
 
 
 
 
 
 
 

Submitted 22 January 2017, Accepted 28 February 2017, Published online 7 March 2017  
Corresponding Author: Abdel-Azeem, A. M. – e-mail – ahmed_abdelazeem@science.suez.edu.eg 

1

Sustainability Cybernetics Journal 2(1): 1–16 (2017)      ISSN 2057-0430 
 
Copyright © 2017                                                               Open Access 
 
http://www.icea-global.org/SCJ.html    

 
The orphans of Rio in Northern Africa – Egypt, a case study 

 
Ahmed M. Abdel-Azeem and Fatma M. Salem 
 
Botany Department, Faculty of Science, Suez Canal University, Ismailia 41522, Egypt- 
ahmed_abdelazeem@science.suez.edu.eg; fatmasalem@rocketmail.com  
 
Submitted 22 January 2017, Accepted 28 February 2017, Published online 7 March 2017    
 
Citation: Abdel-Azeem, A. M. and Salem, F. M.  2017 – The orphans of Rio in Northern Africa- Egypt, a 
case study. Sustainability Cybernetics Journal 2(1), 1–16. 
 
Abstract 
 

Ecologically and economically, the Fungi kingdom is of an immense value and is necessary 
for sustainable life on the planet. There are six kingdom classifications of life - with Fungi 
classified as a kingdom of their own. Taxa of Kingdom Fungi are diverse, and as the second 
largest group of organisms - after insects, are distributed among numerous groups of living 
organisms. Technological advances in molecular research have enabled mycologists to discover 
and identify fungal taxa. It is estimated that as many as 1.5 million fungal species exist. Fungi 
are ubiquitous for ecosystems; undertaking many roles both independently and in association 
with other organisms. The International Union for Conservation of Nature (IUCN), in the last 
decade, has recognized that fungal conservation is important for plant and animal conservation, 
and has asked governments worldwide to pay much more attention to conserving fungi.  The 
biodiversity and conservation of fungi and public perceptions in NA - especially in Egypt, 
remains very low, and a lot of education is urgently needed. This work has to be considered as an 
important contribution to the nature conservation program in Egypt. One important theme is the 
sustainable use of fungal resources, enforcement of legislations and conventions concerning the 
fungal diversity in different habitats in Egypt. In addition to the urgency of environmental 
education, the application of appropriate protected-area-management systems is also 
recommended. There is a need to separate fungi from plant kingdom, decisively, in educational 
courses in Egypt, and to integrate mycodiversity into the science and environmental curricula 
and extra-curricular activities. Egyptian mycologists have a responsibility to communicate and 
discuss these issues to the public and politicians. This is a very challenging task, as even the 
scientific communities often overlook the importance of fungi and their fundamental role in 
conservation, recycling and protection of ecosystems. Capturing the attention of Egyptian 
politicians is even more difficult as Egyptian legislation is strongly focused on protecting 
habitats of animals and plants while ignoring fungi. Governments, communities and individuals 
all have stewardship responsibilities for protecting biodiversity including fungi. While the state 
of legislative fungal protection in Egypt remains largely unchanged, there is at least slow 
progress in the areas of recognition and knowledge of fungi. In Egypt, fungi are ignored due to 
their treatment as a part of flora. The number of the Egyptian fungi recorded is 2420 taxa - 
exceeding the Egyptian plants', after an exhaustive revision of all the available literature and 
sources mentioned since 1813. Some threats for Egyptian fungi can already clearly be identified: 
Loss of habitat due to overgrazing, medicinal plant collection malpractices, climate change, 
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human population growth, pollution of water resources including the Nile River, bioprospecting 
and the fragility of desert ecosystems. In most cases in Egypt, however, the scarcity of 
information about fungal populations makes conservation status evaluations beyond “data 
deficient”, difficult or impossible. The Egyptian strategy right now should consider the 
paramount importance of fungal species for biodiversity. On participation in the preparation of 
the the National Strategy and Action Plan for Biodiversity Conservation in Egypt, I 
recommended five major interventions. In 2016, Abdel-Azeem introduced the Egypt’s National 
Fungus Day with the unlimited support from the CBD, IUCN and mycologists and he founded 
the Egypt’s Mycologists Network (EMN) [see annex, 5c] as a structured network of Egyptian 
mycologists, with a steering committee to guide and promote best practices, and to resolve 
relevant through collaboration between mycologists, amateur fungal groups, fungal conservation 
societies, regional natural parks and environmental agencies. 

 
Key words – Climate changes – conservation – desert – diversity – education – Egypt – fungi – 
Northern Africa – truffles 

 
Introduction 
 

The Northern African countries (6 countries and 1 disputed) constitute an area of 8,258,701 
Km2 with a population of more than 210 million people. United Nations (2016) divided Northern 
African countries into three climate regions: northern (Mediterranean climate), southern (arid to 
semi-arid with Saharan climate), and western (oceanic climate) 

 
The United Nations' list of protected areas (Deguignet et al., 2014) show that conservation 

of nature in Northern Africa (NA) increased in the last two decades, in which a total 599 
protected areas were either designated, proposed, not-reported, or adopted (Deguignet et al., 
2014). Additionally, conservation of nature, and conservation training courses, in NA have been 
actively pursued, receiving much international attention during the last three decades (Deguignet 
et al., 2014), but fungi – in this regard; their diversity, their unexplored habitats, conservation 
status and the significance of protecting them, are all being consistently overlooked. The 
“Orphans of Rio” (Hawksworth, 1997) situation, reflects how the Convention on Biological 
Diversity (CBD) has been powerless in conserving fungi (Minter, 2010) even the CBD which is 
committed to encourage sustainable development. Due to such lack of attention and under-fund 
of mycological activities, the true biodiversity of Kingdom Fungi is unknown, since many fungi 
are inconspicuous and with incertae sedis taxonomic position, and therefore, many fungi species 
are treated as the 'Cinderella' among step-sisters; lost between both Animal and Plant kingdoms 
(Abdel-Azeem et al., 2012). 

 
Egypt is a NA country with an area of about 1,000000 Km2, mostly arid (World Atlas). 

Located at the northeast corner of Africa, at the crossing of three continents Asia, Africa and the 
Mediterranean Europe, Egypt is - geographically, a transcontinental country while - culturally, a 
cross-road for great civilisations (see Deguignet et al., 2014). Egypt is enclosed by two seas, one 
on the North (the Mediterranean) and the other on the East (the Red Sea). River Nile divides 
Egypt into a western part including the Libyan Desert (ca. 681000 km2) and the Eastern Desert 
(ca. 223000 km2), and the Sinai Peninsula (ca. 61000 km2). The Nile basin, containing the valley 
in the south (Upper Egypt) and the Nile delta in the north (Lower Egypt), and constitutes the 
densely inhabited farmlands of Egypt (ca. 40000 km2). Based on it’s unique geographical 
position which enhanced by presence of the Nile, Egypt hosts a wide diversity of terrestrial, 
aquatic and marine habitats (CBD). 
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2. Factors Limiting Fungal Conservation in NA 
 

2.1 Misrepresentation: Fungi or Plants? 
 
In 1969, Robert Whittaker set a new (fifth) Kingdom to hold fungi, as separate from 

animals and plants. In terms of roles, we may say that while plants are mainly producers, animals 
are mainly consumers, and fungi are the recyclers. Although fungi are just as much threatened - 
as animals and plants; by climate change, habitat destruction, invasive species, pollution, over-
exploitation and even, in some cases, persecution; they are the least protected. In Egypt, the 
Nature Conservation Sector of the Egyptian Environmental Affairs Agency (EEAA), treated 
fungi as plants before 2014 and included the Egyptian fungi in the flora list  

The estimate number of fungi on earth is currently thought to be greater than what 
Hawksworth (1991) had suggested; 1.5 M species of fungi (Hawksworth, 2001). A total number 
of 98,998 of fungal species accepted to date by Kirk et al. (2008) in the 10th edition of Ainsworth 
& Bisby’s Dictionary of the Fungi (excluding taxa treated under Chromista and Protozoa). They 
reported 1039 species of chromistan fungal analogues and 1038 as protozoan fungal analogues 
(Abdel-Azeem, 2010). 

Environmentally, fungi are tremendously important and offer indispensable services to the 
ecosystem e.g., soil formation and fertility (Soliman, 2015). Fungi are also a very important 
source of secondary metabolites and novel chemicals of great value in pharmaceutical industries 
and medicine e.g. polyacetylenes, ergot alkaloids, steroid derivatives, antibiotics, statins, anti-
rheumatoid and anti-cancer drugs, etc (Moore, 2001). 

Following several international calls/conferences and campaigns carried by mycology 
lobby groups and enthusiastic conservationists, the IUCN has responded and considered the 
fungal conservation as important as of animals and plants. Conservation of fungi in NA though, 
is still being overlooked and the challenges involved are predictably daunting in comparison with 
those of animals and plants. By searching the database of the World Federation for Culture 
Collections (WFCC) only one culture collection in NA was recorded (World Data Centre for 
Micro-organisms (WDCM)) to conserve fungi and other microorganisms. According to the 
Michelli Guide to Fungal Conservation, all NA countries are totally deficient (see Micheli 
Guide), except for Egypt; even though they have all signed The Rio Conventions’ mandate (See 
annex, 15). This fifth national report (most recent) of Egypt recognized this reality [the report 
avoids the very common mistake of treating fungi as though they are plants as before]. 

 
2.2 Absence of adequate fungal documentation 

 
Egypt, and NA countries in general, host a rich biological diversity of fungi. Conservation 

of nature by ancient Egyptians was recorded on walls of temples and papyrus sheets. Egypt, 
known as the cradle of civilisation, has documented its fascination with fungi, when ancient 
Egyptians produced a number of hieroglyphic depictions of psychedelic mushrooms on temple’s 
walls and through hieroglyphic texts throughout the country (Abdel-Azeem, 2010) (Fig. 1). The 
majority of temples with countless pillars, e.g. Philae temple, are like huge mushrooms with 
caps, tall stipes, and mushroom imprintings and paintings distributed all over Egypt (Abdel-
Azeem, 2010, 2014). Berlant (2005) theorized that both ancient Egyptian crowns, white and 
triple, were inspired from the primordia of Psilocybe cubensis. Many old dynastic ear studs and 
other structures that obviously resembled mushrooms (Fine Arts Catalogue of Boston Museum, 
1982; Aldred, 1971). 

The Hearst (1550 B.C.) prescriptions 89-92 deal with the treatment of skin abrasions or 
contusions, recommend the application of moldy bread crumbs, salt, and rags. Here one may 
assume an ancient observation on the possibility of molds being helpful in preventing skin 
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infections in connection with abrasions. This is a long way from the modern antibiotics, but it 
suggests the same sort of observational skill (Leake, 1952). 

In contemporary Egypt, however, this is not the case. The documentation of activities 
related to fungi, whether of collection, conservation, bioprospecting or biodiversity are 
extremely limited.  

 
2.3 Limited checklists updates 

 
Updated checklists of fungi are very limited in NA even they are one of the most important 

and critical tool for conservation (Söderström et al., 2007, 2008). Egyptian fungi have been the 
target of few comprehensive assessments published in the last three decades (e.g. El-Abyad and 
Abu-Taleb, 1993; El-Abyad, 1997; Moustafa, 2006; Abdel-Azeem, 2010; Moustafa and Abdel-
Azeem, 2011; Abdel-Azeem and Salem, 2013a, 2015; Nafady et al., 2016 and Soliman et al., 
2016).  

 
2.4 Lack of accountability for fungal conservation 

 
In the majority of NA countries fungi still treated as plants and the responsibility of their 

conservation back to the Ministry of Environment. Egypt signed in 1936 the Convention of the 
Preservation of Fauna and Flora in their Natural State as a pioneer country in NA and worldwide 
to conserve natural resources and their biodiversity. In 1979 the Egyptian Wildlife Service 
(EWS) has been established by the Ministry of Agriculture as the first national institution 
concerned with the formulation and implementation of policies to protect the Egyptian wildlife. 
Later on, the Egyptian Environmental Affairs Agency (EEAA) replaced EWS, which has 
become recently a department of the State Ministry of Environmental Affairs. Egypt signed CBD 
in 1992 and completed the ratification in 1994. The Egyptian (National) Biodiversity Unit of 
EEAA, Academy of Science and Scientific Research (ASRT), Governmental Universities, 
Research Centers, National Institutes, Zoological and Botanical Gardens and Non-Governmental 
Organizations are also concerned with the task of protection of living organisms, including fungi 
(Abdel-Azeem and Soliman, 2011a).   

 
2.5 Educational challenges to fungal conservation 

 
Fungal conservation not integrated in the curricular and extracurricular activities in the 

majority of NA countries. In Egypt, Abdel-Azeem and Soliman (2011) started designing integral  
extracurricular activities related to biodiversity in general and to fungal conservation in 
particular.  Later on Soliman with Abdel-Azeem in 2011 initiated the Science Across Egypt© 
Project through different activities to train science teachers, students and school managers on 
fungal conservation activities either directly or indirectly. The SAE programme for schools has, 
unfortunately, been interrupted by the political upheaval and the change in NGOs laws, and has 
come to a halt in 2013. The efforts continue on the higher-education level, though, through the 
activities of the Arab Society of Fungal Conservation founded and chaired by Dr Ahmed Abdel- 
Azeem. 
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2.6 Un-monitored bioprospecting vs. Conservation 

 
Fungi (macro or micro) in NA countries suffered all the time from 

unsupervised/unmonitored and excessive bioprospecting - which generally described as the 
search in extreme or biodiversity-rich environments for naturally occurring chemical and 
biological compounds (Abdel-Azeem et al., 2012), and collection (as in the case of desert truffles 
- (Soliman, 2013; Abdel-Azeem and Salem, 2013b).  

 
3. Fungal Conservation Efforts in Egypt as a Case Study 
 

Since 2007 Dr. Ahmed M. Abdel-Azeem, a mycosystematist and staff member of faculty 
of Science at the University of Suez Canal, and his team of young, energetic mycologists, 
teachers and colleagues established substantial plans and long-sustained efforts to conserve the 
Egyptian fungi through different activities they are: 

 

Figure (1): A- Wall relief of a mushroom basket in Temple of Hathor, Dendera, 
B- A pillar with a fan or oyster-shaped top in Temple of Philae in Aswan, Egypt, 
C- Mushroom relief in Edfu Temple © Abdel-Azeem 2016. 
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3.1 From 2007 on to 2010, Dr. Abdel-Azeem, (as the founder of the Community and 
Environmental Services Society (NGO) in Saint Katherine, South Sinai) arranged many training 
and workshops to more than 200 Bedouin women (Fig. 2) in the Sinai Peninsula on cultivating 
and marketing mushrooms for food (EuropeAid/123879/C/ACT/EG).  

 
3.2 In 2011, Dr. Abdel-Azeem won the prestigious Rubenstein Research Fellowship 

Award for his scientific research and commitment to online collaboration and outreach studies 
on the fungi of North Africa and the Middle East under mentorship of Dr. David Minter 
(Principal Scientist at CABI (formerly the International Mycological Institute) and President of 
International Society of Fungal Conservation). Abdel-Azeem scholarship directed to develop a 
minimum of 400 Encyclopedia of Life (EOL) compatible web pages for non-lichen forming 
Egyptian Ascomycetes species (see annex, 4). Since 2012, more than 260 EOL pages have been 
published online for the Egyptian taxa by Abdel-Azeem (Fig. 3). 

 
3.3 Dr. Abdel-Azeem and his team started campaigning to raise awareness on fungal and 

environmental conservation among Egyptian schoolchildren. In 2011, Soliman and Abdel-
Azeem - under the Science Across Egypt Programme, surveyed 400 students in 20 schools 
online and on site polls to check if the school students have any information on the fungi and 
their environments (Soapbox Science 2011: Science Across Egypt Project; Soliman, 2011b). The 
results showed out that 86.4 percent of the surveyed students thought that fungi were micro-
organisms. One of survey questions about the number of the Egyptian protected areas was not 
correctly answered be all the participants – who were not allowed to search the answers online.  

 

Figure (2): A- Graduation of Bedouin’s women trainees after mushroom cultivation 
courses, B- A training course on cultivation of mushroom in plastic mesh, C- Old 
Bedouin’s woman trained on production of mushroom by vegetables plastic basket 
technique, D- Pleurotus ostreatus produced by Bedouin’s women © Abdel-Azeem 
2010. 
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Amusingly, about 5% of students surveyed said they've ever visited any Egyptian protected area. 
The authors applied the same survey to 40 journalists and the results were not so different 
(Abdel-Azeem and Soliman, 2011a). 

 
 

3.4  Dr. Abdel-Azeem presented publications, provided and help in translation of online 
articles, database websites on fungi, and fungal conservation publications (Abdel-Azeem and 
Minter, 2011; Abdel-Azeem, 2011; Soliman and Abdel-Azeem, 2011; Abdel-Azeem and 
Soliman, 2011b, 2012; Soliman, 2011; Abdel-Azeem and Soliman, 2011 c).  

Abdel-Azeem translated the database of the Cybertruffle's Robigalia website, and made it 
available for the Arabic speakers. Database of Cybertruffle's Robigalia’s provides a total number 
of 685 401 records of living biota. The conversion of databases of fungi and associated 
organisms of Cybertruffle's Robigalia and Cybernome into Arabic language by Abdel-Azeem is 
considered a huge step for the Arab researchers, educators, students and amateurs mycologists 
(Abdel-Azeem et al., 2013). 

 
3.5 In 2011, Dr. Abdel-Azeem with Ms Soliman (educational consultant) introduced 

mycology in extracurricular activities at Port Said American School, Egypt – for a beginning. 

 

Figure (3): A- Abdel-Azeem as a scholar of EOL for description of North of Africa 
and Middle East fungi, B- An EOL compatible web page for an Egyptian fungus 
established by Abdel-Azeem and Minter © Abdel-Azeem 2012.  
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High school students become totally engaged and have fun with science as they learn to research, 
isolate and identify indoor and outdoor fungi by deposition plate technique. Gihan S. Soliman 
and Dr. Abdel-Azeem organized school events to introduce leading fungi experts and brilliant 
international mycologists to school children (Fig. 4). Blending the exciting world of mycology, 
pleasure and inspiration for future scientists made these events memorable and popular. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
3.6 Dr. Abdel-Azeem raises national and international awareness on fungal conservation 

through organizing workshops in different Egyptian universities and research centers for 
scientists and for stakeholders and decision makers since 2010. Training courses included more 
than 250 students on: How to apply IUCN red-listing criteria for assessing and reporting on the 
conservation status of Egyptian fungi? Abdel-Azeem’s higher-education team of undergraduate 
and postgraduate students has recognized participation in local and international conference by 
their researches on Fungal conservation. Examples of such participants are of the Sixteen 
Congress of European Mycologist; BioVision Alexandria 2012, 2014; TWAS-ARO 8th Annual 
Meeting 2012; Horizon 2020 Capacity building workshops (2011, 2012); Eu-Jordan Networking 
in renewable Energy and Energy Efficiency (Jordan, 2013); Third International Congress for 
Fungal Conservation (Turkey 2013). 

 
3.7 Dr. Abdel-Azeem in 2012 was selected as international expert to survey the air 

microbiota in the unveiled Cheops’ second boat pit (Fig. 5). He isolated eight species of air fungi 
from the pit belonging to four genera. Abdel-Azeem as a mycologist who has studied the fungi 
of North Africa has been selected as a team member to study the fungi deteriorated 
archaeological wood in Abydos Middle Cemetery project (See annex, 9). 

 
3.8 In 2013, Dr. Abdel-Azeem founded the Arab Society for Fungal Conservation (ASFC) 

as a pioneer society for fungal conservation in the Arab world and North of Africa (Fungi of 
Egypt). The society founded in Botany Department, Faculty of Science, University of Suez 
Canal (Abdel-Azeem and Salem, 2013b). In 2014, the society received a grant from The 

Figure (4): A visit of Dr. Kari Steffen, in the middle, a Finnish 
mycology expert to Port Said American School in Cairo © Abdel-
Azeem 2011, 
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Mohamed bin Zayed (MBZ) Species Conservation Fund (see annex, 11) to conserve and 
evaluate the current conservation status of 10 species of Egyptian Fungi (Fig. 6). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Various cooperation protocols have been signed between ASFC and many other authorities 

since 2014. In 2014 a cooperation protocol signed between ASFC and Science &Technology 
Exploration Centers in Egypt.  In 2015, a protocol of cooperation between the Mycological 

Figure (5): A, Air sampling from the unveiled Cheops’ second boat pit © 
Abdel-Azeem 2012.  

Figure (6): A, B- Morchella esculenta a 
threaten species in Egypt © Abdel-
Azeem 2016. 
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Society of Romania and Arab Society for Fungal Conservation was signed in Iasi, Romania. 
Recently, in 2016 and 2017 similar protocols signed with the Korean Society of Mycology in 
Korea, Minnesota Mycological Society in the United States of America and National Institute of 
Oceanography and Fisheries (Annex, 17). 

  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3.9 Abdel-Azeem (2014) published an article on a good candidate for International Fungus 
Day and due to his national and international efforts to conserve fungi, ASFC declared the 20th 
of February 2016 as Egypt’s National Fungus Day in Bibliotheca Alexandria (See Web Pages 
section) (Fig. 7) which supported and accepted by many international societies and mycologists 
e.g. the Convention on Biological Diversity (See Web Pages section for event documentation). 

 
3.10 The First International Conference on Fungal Conservation in the Middle East and 

North of Africa (ICFC-2016) has been organized by the Arab Society for Fungal Conservation 
(ASFC) at Suez Canal University, Ismailia 41522, Egypt from 18th till 20th of October 2016 
(see annex, 5d). Conference Chairman was Prof Moustafa Fouda (Minister Advisor on 
biodiversity, Egyptian Environmental Affairs Agency) and the Conference General Secretary 
was Dr Prof Ahmed M. Abdel-Azeem (Annex, 18).  The conference was held under the auspices 
of the Suez Canal University.  

This conference (Fig. 8) was the first one in the MENA region pertaining to Fungal 
Conservation and aimed to bring together leading academic scientists, researchers and research 
scholars to exchange and share their experiences and research results about all aspects of fungal 
conservation. It provided the first interdisciplinary forum for researchers, practitioners and 
educators to present and discuss the most recent innovations, trends, and concerns, practical 
challenges encountered and the solutions adopted in the field of fungal conservation. The theme 
of Conference is “Bioprospecting vs. Conservation” with 15 topics. About 200 participants 
belonged to seven countries were participated in the conference they were from United 
Kingdom, France, Germany, India, Kuwait, Iran and Egypt. 

Plenary speakers were Dr David Minter (President of International Society for Fungal 
Conservation, UK; Dr Jean Mouchacca (Natural History Museum, Paris, France), Prof. Gerhard 
Kost (Philipps University of Marburg, Germany), Dr Prof. Azza Al-Musallam (Kuwait 

Figure (7): Declaration of the Egypt’ National Fungus Day in 
Bibliotheca Alexandrina © Abdel-Azeem 2016.  
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University, Kuwait), Dr Prof. Ahmed M. Abdel-Azeem (Suez Canal University, Egypt), Dr Prof 
Mona F. Kaiser (Suez Canal University, Egypt) and Dr Prof Michael Weiss (Steinbeis 
Innovation Center, Germany).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.11 As Abdel-Azeem participated in the preparation of the National Strategy and 
Action Plan for Biodiversity Conservation, he recommended the five following interventions: 

 
1- Understanding and documentation of fungal diversity. 
2- Conserving fungal diversity. 
3- Using fungal diversity sustainability. 
4- Promoting education and awareness about fungal diversity. 
5- Building capacity. 
 

4. Status of Fungal Conservation in Egypt 
 

One of the most important fungal conservation steps is update your information concerning 
what are you going to conserve. How many species of fungi are there in Egypt? That is our 
important question! As cited in the Fifth Egyptian National Report of CBD (see annex, 10), 
Abdel-Azeem and Salem made more revision and updating to the previous mycological work, 
and recorded 2422 Egyptian taxa - in comparison to El-Abyad (1997) and Abdel-Azeem (2010), 
who had recorded 1246 and 2181 species respectively. On the kingdom level, Fungi came first 
by 1964 species followed by Chromistan fungal analogues (186) and Protozoan fungal analogues 
(61) respectively. The Ascomycota form the single largest group within this checklist, with about 
1563 species, of which about 157 are lichen-forming, and about 1000 are known only from their 
conidial (asexual) states, 89 belonging to Chytridiomycota, 27 to Blastocladiomycota, 70 to 
Zygomycota, 47 to Glomeromycota, and 222 to Basidiomycota. 

 

Figure (8): Closing ceremony of the First Intenational Conference on 
Fungal Conservation in MENA, Egypt 2016 © Abdel-Azeem 2016.  
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In Egypt, the impact of human activities on fungal diversity is unquantified, and the need 
of fungal conservation is often ignored. Some threats can already be identified; loss of habitat, 
medicinal plants over-collection, climate change, growth of human population/urbanisation, the 
Nile’s river pollution, continuous bioprospecting in the harsh ecosystems (desert, salt marshes, 
etc.). Other threats doubtless exist. Egypt, as a pioneer country in NA in fungal conservation, is 
an important example in explaining the wealth of fungi found there, but it is also an indication 
that fungal conservation needs encouragement and funding so that surveying, systematic 
exploration can be carried out, inventories made, and more updated checklists produced. In most 
cases, however, the lack or shortage of information about diversity of Egyptian fungi and 
populations sets conservation status evaluations as either “not evaluated” or “data deficient”. 

Recently all the aforementioned steps were applied for conservation of fungi in Egypt 
through various activities and by applying conservation steps proposed by Moore et al. (2001) 
they were: 1- by conserving the habitats of some national parks in Egypt (e.g., Saint Katherine 
Protectorate) through volunteers, 2- in situ conservation of rare and endangered desert plants 
reserves as microhabitats for fungi, (e.g. truffles awareness campaigns with local Bedouin tribes) 
and, 3- ex situ conservation for saprobic and facultative pathogenic taxa in the new Fungarium 
(culture -collection to preserve different species of fungi, versus to the conventional herbariums - 
as mentioned before) of Suez Canal University established by Abdel-Azeem and his co-workers. 

 
One example of Egyptian fungi that needs conservation is desert truffles. Truffles 

undoubtedly, are of commercial importance, especially in North Africa (Trappe, 1971). The 
popularity of the highly prized truffles is due to their constituents of essential nutrients. Bedouins 
usually use truffles as a substitute for meat. Due to Arab spring movements in three NA 
countries (Tunisia, Egypt, Libya) and their effects on the economic level of their populations, 
truffles were over-collected as a source of income (Soliman, 2012; Abdel-Azeem and Salem, 
2013b) and their threatened condition were studied (Soliman, 2012; Abdel-Azeem and Salem, 
2013c). In order to maintain and improve their strategic importance,  habitat preservation is 
applied in situ (e.g. conservation of truffles though awareness campaigns with local Bedouin 
tribes have been carried by Abdel-Azeem’s team in Sidi Barani desert near the boarder line of 
Libya). 

 
Conclusion 
 

The biodiversity and conservation of fungi and public perceptions in NA especially in 
Egypt remains very low, and more education on fungal conservation is urgently needed. This 
work has to be considered as an important contribution to the nature conservation program in 
Egypt. One important theme is the sustainable use of fungal resources, enforcement of 
legislations and conventions concerning the fungal diversity in different habitats in Egypt. 
Environmental education is an important point in the activity concerning fungi conservation and 
application of appropriate protected area management systems. There is a need to separate fungi 
from plant kingdom in educational courses in Egypt and to integrate mycodiversity and fungal 
conservation into the science (biology) and environmental curricula and extra-curricular 
activities. Egyptian mycologists carry the responsibility to discuss these issues and communicate 
with public and politicians. This is a very heavy burden, as even the majority of scientists deny 
the true importance of fungi and their essential role in the conservation, recycling and protection 
of biomes. A hard mission for the Egyptian mycologist is to get the attention of national 
politicians and decision makers and is even more difficult as national legislation is strongly 
focused on protecting of plants and animal and ignoring 'orphans of Rio'. Egypt’s Mycologists 
Network (EMN) founded by Abdel-Azeem in 2016 (Fungi of Egypt - Network) is a structured 
network of Egyptian mycologists with a steering committee to guide and promote best practices 
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and to solve such problems through collaboration between decision makers, mycologists, fungal 
conservation societies/ individual enthusiasts, national protectorates and environmental agencies. 
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