered to be ‘Nationally Critical’. Interestingly, one of
these, Ramalina pollinaria (Fig 1.), found in only two sites in New Zealand, is regarded as
common in Europe. Four species were listed as ‘Nationally Endangered’, and two of these,
Austropeltum glareosum and Pycnothelia caliginosa are threatened by opencast mining of their
habitats. Another species, Buellia epigaea, is a soil-dwelling species known in New Zealand
from a single inland site where it is threatened by the spread of introduced grasses. The last
species in this category, Ramalina pacifica (Fig. 2), is disappearing from northern New Zealand
mangrove forests, but the reasons for this are not known. Three lichen species (Acarospora
murorum, Icmadophila splachnirima and Siphula coriacea) have all suffered population declines
due to habitat loss, and were accordingly listed as ‘Nationally Vulnerable’. Of the four species
listed as ‘Declining’ (Catapyrenium psoromoides, Teloschistes flavicans, Xanthoparmelia semiviridis
and X. sorediata), three are threatened by habitat loss, particularly due to expansion of
agriculture and horticulture into eastern areas of the South Island of New Zealand. Teloschistes
flavicans, a conspicuous orange lichen of northern New Zealand, has disappeared from some
mainland sites, but seems relatively common on some offshore islands (Fig. 3). A further 173
taxa were considered to be ‘Natural Uncommon’, which usually refers to taxa found on
specific substrates or within habitats which occur infrequently, or those taxa that are naturally
in small and/or widely scattered populations. Examples include Ramalina canariensis (Fig. 4), a
species only occasionally collected in New Zealand and Crocodia poculifera (Fig. 5), an
uncommon species sometimes found in coastal forest in northern New Zealand.
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The largest category in the threat listing of New Zealand lichens is ‘Data Deficient’, with 975
taxa out of the total 1799 taxa assessed. This reflects the problem that while we may know of
the existence of a particular lichen species in New Zealand, we may know next to nothing
about its distribution, ecology and abundance. Some of the species in this category have only
been collected once, often decades ago. The New Zealand Department of Conservation has
made a small amount of funding available in 2012 and 2013 to begin the large task of
researching these poorly known species, and moving them into one of the other categories.
The remainder (636) of New Zealand lichen taxa are considered to be ‘Not Threatened’.
Interestingly, some of these are listed as threatened in other parts of the world. Conversely, as
noted above, species such as Ramalina pollinaria, ‘Nationally Critical’ in New Zealand, is
relatively common elsewhere in the world.
The main threat to New Zealand lichens is not air pollution as in much of the world, but
habitat loss. The major causes of habitat loss have been conversion of forest or grassland for
dairy farming or vineyards and drainage of wetlands for farming. Opencast coal mining is also
a threat to a number of endemic lichen species, particularly in the South Island.
The focus for lichen conservation in New Zealand needs to focus on four main areas:
• Immediate research on lichens in the ‘Data Deficient’ category. Some of these species
are likely to be found to be ‘Naturally Uncommon’ or ‘Not Threatened’, but some,
particularly those whose habitat is threatened by human activity are likely to be
threatened.
• Continue research clarifying what species are present in New Zealand. Galloway
(2007) estimated that the Flora had captured c. 85% of New Zealand’s lichen diversity.
• Species listed as ‘Threatened’ or ‘At Risk’ should be monitored over time. Surveys of
population trends and any threats need to be carried out, and we need to improve our
knowledge of the distribution and ecology of these species.
• If lichens have disappeared from any sites we need to investigate translocation
methods. Some work on such methods has been done overseas (e.g. Scheidegger
1995).

Table 1. Conservation status of New Zealand lichens (de Lange et al. 2012).
Category
Total
Extinct
Nationally Critical
Nationally Endangered
Nationally Vulnerable
Declining
Naturally Uncommon
Data Deficient
Not Threatened
Endemic

Number of taxa
1,799
0
4
4
3
4
173
975
636
375
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Figures

Figure 1. Ramalina pollinaria, Otago, New Zealand. Image: A. Knight.

Figure 2. Ramalina pacifica, Kaipara Harbour, New Zealand. Image: D. Blanchon.
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Figure 3. Teloschistes flavicans, Kaikoura Island, New Zealand. Image. D. Blanchon.

Figure 4. Ramalina canariensis, Miranda, New Zealand. Image: D. Blanchon.
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Figure 5. Crocodia poculifera, Kaikoura Island, New Zealand. Image: D. Blanchon.
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UK FUNGUS DAY: 13 October 2013
Where? The events will take place at main venues across the UK including the UK’s Botanic
Gardens, Museums, local parks and nature sites. Details can be found at:
http://www.ukfungusday.co.uk/ .
What will it involve? A host of public engagement activities involving science and the arts will
run concurrently across the UK to introduce the general public to the wonders of the Fungal
Kingdom.
Why should we do it? In Britain, fungi seem to have a bad reputation, usually being
thought of as ‘those organisms that poison us if we eat them, rot our food and homes, cause
diseases of our plants and even have the audacity to grow on us (like Athlete’s foot and the
irritating thrush)’. In fact, few fungi cause a nuisance, yet without fungi humans could not and
would not exist. We therefore need to emphasise how crucially important fungi are to life on
this planet.
Why are fungi important? Without fungi there would be no fertile soil, no plant life, no
herbivores, no carnivores and no humans. Every plant in our gardens, every crop plant in our
fields and every tree in our woodlands and forests has a fungus associated with it. Fungi began
their partnership with plants over 600 million years ago, with interactions between early land
plants and fungi enabling plant colonization of Earth. Nowadays, over 90% of terrestrial plants
obtain their nutrients and water from soil through symbiotic fungi associated with their roots.
These same fungi offer protection from pathogens and allow plants to colonize polluted sites.
Furthermore, fungi are the main garbage disposal agents of the natural world, breaking down
dead plants and animals and releasing accessible nutrients which are utilised by other
organisms for growth.
There are a tremendous variety of fungi in nature, many of them microscopic but some
produce the well known macro fruit bodies termed mushrooms and toadstools. Certain fungi
are highly nutritious and are a major food for many soil animals and small mammals in nature.
Cultivated mushrooms are the most valuable horticultural crop sold in the UK. They are also
hugely important in human food production, including yeast (yes, it’s a fungus) in bread, beer,
wine and Marmite; soy sauce; some meat substitutes, such as Quorn; it is fungi that develop
the fragrance and flavour of ‘blue cheese’, as well as the texture of Camembert; and most
cheese production these days uses a fungal enzyme, instead of rennet, to coagulate the curds.
Less obvious is that chocolate would not taste the same without fungi, which break
down the outer coating of the cocoa bean to impart the characteristic flavour; they also make
the acidity regulator citric acid used in soft drinks and pharmaceuticals. Almost unrecognised
are the anaerobic chytrid fungi that enable herbivorous animals to thrive on the plants they eat;
without fungi - no meat, no milk, no wool, no leather.
Everyone knows about the antibiotic penicillin, but perhaps not that it is produced by
a fungus. Fungi produce many other ‘wonder drugs’, including other antibiotics, the statins
that control cholesterol (the most widely used pharmaceuticals in the developed world), and
cyclosporine, which prevents transplant tissue rejection. Fungi also contribute to the
production of steroid contraceptives and anti-inflamatories, some industrial chemicals, and
bioethanol – an alternative to fossil fuels.
What will we do on the day? There will be a range of public engagement activities focussing on
the Fungal Kingdom. These could include but are not limited to: organized fungus walks, talks
by fungus experts, information displays, hands-on family art and craft activities and many
more. We will also be searching for the UKs largest ‘fairy ring’.
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What should we do now? Contact us (ukfungusday@britmycolsoc.info) with offers of help (in
planning the event or hands on help on the day), Sponsorship (financial or other) or requests
for help to get an event up and running in your area or for further information.
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Advocating fungal conservation at the United
Nations CBD and international conservation
meetings
Peter Buchanan
Landcare Research, Auckland, New Zealand.
email: BuchananP@LandcareResearch.co.nz
Opportunities to promote the importance of fungal conservation may present themselves at
international meetings. Two recent examples were at the UN’s SBSTTA meeting (Subsidiary
Body on Scientific, Technical and Technological Advice, 7-11 Nov. 2011, Montreal, Canada)
and at the 25th International Congress on Conservation Biology (ICCB, 5-9 Dec. 2011,
Auckland, New Zealand).
ISFC t-shirt:
Common to both meetings was the distribution of an eye-catching ISFC t-shirt. Our Society
now has an attractive “Fungi - Orphans of Rio” t-shirt design. ISFC t-shirts were first produced
for the Latin American Mycological Congress in 2011. Using the graphics file provided by
Dave Minter, we in New Zealand had two screens, one for each colour, prepared by a screen
printer (cost NZ$75.00) and 50 t-shirts printed - about NZ$10 each including cost of t-shirt.
Thirty t-shirts were given away at the SBSTTA meeting, and 14 were sold at cost price at the
ICCB meeting.
SBSTTA display by ISFC:
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The SBSTTA meeting was the 15th in a series of key scientific advisory meetings for the
Convention on Biological Diversity (CBD), with contributors representing 192 national
governments as well as many NGOs. At such meetings, a series of tables is provided for free
distribution of literature from contributing organisations. ISFC provided copies of our first
newsletter, recent publications on fungal conservation, copies of two fungal conservation
posters (including one kindly provided by Dr Abdel-Azeem from Egypt), and the ISFC t-shirt.
The latter was the only non-literature item on display, providing a useful anchor for the fungal
conservation message, and was positioned with good visibility to all delegates as they daily
walked to/from each plenary session.
SBSTTA statement including ISFC:
At the SBSTTA meeting, country delegates formally present “interventions” - statements to
express support for, or suggested improvements to, the text of proposed resolutions, the latter
distributed in advance of the meeting. Fungal conservation was not on the meeting agenda, but
in discussion about the effects of invasive alien species, the Cook Islands’ intervention on
behalf of several Pacific Island nations included reference to ISFC. Their response arose from
a question in the resolution asking whether impacts of invasive alien species could apply
to fungi in addition to other organism groups. I had earlier been given the Pacific Island
intervention for review, and was encouraged to hear reference to ISFC voiced at such a UN
meeting.
ICCB poster paper and t-shirt:

The 25th International Conference on Conservation Biology is an annual meeting, last year
held in Auckland, New Zealand. It attracted 1300 registrants from 80 countries. My
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contributed poster paper about fungal conservation in New Zealand was just one poster among
many. But its message was assisted by the novelty of the accompanying ISFC t-shirt, this time
“sold” to delegates from far and wide. The appealing design and provocative wording of the tshirt invites conversation, adding to effective communication of the fungal conservation
message.

Access to ISFC t-shirt design:
Please contact Dave Minter, or myself if you would like to use the graphics file to prepare your
own ISFC t-shirts. Please note that the Society has no source of funds to itself supply ISFC tshirts.
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Colemaniella ossoorii in Western Ghats of
Peninsular India
V.B. Hosagoudar
Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Palode - 695 562,
Thiruvananthapuram, Kerala. Email-vbhosagoudar@rediffmail.com

Abstract

Colemaniella ossoorii, leaf infecting fungus known from the single collections from Karnataka
and Maharashtra. The present study reveals its occurrence from southern Thiruvananthapuram
district to northern Thrissur district in Kerala state. Further, the host plant of this fungus
belongs to the genus Terminalia. Detailed microscopic study and its distributional map is
provided herewith.

Introduction

Agnihothrudu (1974) proposed the genus Colemaniella with its type, C. ossoorii collected on the
dead leaves of Ficus glomerata from Coffee estate in Mysore, Karnataka. Subsequently, it was
collected from Maharashtra (Karandikar & Patwardhan, 1985). This fungus was known only
from these reports and subsequent collections revealed that it occurs in several places in the
Western Ghats region of Kerala state (Map). This is an endemic fungus, very much restricted
in its occurrence. Hence, a note has been provided here to reveal its occurrence in the Western
Ghats.

Taxonomy
Colemaniella osoori Agnihothrudu, J. Coffee Res. 4: 3, 1974; Ellis, More Dematiaceous
Hyphomycetes,366, 1976; Karandikar & Patwardhan, Biovigyanam 11: 143, 1985.
Colonies hypophyllous, black, velvety, up to 3 mm in diameter. Hyphae ectophytic, brownish
black, septate, branched at acute to wide angles, loosely reticulate, cells 10-20 x 3-5 μm.
Appressoria few, scattered, lateral and intercalary, mostly globose, entire, 8-12 x 10-12 μm.
Conidiophores micronematous, 1-2-celled, mostly straight, 8-10 X 4-6 μm. Conidiogenous
cells integrated and terminal on short branches, enteroblastic, cyathiform, striated, 14-20 x 7-20
μm. Conidia solitary, dry, straight to slightly curved, broadly ellipsoidal to obovoidal, dark
brown to black, 3-5 horizontal septa with a vertical one, outer wall constricted at the septa, 2450 x 16-25 μm, protruded and bluntly pointed towards the tip, hyaline to pale brown, up to 10
μm long.
Materials examined: On leaves of Terminalia bellirica (Gaertn.) Roxb. (Combretaceae),
Kombe, Meenmutty, Thiruvananthapuram, Kerala, February 20, 1997, V.B. Hosagoudar
HCIO 44009, TBGT 422; Peppara, Thiruvananthapuram , Kerala, February 3, 1997, V.B.
Hosagoudar HCIO 43956, TBGT 423;
Medicinal plants garden,
JNTBGRI,
Thiruvananthapuram, Kerala, November 12, 2001, M.M. Shajivaz HCIO 44315, TBGT 642;
Chozhiakode, Kollam, Kerala, January 3, 2011, V.B. Hosagoudar & al. TBGT 4845; 4847;
Sankily forest, Kollam, March 10, 2010, V.B. Hosagoudar & al. TBGT 5284; near
international hostel, Kerala Forest Research Institute, Peechi, Thrissur, Kerala, November 22,
2011, V.B. Hosagoudar TBGT 5743; Terminalia chebula Retz., Ponthanpuzha, Kottayam,
Kerala, November 23, 2009, P.J. Robin & al. TBGT 4236; Sabarigiri Project area,
Pathanamthitta, Kerala, January 18, 2007, M.C. Riju & al. TBGT 4950; Terminalia sp.,

25

Fungal Conservation issue 3: September 2013
Koorampala, Achenkovil, Kollam, Kerala, Dec. 4, 2008, V. B. Hosagoudar & al. HCIO 49020,
TBGT 3275; Wayanadu, Kerala, February 12, 2009, Jacob Thomas & al. HCIO 49776, TBGT
3928; Muthanga, Wayanadu, Kerala, February 18, 2009, Jacob Thomas &al. HCIO 49779,
TBGT 3931.
Discussion
The infection is mostly on the lower surface of the leaves though few colonies are on the upper
surface. Fungal colonies often trailed along veins. Infection on the green leaves indicates that it
was there when the leaves were still attached to the plants. The earlier collections from
Karnataka and Maharashtra stated that the host plant of Colemaniella osoori belongs to the
genus Ficus. However, the subsequent collections for the past one and half decades from the
Western Ghats region of Kerala revealed the infection was only on the leaves belonging to the
genus Terminalia. Long petioled leaves with glands at the basal portion of the midrib belong to
the genus Terminalia but not to Ficus. Subsequent collections from Karnataka and Maharashtra
may reveal the fact.
Acknowledgements
Thanks are due to Dr. S.J. Hughes for confirming the identity of the fungus and to the
Director, JNTBGRI, Palode for providing facilities.
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Figure 1 (left) . Infected leaves. Figure 2 (right). Colemaniella osoori1.Fungal colony, 2. Hyphae
with lateral appressoria, 3. Hyphae with intercalary appressorium, 4. Coniogenous cell, 5.
Cpnidium, 6. Conidium on conidiogenous cell, 7-8. Conidia with hyaline hinged base.
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Map: Distrbutional record of Colemaniella ossoorii in the Western Ghats

Preliminary Determination to list the Hygrocybeae
community of Lane Cove Bushland Park as a
“Critically Endangered Ecological Community”
Ray and Elma Kearney
The Scientific Committee, established by the Threatened Species Conservation Act of
Australia, has made a Preliminary Determination to support a proposal, by Ray and Elma
Kearney on behalf of the Sydney Fungal Studies Group Inc., to list the Hygrocybeae
community of Lane Cove Bushland Park (LCBP) in the Sydney Basin Bioregion, as a
CRITICALLY ENDANGERED ECOLOGICAL COMMUNITY in Part 2 of Schedule 1A of
the Act. As a consequence, to omit reference to the Hygrocybeae community of LCBP from
Part 3 of Schedule 1 (Endangered Ecological Community) of the Act. Listing of Critically
Endangered Ecological Communities is provided for by Part 2 of the Act.
http://www.environment.nsw.gov.au/committee/PreliminaryDeterminationsByDate.htm
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http://www.environment.nsw.gov.au/resources/threatenedspecies/HygroCRECPD.pdf
The Hygrocybeae community of Lane Cove Bushland Park in the Sydney Basin Bioregion is
now characterised by the assemblage of over 30 species of macrofungi in the tribe Hygrocybeae
(Fungi, Basidiomycota, Agaricales, Hygrophoraceae). This assemblage ranks the site of
international significance. To date, there is no other site recorded with such an assemblage in
Australia. Among this endangered community are at least nine new species of which one is
Hygrocybe lanecovensis (see Fig.1) and so far is not found outside LCBP.

Fig.1 Poster (above) illustrates the nine holotype (new) species listed as either ‘endangered’
or ‘vulnerable’.
In January 1999, two applications were submitted by Ray & Elma Kearney, on behalf of the
Sydney Fungal Studies Group Inc., to the Scientific Committee established under the NSW
Threatened Species Conservation Act, 1995.
The first application, successfully sought a determination, legislated on 3 March 2000, to list
the Hygrocybeae Community of LCBP and Osborne Park, as a whole, as an Endangered
Ecological Community.
The second of the applications to the Scientific Committee, also successful, sought to nominate
the nine taxa of Hygrocybeae (including Camarophyllopsis kearneyi) with holotypes described
from LCBP, as Rare Native Species of LCBP within the meaning of Schedule I (endangered),
Part I of the Threatened Species Conservation Act, 1995.
Five of these were classified as
Endangered (*) and four as Vulnerable (**). LCBP is the holotype (first record) site for
Hygrocybe aurantipes**, Hygrocybe austropratensis*, Hygrocybe lanecovensis*, Hygrocybe anomala var.
ianthinomarginata**, Camarophyllopsis kearneyi* and Hygrocybe reesiae**.
Subsequent to this preliminary listing, three further species have also been added, all as
holotypes described from LCBP:
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Hygrocybe collucera* (A.M. Young, R. & E. Kearney)
Hygrocybe griseoramosa* (A.M. Young, R. & E. Kearney)
Hygrocybe rubronivea** (A.M. Young)
Waxcap habitats
‘Waxcaps’ is the common name previously given to fungi of the genus Hygrocybe within the
Family Hygrophoraceae which now includes four Genera: Hygrocybe, Hygrophorus, Humidicutis
and Camarophyllopsis. The common name refers to the fact that many species are at least partly
waxy, moist or slimy. Another feature is that some species are brightly coloured, often yellow,
orange or red, although there are also several duller brown and grey species. In Britain and
Europe, they are found in nutrient-poor, semi-improved grasslands and dune systems around
dams. In Australia by far the majority are found in rainforests, wet sclerophyll bush and a few
different species in suburban grass verges on footpaths (e.g., Henley St.) and in buffalo-grass
lawn of cemeteries (e.g., Macquarie Park).
Waxcap ecology
Most of our knowledge comes from the recording of the fruiting bodies (carpophores), which
appear mostly in autumn and winter, peaking late June to mid-July in the LCBP. The majority
of the fungal organism is the underground mycelium which is difficult to study. Unlike some
mushrooms, waxcaps do not grow on dead wood. In LCBP, some species of waxcaps
frequently are found in areas of mosses although the nature of any association between the
fungi and the mosses is not understood. All the species of waxcaps from LCBP produce white
spores, despite the colour of the fruiting structure.
NOTE: The correct conditions for inducing spores to germinate have yet to be established for
the waxcaps in LCBP. We suspect that they may need to be processed in the gut of some
fungus-feeding insect or larvae for spore germination.
Abnormal changes in species of waxcaps in LCBP
Over the past few years, we have recorded for the first time abnormal changes in different
species of waxcaps found in the LCBP. This report will comment on one of these changes i.e.,
the phenomenon known as ‘rosecomb’ together with other changes that reflect toxic effects on
morphogenesis.
Rosecomb refers to the distortions, lumps and gross malformations that occur on mushrooms.
Records of rosecomb were reported in 1881. Often gills are present on the top leading to the
name rosecomb. In 1930 Lambert found rosecomb could be induced by such materials as
kerosene, creosote and diesel oil. In 1983, rosecomb was confirmed for a cultivated mushroom
to be due to contamination of the substrate with oil, diesel or distillate fumes. Lysol has also been
implicated.
Rosecomb in Hygrocybe reesiae
The following photos (Figs. 2, 3) taken by us illustrate normal fruiting and ‘rosecomb’ in the
waxcap species Hygrocybe reesiae in LCBP. Hygrocybe reesiae is a holotype species listed as
‘vulnerable’ by the Scientific Committee. Many other species of Hygrocybe and other fungal
genera in LCBP are affected. Specimens of Hygrocybe reesiae found on the bank of Stringybark
Creek were similarly affected.
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Fig. 2: Normal (LHS) fruiting structures of Hygrocybe reesiae and abnormal (RHS, Rosecomb
- fungal teratology) in LCBP
DNA analysis
To rule out a genetic change, a collaborative study with Dr Bettye Rees (School of Biological
Sciences UNSW) was undertaken in 2009 when normal and abnormal specimens were subject
to DNA analysis by colleagues at the Royal Botanic Gardens. The results showed the DNA
analyses for both the normal and abnormal specimens of H. reesiae were identical. This implies
that the effect of rosecomb is due not to a genetic change or mutation but an epigenetic
factor(s) e.g., exposure to petroleum chemicals, is involved.

Fig. 3: Rosecomb in Hygrocybe reesiae from LCBP
Probable mechanism of rosecomb
Development of mushrooms is driven by genetic and epigenetic factors in a continuous
interaction with the environment. Researchers have assumed that each successive stage of
morphogenesis depends on specific sets of signals arising at the appropriate time and place
during the growth process. Morphogenetic dynamism proceeds in a time dimension through a
cascade of signal-effect associations. (Umar & van Griensven, Mycol. Res. 103: 1235-1244,
1999). Developmental errors may occur when such signals originate in the wrong place and/or
at the wrong time. As a result, various abnormalities can develop and morphogenesis can be
severely disturbed. Both endogenous genetic disturbances and exogenous factors can cause
developmental errors. Rosecomb disease of Agaricus bisporus is believed to result from
endogenous genetic instability where exposure to diesel fumes is a promoting co-factor (Flegg,
Scientia Horticulturae 21: 301-310, 1983).
Therefore, whilst rosecomb in H. reesiae is not a genetic mutation, research indicates that with
other mushrooms genetic instability coupled with an exogenous factor such as diesel fumes can
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induce changes in morphogenesis. Our observations indicate this morphogenic change begins
to occur midway in the development of the fruiting structure, as very young specimens
generally show minimal rosecomb changes.
In LCBP and on the banks of Gore Creek tributary where
rosecomb in H. reesiae has been recorded by us, the creek is
heavily polluted, chemically and microbiologically (e.g., Fig.
4). In addition, in both areas where
H. reesiae is affected (along with other fungal species), the
odour of sewage from nearby sewage-tunnel vents is everpresent. The areas receive run-off rainwater from busy roads,
contaminated with products of petroleum, in the precinct.
We also have records of industrial pollution in the upper
Gore Creek tributary of LCBP that appeared to be illegally
dumped paint/solvent allegedly from a panel beating
workshop. In addition, laundry run-off has also been
recorded draining from residential properties at the perimeter
of LCBP. Surcharging of sewage from inspection ports has
been a problem in the past due to blocked sewerage mains.
However, since parts were relined, surcharging has been
infrequent.
Fig.4: Pollution, Gore Creek

Preliminary Determination
The NSW Scientific Committee has found:
“The Hygrocybeae Community of Lane Cove Bushland Park in the Sydney Basin Bioregion is eligible to
be listed as a Critically Endangered Ecological Community as, in the opinion of the Scientific Committee,
it is facing an extremely high risk of extinction in New South Wales in the immediate future, as
determined in accordance with the following criteria as prescribed by the Threatened Species Conservation
Regulation 2010.”
See link:
http://www.environment.nsw.gov.au/resources/threatenedspecies/HygroCRECPD.pdf
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Fungi feature in Philosophy, Activism, Nature
Journal
Alison Pouliot

alison@alisonpouliot.com
Last year we received the good news that fungi are gaining more attention in the biological,
ecological and environmental literature. 12 In particular, a greater proportion of fungal papers
were published in molecular, climate change, marine and food journals.
While this is welcome news for both fungi and mycologists, papers on fungi are still
largely limited to scientific journals. Further to the need for more fungal research within the
sciences, fungi also need greater recognition in other disciplines. Fields such as anthropology,
sociology, philosophy and ecocriticism present opportunities to consider the many ways in
which fungi and Homo sapiens are inherently connected.
The emerging field of the Environmental Humanities offers a multidisciplinary
approach toward environmental issues that have largely only been considered within the
sciences. The Environmental Humanities aims to infuse questions of ethics, values, meaning
and responsibility – themes that cannot be included within the objectivity of scientific method –
into environmental issues. Perhaps, most importantly, this new field offers contexts and
connections that might resituate humanity and the myriad values we subscribe to the
environment, back into the biosphere.
The Philosophy Activism Nature (PAN) journal provides a platform where the more
reductionist approaches of scientific disciplines meet with the environmental humanities,
inevitably entangling humanity more deeply within environmental issues. The journal differs
from those where fungi papers are more likely to be published in that it provides a crossdisciplinary forum, exploring ideas at the interface of ecology and environmental philosophy,
through various formats including peer-reviewed scholarly papers, narrative essays, poetry and
visual representations.
It was therefore very exciting when in mid 2012, PAN initiated a special issue on
fungi. Twelve months later the special issue has materialised and comprises representations of
fungi from 21 contributors including mycologists, natural historians, anthropologists,
psychologists, lawyers, philosophers, sociologists, visual artists and poets among others.
Edited by ecologist, Alison Pouliot, and environmental philosopher and poet, John Ryan, the
collection explores themes including fungal biodiversity and conservation, spore dispersal
mechanisms, multispecies ethnographies, ecological jurisprudence, literary and poetic
interpretations of fungi, fungi in citizen science and recreation, cultural histories of foraging,
fungi in agroecosystems and beyond. Authors hail from six countries.
As far as we are aware, this is the first special issue in an Australian academic journal
to bring together these broad-ranging approaches to the fungal kingdom. Papers on fungi from
a spectrum of perspectives that are accessible to academic and lay readers are vital to increasing
public understanding of fungi and mobilising fungal conservation. Such an approach allows
for a more diverse range of conversations about fungi and in particular, possibilities for
understanding connectivities between species, including Homo sapiens. Understanding fungi as
well as meaningful connection enable people to connect and care. Both are essential to
biodiversity conservation including fungi.
We hope that this variety of perspectives on fungi might inspire possibilities for new
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interest and audiences. The greater the interest, the more chance fungi might receive some
attention in biodiversity conservation. The PAN journal can be accessed free of charge via the
Monash University repository directly via the PAN website http://www.panjournal.net. PAN
is distributed by Informit Press and is also available for subscription at
http://www.informit.com.au.

Report from the Australian Fungimap Conference,
May 2013
Alison Pouliot
alison@alisonpouliot.com
Windscreen wipers flapped madly as we wended our way through towering forests of
mountain ash (Eucalyptus regnans) and myrtle beech (Nothofagus cunninghamii) on the way to the
seventh Fungimap conference. Held in Rawson at the foot of the Victorian Alps, the region is
home to some of the some of the last indigenous forests that once clothed these mountains.
Despite being ravaged by wildfire in 2006, this is where one might expect to encounter some of
the most remarkable fungi on the planet - and that's exactly what we did!
Until a few weeks prior, much of the state had received well below average rainfall.
Fungi remained elusive as temperatures soared unseasonally into the mid 30s during the first
half of May. As we brushed dust not mud from our gumboots, it certainly wasn't looking too
promising for a fruitful fungus season. However, this is a land of surprises. In keeping with
Dorothea McKellar's iconic poem, My Country, Australia was certainly living up to its
reputation of being "a land of droughts and flooding rains". In the days before the conference
the heavens finally opened and we were blessed by a last minute deluge ... that then wouldn't
stop! From the crunching of dry leaves in thirsty forests, within days, residents of the nearby
town of Traralgon were being evacuated as floodwaters rose, while fungi in every imaginable
form burst forth through the sodden earth.
Australians are often accused of talking rather a lot about the weather, but let's face it,
there's always something to talk about.

A Fungal Hub
Held every second year - with a fungus festival on alternate years - the Fungimap conference
attracts an eclectic crew of mycologists, fungal enthusiasts and the odd lost botanist from all
over the country, and even a few from across the oceans. Fungimap is unique. It is a hub of
interconnectivity between professional mycologists and enthusiasts, providing networks, tools,
forays and other activities - all with the aim of getting the message across that fungi do matter.
Founded in 1996, Fungimap was possibly the world's first citizen science organisation
devoted specifically to engaging the community in mapping the macrofungi of a whole
country. Tallying more than100,000 fungus distribution records collected by over 700
contributors - this milestone being achieved during the conference - these data provide vital
information for understanding the whereabouts and workings of Australian fungi. Since
inception, Fungimap has diversified to become the national NGO for Australian fungi, with
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the aim of advancing knowledge and conservation, with an emphasis on macrofungi. The
mapping scheme remains a core activity, but in addition Fungimap now provides training and
educational resources, publishes field guides and mounts collecting expeditions. Fungimap also
keeps the pressure on government biodiversity management through informed contribution to
policy development that more often than not, neglects to include fungi. This is citizen science
in action.

From Springtails to Swamp Wallabies - Seminars
Over the course of this four-day gathering, participants were treated to inspirational seminars,
exciting forays and instructional workshops, followed by quirky evening entertainment for
dessert.
The first day of seminars was opened by Professor Tim Entwisle who had just returned
from his position as Director of Conservation at Royal Botanic Gardens Kew. Tim has now
taken up the position of Director of Royal Botanic Gardens, Melbourne. Tim's opening talk
offered some global insights into the future of Australian fungi accompanied by many personal
anecdotes of his own encounters with this kingdom.
Fungimap president, Tom May, provided an overview of mushroom classification and
how molecular data have revolutionised fungus classification, with valuable advice on how to
navigate the rapidly changing higher classification of mushrooms and their allies.
Further talks highlighted recent progress in fungal taxonomy, population genetics and
ecology; and explored symbioses with other organisms from springtails to swamp wallabies to
orchids.
Several talks addressed another symbiosis - that of interactions between fungi and
Homo sapiens - examining issues of fungal conservation and bushland management, the role of
fungi in Aboriginal economic practices, and recent fungal activities of the Field Naturalist Club
of Victoria. There were also updates on Fungimap data management and the new new Atlas
of Living Australia (ALA) resource as well as an overview of the upcoming revised and
expanded Fungimap book, Fungi Down Under 2.

Hands on Mushrooms - Workshops
Workshops offered practical opportunities for people of all levels of experience to work with
Australia's experts to identify, collect, monitor, survey, key, photograph and describe fungi.
Lichens and slime moulds also received plenty of interest and attention with two of Australia's
experts, Simone Louwhoff and Sarah Lloyd, opening participants' eyes to curiosities of these
enchanting groups.
In addition to improving one's field skills — fungal identification, conservation and
management also requires the use of the many new technological and political resources that
are becoming more readily available. One workshop instructed participants on the use of the
outstanding new Australian key to agaric genera, FunKey, which will soon be released.
Another addressed the theory and practice necessary for listing species under protective
legislation. A third workshop introduced participants to the range of spatial analysis and
mapping tools available on the ALA. This resource is an extremely powerful tool and among
its multiple capacities provides opportunity to model fungal distributions and investigate codistribution and correlation patterns, create bioclimatic envelopes as well as visualise results.

Lyrebird-assisted Foraying
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Forays provided participants with opportunities to explore fungi growing in a diversity of
habitat types including pockets of cool temperature rainforest as well as to observe fire effects
on fungi in burnt habitats. A field trip to the nearby Tarra Bulga National Park presented a
wealth of exciting fungal finds. Thanks to the furtive activities of lyrebirds, truffle rakes were
not required, as a lovely selection of truffles had been kindly scratched up and conveniently
flung into view. The rarely seen truffle-like relative of Laccaria - Podohydnangium australe provided great interest. Fortunately, lyrebirds are content to unearth truffles and unlike dogs or
pigs, resist any temptation to consume them. Through their astonishing capacity for vocal
mimicry, they also kept foragers entertained with a medley of local bird calls (for an
entertaining appraisal of their vocal abilities be sure to see Sir David avec lyrebird).

The eerily bioluminesent Omphalotus nidiformis,
or ghost fungus, is often found in overlapping
clusters at the base of dead or dying trees.

The brilliant cyan-coloured Mycena interrupta,
or pixie's parasol, is found in small colonies on
rotting logs in wet forests and never fails to
delight observers.

Deep in lush fern gullies, cascading specimens of Hericium coralloides were observed on old
stumps, while those with keen eyes spotted the uncommon Helvella fibrosa (syn. H. chinensis)
camouflaged among leaf litter. The bracket fungus, Fomes hemitephrus, was also recorded
growing on myrtle beech (Nothofagus cunninghamii). Other interesting 'finds' included Vibrissea
dura en masse on small logs in the company of the smaller pins Chlorovibrissea bicolor.
A great long list of other species were observed, examined, poked, prodded, identified,
photographed, recorded and collected. Collected specimens will be added to the voucher
collection stored at the herbarium at Royal Botanic Gardens Melbourne. The field trips also
provided the Fungimap coterie of enthusiastic photographers prime opportunities to capture a
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diversity of species and habitats at their best. The variety of shutter sounds provided the
lyrebirds with new mimicry possibilities for their vocal repertoires, while photographic records
provided a valuable contribution to the documentation of Australia's mycota. Foray lists and a
selection of photographs can be viewed here.
I'm pleased to report that no-one disappeared down a wombat hole or succumbed to
any other mishap. While several endangered species inhabit these forests, leeches appear not
to be among them as indicated by the odd stifled scream and bloodied casualty.
The conference concluded with a fungal quiz on the final evening, providing great
entertainment and hilarity although no-one could confirm exactly which fungal species may
have been consumed to inspire the kooky attire of the quirky quiz compère. Participants also
scored an extra point if they were gnawed by a leech in the line of fungal duty.

Australian Fungal Conservation
Fungimap is setting a precedent as an effective citizen science project and advancing
knowledge of Australian fungi. However, despite these efforts, fungi still fall through the
cracks of biodiversity management and legislation at both state and national levels. Although
Fungimap is gradually getting fungi onto the conservation agenda, this is being stymied by the
current state government tendency toward diluting environmental policies.
The Victorian Government's current revision of the inaptly named, Sustainable Forests
(Timber) Act 2004, for example, threatens to reduce governmental oversight on how the State's
forests are logged. This has raised great concern among scientists and conservationists alike.
Australia is a megadiverse country and home to extraordinary fungal diversity. How such
changes will affect the mycota of these forests is largely unknown, but given the extent of
fungal symbioses with flora and fauna and the documented threats to these groups, fungi are
also likely to be affected.
The State's forests are also feeling the effect of the 2009 Victorian Bushfires Royal
Commission that recommended a long-term prescribed burning program based on an annual
rolling target of five percent minimum of public land. An erosion of departmental expertise in
recent decades along with further recent reductions in staff and resources have made the
Department of Sustainability and Environment's (DSE) capacity to effectively enact these
recommendations highly questionable. DSE also seems to have largely overlooked a further
recommendation that requires it to annually report on the effectiveness of burning and impacts
on biodiversity. Hence, swathes of Victoria's forests are burning as I type with no-one really
knowing the larger and long-term implications for biodiversity, including fungi. It is perhaps
unsurprising that the department has become known locally as the Department of Scorched
Earth.
Fungimap aims to explicitly insert fungi into the equation of Australia's biodiversity
management. The Fungimap conference provides opportunity to increase awareness of these
issues and plan actions. However, as with most conservation efforts worldwide, Fungimap
operates largely through volunteer effort with limited resources. Enormous thanks go to the
many people who contributed time and expertise in making this conference happen. It was
also heartening to meet so many newcomers who were experiencing what will hopefully be
their first of many Fungimap conferences.
Fungimap provides a wonderful opportunity for Australian fungal folk to expand their
mycelial links, but would also love to connect with others out there across the oceans. In
addition to meeting a dynamic mélange of mycofolk and being privy to the latest research and
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discoveries, it is also a terrific way to encounter iconic Aussie fungi such as the pixie's parasol
(Mycena interrupta) and the curiously luminous ghost fungus (Omphalotus nidiformis). Oh and of
course, to talk about the weather....
See you at the Fungimap Fungus Festival in Brisbane in 2014!

Status of fungal conservation in Zimbabwe
Cathy Sharp
Southern African Delegate for International Society Fungal Conservation, P.O. Box 9327, Hillside,
Bulawayo, Zimbabwe.
mycofreedom@yoafrica.com

Introduction

Representation of the fungal conservation of Southern Africa is a huge task considering its vast
area of varied habitats. Where does one start? Zimbabwe is as good a place as any and one
which is familiar territory. By following certain guidelines (Kryvomaz, T. et al. 2012), an
attempt is being made to compile what is known about the habitats and populations of fungi,
their ecology (Sharp, C. 2008) and what threats they face in this country. This knowledge will
then provide a foundation on which future conservation policies for fungi can be developed.
Generally, conservation policies in Zimbabwe seem to focus on the ‘big and beautiful’
and anything ‘less interesting’ than a rhino or elephant is deemed unimportant. The Forest Act
and the Communal Lands Forest Produce Act (CLFPA) are the principal pieces of legislation
that govern the exploitation and protection of forest and woodland resources in Zimbabwe but
no mention is made of mushrooms in either of these Acts let alone to their conservation. The
Forestry Commission, the Environment Management Authority and the Department of
National Parks and Wildlife Management are the major players in forest biodiversity
management. Other sectors such as agriculture, construction and water have both direct and
indirect impacts on forest resources. However, as yet, there is no formal cooperation between
these sectors since the role of trees and woodland is not clearly defined in Zimbabwe’s
agricultural policy (www.SADC.REDD.NETWORK 2013).
Zimbabwe is a signatory to the 1992 Convention on Biological Diversity (CBD) but it
is well known that actually implementing policies and goals that are decided around a table is
very difficult. The challenge is to try and change the ‘big and beautiful’ attitude among the
policy-makers and make them realise that there is more out there than the ‘fauna and flora’,
that the animals and plants are actually totally dependent upon the ‘microbiota’ of the planet.
A tiny start has already been made.

What is the level of awareness of fungi in Zimbabwe society?
Before one can embark on any fungal-conservation programme it is important to know the
current level of awareness of fungi amongst the country’s population. This is in line with
targets of the CBD which are clearly outlined for the Aichi Protectorate in Japan (Minter, D.
2012). These targets and goals provide a guideline to addressing biodiversity issues. The
Strategic Goal A reads as follows: “(to) address the underlying causes of biodiversity loss by
mainstreaming biodiversity across government and society” and within that, Target 1 reads: “By 2020,
at the latest, people are aware of the values of biodiversity and the steps they can take to conserve and use it
sustainably”.
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In an effort to determine the status of knowledge of fungi in Zimbabwe, and focusing
on the school-going sector of the population, a national survey of primary and secondary
schools was initiated in 1999 and is still in progress. To date, over 20 000 drawings from
children all over Zimbabwe have been collected. These drawings represent the first idea of a
mushroom (using the appropriate vernacular name where necessary) that came to the student’s
mind (Figure 1).

Fig. 1. Some examples of children’s perceptions of a mushroom. Left: Amanita muscaria;
Centre: Amanita loosii ; Right: Termitomyces.
Preliminary results from 3741 samples showed that there was a very high level of awareness of
fungi among Zimbabwean school children (97.6%). What was disturbing about the results was
the relatively poor knowledge of indigenous mushrooms among urban children (Table 1).
Table 1. Most common mushrooms drawn by children from urban and rural areas
Mushroom Group

Urban(n=1362)

Rural(n=2176)

32.3%

13.3%

5.9%
11.7%

17.8%
20.1%

6.8%

1.4%

Exotic
Amanita muscaria
Indigenous
Amanita loosii (Nedzi)
Termitomyces (Makhowa)
Exotic/Indigenous
Agaricus (Button mushroom)

Of all the drawings of Amanita muscaria (n=729), 60% were done by urban and 38% by rural
children. It would be expected that urban children are more familiar with the exotic, fairytale
mushroom since they generally have better access to story-books and internet than do rural
children. The relatively high figure for knowledge of this species in rural children is likely to
come from Ndau and Manyika children in eastern Zimbabwe. These children are more aware
of this species because they live adjacent to commercial pine plantations and have generally
been cautioned by resident health-care workers about mushrooms growing in exotic forests.
Naturally, rural children are more aware of indigenous mushrooms, particularly the
ones harvested as a source of food during the rainy season. The knowledge of Agaricus is
different in the two lifestyles: urban children most often drew the edible ‘button mushroom’
bought in shops whereas rural children illustrated other indigenous species that are not
necessarily edible. So it seems from the figures above that urban migration does result in a loss
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of indigenous knowledge, and not only knowledge of fungi, but perhaps also of plants and
animals.
To maintain mushroom awareness in urban areas, annual mushroom walks in both Harare and
Bulawayo have been organised and well attended by both adults and children, indicating a
latent interest in the subject.

Increased prominence of fungi in the primary school curriculum

It is with great excitement that fungi have been given greater attention in the new manuals that
will be used by teachers to teach the Environmental Science Curriculum for primary schools.
The overall project was initiated in 2010, in Zimbabwe, by the Regional Programme
for the Conservation of Cheetah and African Wild Dog in Southern Africa. The project was
implemented by Dambari Wildlife Trust with support from the Ministry of Education, Sport,
Art and Culture (Bulawayo, Metropolitan Province) and brought together eighteen
environmental specialists, including one for fungi. Although fungi are mentioned in the
existing Curriculum under the broad heading of ‘soils’, a lot more information is now officially
available to the teachers.
Workshops were arranged to bring all players together – educationists, teachers and
environmental specialists. After much team work over many months, Lesson Plans were put
together prior to the preparation of Teacher Resource Manuals. Three manuals have been done
to cover Grades 1 to 3, 4 and 5, and 6 and 7 respectively. These manuals were approved by the
Curriculum Development Unit of the Ministry of Education and although draft copies are
currently available for use, the final copies still require professional editing before publication
and expected implementation in 2014. The targets of this exercise include current teachers,
Teacher Training Colleges, the Examinations Board, and School Inspectors. It is encouraging
to see that a project that was initially inspired by the need to conserve mammals has
overflowed to incorporate every aspect of our environment.
The conservation of fungi has to begin somewhere and the schools are a good place to
start. Liz Holden (at the time, representing the British Mycological Society and their Council
for Promoting Fungal Science) and Andy Taylor (John Hutton Institute, Aberdeen, Scotland)
are already involved with this issue in Britain and it was from them and from material available
from www.fungi4schools.org that ideas were drawn and re-mixed with a Zimbabwean flavour.
A slide-show presentation and demonstrations of activities that actively involved children in
learning about fungi were given to primary school teachers in Bulawayo. This was well
received and since then there have been several positive responses.

Fig. 2. Discovering all the fungi growing on
a single dead log, Bulawayo

Fig. 3. A morning out of the classroom.
looking for fungi, Eiffel Flats
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Public awareness of edible and toxic mushrooms
There have been two separate, nationwide distributions of colourful posters to
increase public awareness of poisonous
and edible mushrooms; one in 1996 and
the other in 2010 (Figure 4). These
publications followed several seasons
with high incidences of fatal poisonings
and it was hoped that the posters would
caution people about picking the wrong
mushrooms or buying suspiciouslooking ones from irresponsible roadside
vendors. The school surveys discussed
above also provided a good opportunity
to distribute and explain these posters.
Unfortunately there is no way of
knowing if the posters have had a
positive impact in reducing the number
of poisoning cases in the country.

Fungi and local communities

Strategic Goal D aims to “Enhance the
benefits to all from biodiversity and ecosystem
services”. The points that are currently
applicable to Zimbabwe are highlighted
in Target 14 which is hopeful that: “By
Fig. 4. The 2010 Mushroom poster
2020, ecosystems that provide essential
services, including services related to water, and contribute to health, livelihoods and well-being, are
restored and safeguarded, taking into account the needs of women, indigenous and local communities,
and the poor and vulnerable”.
Roadside vending of edible mushrooms, particularly ‘Nedzi’ (Amanita loosii) is a traditional
source of seasonal income in miombo areas. Where possible, mushrooms are transported to
urban areas where they can fetch higher prices. The challenge here is keeping the mushrooms
fresh and therefore maintaining their quality. Commercial harvesting of Boletus edulis has been
done in the pine plantations of the Eastern Districts of Zimbabwe (and also in South Africa)
during the rainy season (December to March). This is ‘out of season’ for the European markets
thus ensuring good prices which can be passed on to the collectors. Harvesting of Chanterelles
in Zimbabwe is more difficult, particularly for the fresh market. The alternative option of
drying these mushrooms in the field is being done on a small scale and encourages community
involvement at all levels. With the current difficult economic situation in Zimbabwe where
90% of the population is unemployed and relies on ‘informal trading’ (i.e. selling sweets,
vegetables and snacks on street corners), any opportunity to earn extra cash is well-received,
albeit seasonal. Profits from mushroom harvests in December and January can finance school
fees for that first term.
Sadly, there is a potential disadvantage to commercial harvesting of indigenous mushrooms by
eventually over-harvesting, as reported in temperate regions of the world (Alexander et al.
2011). Habitat destruction and environmental damage are all factors to be considered in
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establishing harvesting ventures. Should there ever be a time where mushrooms cause a ‘gold
rush’ (a ‘diamond rush’ would be more topical at this time in Zimbabwe), the local community
could ‘go wild’ and totally destroy the very habitat that is providing them with an income.
Although pertaining to a plant, this problem was observed firsthand in Natal, South Africa.
Traditional healers advertised the ‘AIDS-healing’ properties of the African Potato (Hypoxis sp.)
and the subsequent over-harvesting caused huge environmental damage necessitating the
involvement of the Parks Board authorities in policing the habitats in order to prevent local
‘extinction’ of the species.
In Zimbabwe, consideration should be given to designating an overall governing
authority that could monitor mushroom harvesting ventures. This might be the first area to
target for introducing conservation of fungi into government policy as this authority would
have the evidence that fungi contribute to the livelihoods of indigenous and local communities and
provide opportunities for women and their families. Forestry Agencies may be the likely place to
start and this is discussed in more detail below.

What next?

Returning to the Aichi Targets, the first target of the Strategic Goal A has been and is being
addressed i.e. increasing public awareness of fungi.
Strategic Goal B is aimed at reducing the direct pressures on biodiversity and
promoting sustainable use. Within this goal, Target 5 reads: “By 2020, the rate of loss of all natural
habitats, including forests, is at least halved and where feasible brought close to zero, and degradation and
fragmentation is significantly reduced”.
Miombo
woodland
(Figure
5)
is
characterized by the
presence
of
ectomycorrhizal trees in the
Caesalpinioidae group
of Fabaceae, e.g. Afzelia
quanzensis, Brachystegia
spp.,
Julbernardia
globiflora, and Monotes
spp. These trees support
a huge diversity of
fungi, particularly the
mycorrhizal
groups
Amanita,
Cantharellus,
Lactarius, Russula and
boletes in which there
are many edible species.
Fig. 5. New foliage in miombo woodland at the end of the cool-dry Not only are these fungi
season, Vumba mountains, Zimbabwe.
an integral part of rural
life in the Region, the
trees themselves provide structural timber and fuel-wood and are therefore continually
harvested. The rural people know that this is the particular habitat for the majority of edible
mushrooms but the difficulty comes in explaining something that cannot be seen – the
underground association of fungi with tree roots. Efforts are being made to educate the people
by first educating the forestry and agricultural extension officers. It is a slow and difficult
process but one that cannot be neglected. The object of the exercise is not to stop timber or
mushroom harvesting in miombo woodland but to use these resources in a sustainable and
responsible manner. This is where a governing authority mentioned above, would provide
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support and come into its own as contributing to Target 7 under the same goal, i.e.: “By 2020
areas under agriculture, aquaculture and forestry are managed sustainably, ensuring conservation of
biodiversity”. The Forestry Commission would be the obvious choice of authority and perhaps
their current Forest Act and the Communal Lands Forest Produce Act could be incorporated
into a practical and sustainable management plan for miombo woodlands.
Thus, the main pressure on Zimbabwe’s fungi comes from the alarming rate of
deforestation, particularly of the miombo woodland. Forests cover about 40% of the total
surface area of Zimbabwe but between 1990 and 2010, Zimbabwe lost about 30% of this cover!
This puts the rate of deforestation at 1.5% per annum (http:www.SADC.REDD.NETWORK ,
2013). The FAO however, quotes the deforestation rate in Zimbabwe as 2% per annum, the 6th
highest rate in the world. This is even more horrifying considering that the other countries are
so much larger in size e.g Brazil, Australia, Indonesia, Nigeria and Tanzania. The area of
woodland and forest removed from Zimbabwe between 2000 and 2010 was greater than that in
the
whole
of
the
Democratic
Republic
of
Congo!
(http://www.fao.org/forestry/fra/fra2010/en/)
The Zimbabwe government has undertaken numerous reforestation projects in order
to halt the rate of deforestation. Forests contribute about 3% to the GDP in Zimbabwe and
form an important employment sector. Zimbabwe has the potential to be a carbon sink but this
development is hindered by pressures for more agricultural land and wood-harvesting by the
local population (www.SADC.REDD.NETWORK , 2013). It is unlikely that the reforestation
efforts mentioned above involve indigenous trees. The establishment of fast-growing Eucalyptus
plantations as an alternative source of wood for building material and firewood originally met
with some success. However, these woodlots are no longer managed properly and traditionally,
indigenous tree species are still the main preference for home use.
The issues discussed in the above section particularly apply to Zimbabwe’s miombo
woodland but may well have parallels in miombo habitats in the Limpopo Province of South
Africa and in those of Mozambique. The northern miombo areas fall under the stewardship of
the Central African Delegate for the ISFC but the same principles are likely to be applicable to
Angola, parts of DRC, Malawi, Tanzania and Zambia. Responsibility for decreasing
deforestation rates and thereby ultimately preventing local extinction of ectomycorrhizal
mushroom species lies squarely with Forestry Agencies in these respective countries.
Southern Africa is covered by many other habitats that will each have their own
mycobiota. As in Zimbabwe, the protection of representative habitats will simultaneously
protect fungi. Within each habitat there are likely to be four-way relationships going on,
involving soil-plant-fungus-animal, and once these have been identified they can be conserved
accordingly (Sharp, C. 2011). Regionally and globally, the conservation of the ‘big and
beautiful’ in their respective habitats will inadvertently conserve fungi in those same habitats
which is a wonderful bonus, even if an indirect one. Thus the establishment of protected areas
in the form of National Parks, Safari Areas, Forest Areas, Botanical Reserves, World Heritage
Sites, Wildlife Conservancies and Important Bird Areas will all go a long way in
simultaneously conserving the ‘microbiota’.

What of the future?

The future of fungal habitats under the current situation in Zimbabwe looks very bleak.
However, being an eternal optimist, there is a twinkling light in the gloom. The latest drive in
the booming, small-scale tobacco industry is to focus on establishing indigenous woodlots
rather than exotic ones for supplying timber to dry the crop. The immediate priority should be
the establishment of indigenous nurseries with suitable trees that have been inoculated with
their mycorrhizal partners. It is known that indigenous trees are more slow-growing than exotic
gums but they draw less underground water and are deciduous in the cool-dry season so draw
even less water than do the evergreen gums. There is a monumental amount of work ahead in
promoting this scheme amongst the agricultural sector of the country but although a slow task,
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it is not impossible. After all, according to a Changana proverb, “a river starts with a
raindrop”!
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Abstract
Ophiocordyceps nutans, an ascomycetous entomophagous fungus, depends on the sap sucking
stink bugs Halyomorpha halys as a host to complete its lifecycle in the forests of the Western
Ghats of India. The stink bugs are commonly associated with the tree species Cassine glauca and
suck sap from the bark, inflorescences and fruits during the summer season (January-May).
From the dead stink bugs accumulated in humus surrounding the tree bases of C. glauca,
orange-yellow teleomorphic stromata emerge during the southwest monsoon season (June-
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August). A tripartitate trophic relationship has been established among fungus, stink bugs and
plant species. Attempts for ex situ conservation of O. nutans requires to conservation of the stink
bugs through protection of its host plant species C. glauca. It is proposed to consider O. nutans as
a flagship species of the Western Ghats of India, which favours its conservation as well as
further research.
Introduction
The ascomycetous fungi belonging to the genus Cordyceps sensu lato consists of more than 400
described species distributed in six continents with wide climatic zones and host ranges (plants
and insects) (Stensrud et al. 2005; Sung et al. 2007). They are mainly endoparasitic on
arthropods and a few species are known as parasites on other fungi (Zhang et al. 2012). Species
formerly assigned to the genus Cordyceps have been transferred to many genera (e.g.
Elaphocordyceps, Metacordyceps and Ophiocordyceps) (Sung et al. 2007). Ophiocordyceps sinensis, the
Chinese national flagship fungus was used traditionally in Chinese medicine from ancient days
(Cai & Sun 2010; Cannon 2011). It is in high demand for medicinal uses, thus its production
went up to 200 tons/year (Cannon 2011). In 2008, the price of Cordyceps escalated up to
$75,000/kg in USA (Mizuno 1999; Holliday et al. 2004; Holliday & Cleaver 2008).
Almost all Cordyceps s.l. are known to possess dark or partially dark and wiry to pliant
or pigmented fibrous stromata. They parasitize wood-inhabiting insect hosts buried in soil or
embedded in decaying wood (Sung et al. 2007). For the first time Patouillard (1887) described
the Ophiocordyceps nutans from Japan and subsequently reported from different regions like
China, Costa Rica, Korea, Nepal, New Guinea and Taiwan (Shrestha 1985; Shimizu 1994,
Hywel-Jones 1995, Sung et al. 1993; Liu et al. 1997; Chaverri 2006; Sasaki et al. 2012). HywelJones (1995) connected the perfect-imperfect states of O. nutans with Hymenostilbe nutans.
Although a few papers referred to the occurrence of the genus Cordyceps in the Western Ghats
of India (e.g. Bhagwath et al. 2005), a literature survey revealed no clear records of O. nutans.
Therefore, the present study aims at proposing measures of conservation, flagship status and
adds new type location for O. nutans on stink bugs (Halyomorpha halys) associated with host
plant species (Cassine glauca) in the Western Ghats of India.

Observations and discussion

Sampling
During macrofungal inventories of the forests of Western Ghats of Karnataka State (reserve
forests, sacred groves, Shola forests and coffee agroforests) (southwest monsoon season: JuneAugust 2012), orange-yellow tipped fruit bodies of O. nutans were commonly found on the
dead stink bugs (Halyomorpha halys) accumulated or buried in humus in and around the basins
of evergreen trees of Cassine glauca. In the litter strata of reserve forests and coffee agroforests
near Virajpet (Kodagu District), the density of fruit bodies of O. nutans averaged 3.7 m-2.
However, in Makutta mixed jungle under a young tree of C. glauca, only one fruit body was
recovered.
Insect host
In the Western Ghats, Ophiocordyceps nutans parasitizes the stink bug species Halyomorpha halys
Stål (Hemiptera: Pentatomidae), which is a major insect pest of agricultural crops as well as
forest trees (Sasaki et al. 2012). According to Tomokuni et al. (1993), the sap sucking
hemipterans damage several agricultural crops (e.g. pear, rice and sugar beet) including forest
tree species (e.g. cedar and sun trees). The O. nutans is known to parasitize about 22 species of
stink bugs and helpful as a suitable candidate for selective biocontrol (Sung et al. 1993; Ito &
Hirano 1997; Li et al. 2006; Sasaki et al. 2008). Stink bugs are classified into two types based
on their feeding behaviour: i) sucking juice from grass and herbaceous plants in grasslands; ii)
residing on forest trees to feed on fruits and cones (Tomokuni et al. 1993). Based on molecular
investigations, there are two types of O. nutans: i) the first type selectively controls the stink
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bugs belonging to the family Coreidae; ii) the second type has a wide host specificity in
controlling stink bugs belonging to families Acanthosomatidae, Pentatomidae and Urostylidae
(Sasaki et al. 2012).
The brownish green marmorated stink bug H. halys recovered in the present study
measures about 1.2-1.5 cm long with prominent red eyes and possess strong shield with brown,
copper and bluish mosaic dorsal and ventral side. The antennae have alternate dark and light
bands. This bug is known as an agricultural pest causing damage to fruit and vegetable crops
(peaches,
apples,
green
beans,
soybeans,
cherry,
raspberries
and
pears)
(https://en.wikipedia.org/wiki/Brown_marmorated_stink_bug). In the Western Ghats, it
feeds on fruits, inflorescences and bark of Cassine glauca. The fungus emerges as a teleomorph
on death of the insect on or inside the humus or soil. Occurrence of O. nutans on nymphs of H.
halys is very rare. Such association of O. nutans with stink bugs H. halys was also reported from
Japan (Sasaki et al. 2012).
Plant host
The host tree species of H. halys is Cassine glauca (Rottb.) O. Kuntze (Celastraceae; Sanskrit,
Bhutapala) is an evergreen tree having a wide distribution in Asia (India, Sri Lanka, Myanmar,
Indo-China, Thailand, Indonesia, Malaysia and the Philippines) (Pullaiah 2006). These trees
are common in foothills to higher elevation (between 500 and 1200 m asl) in the Western
Ghats of India and Sri Lanka (Fig. 1a). It produces attractive inflorescences and fruits (Fig. 1b,
c). It also serves as a shade tree mainly for coffee plantations and watery sap oozes out from
cut parts of bark which attracts the stink bugs (Fig. 1d). It is profitable to maintain C. glauca in
mixed plantations for shade and to grow pepper vines. Besides, large combs of Apis cerana
established in trees yield honey and seeds are a valuable source of biodiesel. Roots serve as
antidote for snake bite, leaves are used to treat skin diseases like eczema and ethanolic extract
of seeds inhibits human carcinoma cells of nasopharynx. The pepper vines in mixed
plantations (coffee, banana and cardamom) gives protection to the stink bugs. The bugs exist in
large numbers with host trees during the summer months, distort the host bark due to
congregation (Fig. 1e) and on death accumulate on the humus layer (Fig. 1f). On the onset of
southwest monsoon, with sufficient moisture (in leaf litter or soil or humus layers), O. nutans
emerges from the dead stink bugs.
Fungi
Notes on stromatal details were taken from the fresh specimens of Ophiocordyceps nutans (Pat.)
G.H. Sung, J.M. Sung, Hywel-Jones & Spatafora collected from the Virajpet agroforest
followed by microscopic examination. The identity of fungus was confirmed using
monographs and descriptions (Kobayasi 1982; Hywel-Jones 1995; Sung et al. 2007). Specimens
were fixed in fixative (formalin-acetic-alcohol) and deposited in the mycological herbarium of
the Department of Biosciences, Mangalore University (# MUBSNCKKRSMF-027).
Fruit bodies commonly arise from the thorax (1 or 2 stipes in 80% bugs) (Fig. 2a).
Sometimes, one stipe each arises from the thorax and abdomen, while emergence from
abdomen alone is rare. Stipe is black, strong, wiry (Fig. 2a-d), wavy or coiled, bends easily
without breaking and bear orange to orange-yellow clavate mature ascocarp (Fig. 2a-d) and
measures 10.2 (7.5-16.5) × 0.14 (0.1-0.17) cm. Stroma initially needle-like with bright red color
becoming bulbous on maturation with yellow to orange-yellow, occasionally from single stipe
two fertile heads branch out, clavate, finely punctate to warty, osteolate and measures 2.71
(1.7-3.8) × 0.29 (0.15-0.35) cm. Perithecia are wholly embedded in stromatal tissue, hyaline,
sub-globose, ostioles seen on the surface (Fig. 2b) and flesh is pallid yellow. Asci are cylindrical,
elongated, 8-spored, characteristically bulged at the tip, thick-walled at apex and measures
393.4 (362.94-428.69) × 4.73 (4.6-4.99) μm. Ascospores are elongated-fusiform, smooth, hyaline,
parallel, multi-septate, finally separates, become large number of one-celled cylindrical or
barrel shaped spores with blunt ends and measures 11.46 (9.2-13.15) × 2.04 (1.97-2.63) μm.
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The anamorph taxon, Hymenostilbe nutans Samson & H.C. Evans was grown on damp
incubated bark segments of C. glauca in the laboratory. Incubation of segments of bark,
inflorescence and integument of fruits of C. glauca on antibiotic amended potato-dextrose agar
medium also produced the colonies of H. nutans along with Aspergillus, Fusarium, Penicillium
and Rhizopus. The conidiogenous cells (9.8-13.3 × 3.1-4.2 μm) and conidia (3.9-6.7 × 2.5-3.5
μm) were pink.
Outlook
According to the Fauna and Flora International, the flagship concept refers to high profile,
charismatic species of significant ecological role and possessing important cultural associations
(Dietz et al. 1994; Caro & O’Doherty 1999). The flagship species is a symbol of threats and
serves as a catalyst for wide-range conservation activities. For example, the caterpillar fungus
Ophiocordyceps sinensis has been considered as a flagship species of global concern for
conservation and sustainable harvest (Cannon et al. 2009; Negi et al. 2006; Sharma 2004;
Winkler 2008; Cannon 2011; Zhang et al. 2012). Although the host-parasite relationship has
been established for some Cordyceps, intraspecific relationship between Ophiocordyceps nutans
and its host species is not clearly known (Sasaki et al. 2012). The future investigations should
follow the pattern of infection of stink bugs especially degradation of cuticle and the capacity to
grow in hemocoel. The time required for fungal development on the dead bugs to produce fruit
bodies in relation to edaphic factors is also another important issue. Besides employing O.
nutans as a potential host-specific biocontrol agent, it is necessary to balance the extent of
control of hemipterans and their accessibility for the host-specific fungus for our benefits.
Attempts to conserve the medicinal fungus O. nutans can be achieved by conserving the forest
tree species, which are hosts for the stink bugs Halyomorpha halys as well as Hymenostilbe nutans.
Further studies are warranted to understand the trophic structure, stability of tripartite
relationship (fungi, insect and plant species) in the Western Ghat forests and conservation of O.
nutans by designating it as flagship species of the Western Ghats of India.
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Fig. 1. Typical Cassine glauca trees in coffee agroforest in Virajpet (a), inflorescence (b), tender
fruits (c), cut bark showing reddish margin (d), distorted bark surface by congregation of stink
bugs Halyomorpha halys (e) and leaf litter below the host tree with dead stink bugs (arrows) (f).
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Fig. 2. Fruit bodies of Ophiocordyceps nutans found in the Western Ghat forests (a-d).

Plant Link Scotland*. A Forum on Conservation
Roy Watling
caledonianmyc@blueyonder.co.uk
This article records a meeting with the Scottish Government chaired by Hugh Dignon, Scottish
Office with ministerial team of John Gray, Stephen Dorrell & Jonathan Young in attendance
and also Mairi Cole (Scottish Natural Heritage; SNH). The meeting was well represented by a
range of delegates from Plant Link Scotland, including Dr.S Helfer (mycologst) and Dr.
Rebecca Yahr (lichenologist) both from the Royal Botanic Garden, Edinburgh and myself,
independent mycologist and in part representing the International Association for Fungal
Conservation.
The meeting commenced with short accounts of the conservation position for different specific
groups of organisms and the issues which arise. For fungi the large number of species recorded
for Scotland was discussed, and the potential final score within the UK as well as Scotland.
The need for expertise to obtain base-line information was emphasised by the SNH
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representative so that responsible and meaningful fungal conservation can be carried out on
Heritage and other properties.
Open discussion centred around ‘What are the opportunities to protect fungi and their
habitats through existing legislation (i.e. what is termed Schedule 8 of the Government’s
Conservation Consultation Paper)’ and ‘What are the opportunities to review the Site of
Special Scientific Interest (SSSI) legislation now or in the future’. Scotland needs to reverse the
current decline in plant and fungal diversity, to make resources available to record any loss of
fungal diversity and find ways to reverse the current trends. Lack of data is a real threat to
understanding our fungal heritage. The proposed mechanisms for fungi have gaps within them
and gaps between them; PLINKS had submitted a statement to the Joint Nature Conservation
Committee (JNCC) in the first round of talks.
Firstly it was agreed to assess the practicalities of Schedule 8 protection for plants, algae and
fungi from threats due to collection, and when in danger of extinction in Great Britain (GB) or
likely to become endangered unless conservation measures are taken or legal protection is
likely to improve its chance of survival. Apart from culinary species collecting is not a problem.
In fact as shown by Dyke & Newton collecting edible fungi in Scotland is a sustainable and at
the moment a non-threatening exercise. The main problem which arises is with habitat
deterioration from changes in land management, modification to drainage systems, pollution
and climate change. SSSI modifications can offer the spatial protection of the habitat by which
fungi as well as native vascular plant species are protected as implemented at the moment is
not fit for purpose. Fungi rarely appear in description of an important site.
Work is required in relation to the species currently listed and in their current threats
given the spirit of the Schedules to prevent extinction and explore how the criteria for this
particular Schedule may be used to include the place of shelter for fungi (and plants) and
explore whether there is scope to indicate a limited number of species that would benefit from
the Schedule and listing where the places in the Scotland.
What is proposed is 1) to identify 10 sites not currently designated within the current
criteria of Sites of Special Scientific Interest and which would benefit from protection, and 2)
identify 10 sites which would benefit from the inclusion of fungal data, such that site
management conditions can be inclusive for all members of the communities and not just
vascular plants. The latter appears to be the case at the moment. Finally, 3) overlay the SSSI
system with the present UK Important fungus Areas publication which would provide
additional information and potential sites. SSSIs are presently not fit for purpose because in
most cases their documentation is not complete and fungi are clearly under-represented. We
agreed to encourage the Scottish Minister to visit the unique Celtic rainforest on the west coast
of Scotland to see the sites and interact with specialists and volunteers and apprentices perhaps
from the successful British Trust for Conservation Volunteers (Scotland) scheme. This would
draw attention to this important habitat, highlight the importance of Scottish fungi and
publicise their role.
It was also agreed to assess the Wildlife and Countryside Act, especially Schedule 8
with lower plants and fungi in view.
The ‘threats’ to fungi also included the loss of expertise on fungi at the GB level but
particularly Scotland. Amateur involvement is relatively high in Scotland with 3 well-founded
groups in South East Scotland, the Grampians and Clyde & Argyll, and very recently a fourth,
the Highland Fungus group but relying on these is not in the long term advisable as at some
stage these volunteers etc. require professional back-up and expert guidance as a basis for
conservation.
The discussion ended by emphasising the necessity to improve the effectiveness of
conservation of the few priority fungal species and raising the awareness of the threats to
species. Indeed the necessity to emphasise the role of fungi in the health of our planet at all
levels within the community from primary school children through to tertiary education and
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onwards; and I took the opportunity to remind the ministerial team that included those present
at the table and their partners, families and colleagues!
*Plant Link Scotland is the union of those involved in Scottish plant and fungus conservation
and related topics, under the auspice of Plantlife International.

Mycodiversity of Nepal and Its Conservation
Status
Jay Kant Raut
Central Department of Biotechnology, Tribhuvan University, Kathmandu, Nepal
Email: raut_jk2000@yahoo.com
The complex geomorphology, diversity in altitude and climatic conditions of Nepal have
flourished the country with diverse mycobiota. Nepal’s location in the central portion of the
Himalayas places it in the transitional zone between the eastern and western Himalayas. It
incorporates the Palaearctic and the Indo-Malayan biogeographical regions and the major
floristic provinces of Asia (the Sino-Japanese, Indian, western and central Asiatic, Southeast
Asiatic, and African Indian desert) creating a unique and rich terrestrial biodiversity.
Mycological exploration in the country began with Lloyd (1808). So far, 2025 species of fungi
belonging to 608 genera and 80 families have been recorded. The total endemic species
prevailing within the country is found to be 157 (Adhikari, 2009). However, studies on fungi
have mainly focused in the Mid-Hills and high altitude regions and in the Kathmandu Valley,
and exploration in the lowlands has been inadequate. Most of the areas are still virgin.
Comprehensive exploration is essential in order to understand the status of such species for
their effective conservation. Very little attention has been paid towards the fungal conservation
in the country (Table 1). Many fungi might be disappearing from their natural habitat due to
several factors (climate change, rapid deforestation and urbanization, landslides, grazing,
unscientific harvesting etc.). Ophiocordyceps sinensis has only been legally protected under the
forest regulation of Nepal so far. Nepal has yet to prepare a red list data for fungi (Adhikari
2010).
Table 1. Numbers of threatened species in Nepal
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So
Source: IUCN-Nepal (1995). CITES Status Categories: Appendix I: Species threatened with
extinction; Appendix II: Species not yet threatened, but which could become endangered if
trade is not controlled; Appendix III: Species identified by any party as being subject to
regulation in that country and which require international co-operation to control trade
IUCN categories: Ex=Extinct; E=Endangered; I=Indeterminate; V=Vulnerable; R=Rare;
K=Insufficiently known; T=Threatened; CT=Commercially threatened. GON=Government
of Nepal
References:
Adhikari, M.K. (2009). Researches on the Nepalese mycoflora: Revised account of history of
mycological exploration. Published by K. S. Adhikari. Kathmandu, Nepal. Pp 9-45.
Adhikari, M.K. (2010). Some rare fungi from Nepal. J. Nat. Hist. Mus. 25:312-320.
IUCN-Nepal (1995). Nepal's Flora and Fauna in the current CITES lists. IUCN-Nepal,
Kathmandu (a brochure).
Lloyd, C.G. (1808). Mycological Notes. No. 175.

52

Fungal Conservation issue 3: September 2013

Index
News articles

3

The role of a local fungus recording network in conserving
an internationally threatened species, Cryptomyces maximus
(Willow Blister)

David Harries, Jane
Hodges and Trevor
Theobald

The Arab Society for Fungal Conservation in Egypt

Ahmed Abdel-Azeem and
Fatima Salem
11

Conservation status of New Zealand lichens

Dan Blanchon

15

UK Fungus Day: 13 October 2013

Lynne Boddy

20

Advocating fungal conservation at the United Nations CBD
and international conservation meetings

Peter Buchanan

22

Colemaniella ossoorii in Western Ghats of Peninsular India

V.B. Hosagoudar

25

Preliminary Determination to list the Hygrocybeae community
of Lane Cove Bushland Park as a “Critically Endangered
Ecological Community”

Ray and Elma Kearney 27

Fungi feature in Philosophy, Activism, Nature

Alison Pouliot

32

Report from the Australian Fungimap Conference, May 2013

Alison Pouliot

33

Status of fungal conservation in Zimbabwe

Cathy Sharp

37

The stink bug fungus Ophiocordyceps nutans – a proposal for
conservation and flagship status in the Western Ghats of India

Namera Karun and
Kandikere Sridhar

43

Plant Link Scotland. A Forum on Conservation

Roy Watling

49

Mycodiversity of Nepal and its conservation status

Jay Kant Raut

51

7

Fungal Conservation no. 3, September 2013
Issued and © by the International Society for Fungal Conservation, postal address 4 Esk
Terrace, Whitby, North Yorkshire YO21 1PA, UK.
The views of contributors are not necessarily those held by the International Society for Fungal
Conservation.

53

Fungal Conservation issue 3: September 2013

Supporting the International Society for Fungal Conservation
The Society is young and has enthusiastic members, but it urgently needs financial support
because at present it has no money to pay for even the most basic activities, such as setting up a
website and producing promotional literature. Anybody with access to Paypal
(www.paypal.com) can send a contribution. Instructions about how to do this are set out below.
What is PayPal and is it safe?
• PayPal is a safe and secure facility for making payments over the Internet. Once your
account has been set up with PayPal, you can pay in a few clicks of the mouse.
How do I use it?
• If you do not already have one, you will first need to set up a PayPal account. Go to
www.paypal.com (or to the PayPal Website in your country. PayPal operates in more
than 190 countries).
• Sign up and follow the instructions to set up a new account. You will need to input
details of a credit card or bank account to be used for payment.
Once your PayPal account is set up, the rest is easy:
Please note, the following instructions were prepared for using www.paypal.com as configured
in March 2012. It is always possible that PayPal could change the configuration of their
website, so please be prepared for variations.
• On the Paypal website click on the send money tab;
• Use the following address for payment - fungalconservation@yahoo.co.uk;
• Make sure that you pay in GB Pounds Sterling;
• Indicate the amount you would like to donate;
• Select “Personal” and then select “Gift”;
• Click on “Continue”;
• Make sure you identify yourself in the message box of the e-mail which PayPal will
send to the ISFC;
• The funds will be withdrawn from your credit card account (or bank account) and
transferred to the PayPal account of The International Society for Fungal
Conservation;
• You will receive an email receipt showing that payment has been made, and telling
you how that payment will appear in your credit card statement;
• The Treasurer of the ISFC receives an email saying that we have received your
payment;
• Your PayPal receipt is your proof of purchase, and no other acknowledgement will be
made by the ISFC.
If you are in the UK, you can also contribute by writing a cheque payable to the International
Society for Fungal Conservation and posting it to the Society's Treasurer, Dr Joanne Taylor, 27
Station Road, St Monans, Fife, KY10 2BN, UK. If you want to support the Society in other
ways, please e-mail your suggestions and offerings to: fungalconservation@yahoo.co.uk.
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