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Mushroom growing program in Egypt
By Ayman Samy Daba

Mushroom production began in Egypt about 20
years ago, and with it came a new demand for fresh
mushrooms. The demand is increasing rapidly as
consumers discover the delicious meaty flavor of
mushrooms.

A considerable number of mushrooms are
edible, but no one should experiment with eating
them unless he is fully familiar with the poisonous
ones that must be avoided. In Egypt, only a minute
proportion of fruit bodies are for sale in shopsl an
markets, and they are always eitli&eurotus or
Agaricusmushrooms. The Egyptians are in general
highly suspicious of mushrooms and few are
prepared to eat any but commercially produced
mushrooms. Only these two types of mushrooms
have been extensively cultivated in Egypt.

The primary substrate used fBfeurotusspp.
production in Egypt is chopped rice straw (5 cm).
Other substrates include wheat straw and cottonseed
hulls. At the Mushroom Research Center (Mubarak
City for Scientific Research and Technology
Applications, Egypt), the substrate is filled into
galvanized metal boxes with perforated floors (Fig.
1). The substrate is subjected to pre-fermentation
pasteurization for 1 hour in order to destroy the
vegetative form of competing microorganisms.

Dr. A.S. Daba
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Spawn is transferred to polyethylene bags
containing the sterilized rice straw substrate, laftd
21 days at 27 °C and a humidity of 80 %.

The spread of mycelial growth was related to
the temperature of the substrate. At temperatures
below 15 °C the growth rate was linear, and from
15-20 °C there was an acceleration of growth that
dropped off between 20 °C and 30 °C. Mycelia
development forms the vegetative growth phase of
mushroom growing, and temperature is highly
important since it affects the growth and adapitshbil
as well as quantity and quality of the fruiting ke
produced.

Fig. 1. Mushroom growing room at Mubarak City for
Scientific Research and Technology Applications.

The chemical composition ofPleurotus
ostreatusmushroom fruit bodies produced in rice
straw is the following. The fruit bodies contain a
high content of moisture. Carbohydrates represent
the major constituent iRleurotusspp. ranging from
50 to 80 % (Table 1). The composition of mushroom
mycelia cultivated on liquid medium indicated a
high percent of moisture as well as a high crutid to
protein content.

Table 1. Composition of Oyster mushroom fruit
bodies

Chemical composition Oyster fruit bodies

(%)
Carbohydrate 50.0
Total protein 24.5
Lipids 5.0
Fiber 3.0
Ash 6.0
Moisture 90.0
Energy value 320

(Kcal/100g dry w)

Medicinal Characteristics of Mushrooms

The old proverb says medicines and food results
from the same root. Mushrooms prove this to be
true and are one of the food materials that agree
with the health-oriented tendency of the current
well fed era. Mushrooms have been used as
medicinal materials for 100’s of years. Mushrooms
have recently been getting attention as an anti-
cancer agent. The origin of efficacy of these
medicinal mushrooms, however, has not been
identified.

Starting in the 1970s, Japanese researchers
found that anti-tumour components in some
mushroom species were polysaccharides in nature.
These polysaccharides were different from the
usually used chemotherapy and their carcinostatic
effects were based on the immunological
enhancement in host. Using these findings,
development of medicines from mushrooms has
drawn public attention.

Acknowledgements

| am particularly grateful to Prof. Dr. E. W. Jwann
NRC- Egypt for educating me on the principles of
fungi cultures.

Dr Ayman Samy Daba

Head of Pharmaceutical bioproduct Dept.
Mubarak city for Scientific Research and
Technology Applications- Egypt
Adabal@yahoo.com

MycoAfrica 2(1). African Mycological Association RGO 2



Microbial decolorization of textile dyes
By Ola M. Gomaa

| am a Lecturer at the Soil and Water Lab at the
Microbiology Department, Biotechnology Division,
National Center for Radiation Research Center
(NCRRT), Cairo-Egypt. Our major concern is the
environmental problems escalating and which are
paralleled with diminishing water resources, not
only in Egypt but in Africa as well. The textile
waste water is one of the top environmental
problems according to the Egyptian Environmental
Protection Agency's list of priorities. The color o
the released dyes is the first to cause pollution n
only chemically but also on an aesthetic level. For
the past 5 years, the work at the lab focused en th
decolorization of different classes of textile dyes
the lab scale and the application on the textile
effluent obtained from Egyptian textile factories.
We focus on the removal of color using white rot
and brown rot fungi, optimizing the color removal
and making sure the released water is safe foctdire
disposal by analyzing the by-products and
measuring the chemical oxygen demand (COD) and
biological oxygen demand (BOD) levels. The work
also focuses on identifying the fungal mode of
action for color removal and the enzymes related to
the decolorization process.

Textile effluents often contain large quantities
of dyes that represent a major environmental
problem because of their cytotoxicity and
genotoxicity. These dyes resist degradation byt ligh
water and oxidizing agents and are not readily
susceptible to microbial degradation. Dyes also
prevent light penetration in aquatic systems amd ca
result in incomplete dye degradation and production
of carcinogenic aromatic amines. A considerable
amount of work is dedicated to extend the microbial
degradation process which is considered an
appealing substitute to conventional chemical and
physical methods.

White rot fungi are the best-known dye
decolorizing microorganisms. Furthermore, the
macromolecular structure of the fungal wall also

aids in fungal dye adsorption. These organisms also

synthesize a number of enzymes which contribute
to the decolorization process through extracellular
or intracellular enzymatic pathwayRBhaenorchaete
chrysosporium is the most common fungus
associated with microbial degradation. It is

considered a good model from both the basic and

applied standpoints. This fungus is capable of
producing manganese peroxidase (MnP), lignin

peroxidase (LiP), and laccase (collectively known
as LME) as well as other oxygenases which
contribute to the degradation process. LMEs are
commonly perceived as the primary lignin
degrading enzymes and their actions appear to be
mediated by hydroxyl radicals. Aromatic cation
radicals also appear to be involved in reactions
catalyzed by LME and this accounts for their
relative non-specificity towards various
environmental pollutants degraded by white rot
fungi. This prompts us to hypothesize that a number
of enzymatic and non-enzymatic factors together
may contribute to dye decolorization bfp.
chrysosporium

It is very evident how the white rot fung.
chrysosporiumdegrades the dye on solid Agar
plates. Also, the brown rot fungu#spergillus
niger isolated from local soil samples, showed over
98% decolorization of some of the commonly used
textile dyes in the Egyptian market. The ability of
A. niger to remove the color efficiently is also
visible to the naked eye, as shown in the bottles
before and after the decolorization process which
takes a maximum time of 72 hrs at 0 and 150
rpm.

Our laboratory members headed by Prof. Dr.
Hussein Abd El Kareem presented this work as a
part of the Conference on Environmental Research
held in Sharm El Sheikh, Egypt during February
2008. We are very hopeful about taking this work a
step ahead by characterizing the gene(s) respensibl
for the decolorization imA. niger It is our belief
that the work related to decolorization by differen
fungal strains is still in need of further expldite
to obtain clean water and to stop further pollution

Dr. Ola M. Gomaa, Microbiology Department, National
Center for Radiation Research and Technology
(NCRRT), Cairo- Egypt. ola_gomaa@hotmail.com
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Ethnomycological research and literature surveys fom Africa
By André De Kesel & Jérome Degreef

Ethnomycology is a multidisciplinary field of
research involving many aspects of mycology
(collecting, describing, taxonomy), anthropology an
sociology (inquiries), and linguistics (languagesl a
vernacular names). In many African countries
mycologists have collaborated with local people in
order to record, study, understand and disperse
indigenous mycological knowledge. In the early
nineties a compilation of most of the available
literature was made by Rammeloo & Walleyn (1992),
Walleyn & Rammeloo (1994) and Rammeloo (1994).
These contributions put in evidence that hundrdds o
wild edible fungi somehow play a role in the
livelihood of many ethnic groups throughout tropica
Africa. On a regular basis more ethnomycological
information has become available the last decadte, b
there is no doubt that our knowledge on African
ethnomycology is still very fragmentary and uneyenl
distributed.

Today only a handful of African countries, or
regions, actually benefited from an extensive
ethnomycological survey, the most important ones
(among numerous other contributions) being from
Tanzania (Harkonen et al. 2003), Burundi (Buyck
1994), Bénin (De Kesel et al. 2002, Yorou et al.
2002), Burkina Faso (Guissou et al. 2002) and to a
lesser extent also Nigeria (Oso 1975; Oso 1985),
Zambia (Pegler & Piearce 1980), Malawi (Morris
1994), Central African Republic (Malaisse et al.
2006), DR Congo (Parent & Thoen 1977; Degreef
1992; Degreef et al. 1997), Cameroun (Heim 1952;
Mossebo et al. 2002), Gabon (Walker 1931; Degreef
& Eyi Ndong 2007; Eyi Ndong & Degreef 2008) and
Togo (De Kesel & Guelly 2007).

In tropical Africa, edible mushrooms and other
non-timber forest products (NTFP) constitute an
important source of nutrients or income for
communities in close connection with the forest.
Uncontrolled deforestation (for charcoal production
and underestimation of the locally generated income
from NTFP, however often drive such communities
to severe ecological bankruptcy and fast
impoverishment. In many African countries, such as
Zambia, Tanzania, Zimbabwe, Benin, Togo, Burkina
Faso, DR Congo and others, one can witness thk loca
importance of seasonal harvesting of mushrooms (e.g
spp. inCantharellus, Amanitand Termitomyces In
many cases these highly valued species cannot be
cultivated because they exclusively grow in intienat

association with particular trees or with termites.
There is an urgent need for local experts able to
identify the many different species and willing to
record the extensive but fragile native knowledgs t
still exists.

In this context, and more than ever,
ethnomycological studies can play a key role in: 1)
the long-term protection/preservation of indigenous
ectomycorrhizal forests; 2) the sustainable use of
fungi as non-timber forest products; 3) the
preservation of local traditions and ancestral
knowledge. In the long run, especially through loca
programs of sustainable collecting and forest
protection, ethnomycology has a future and a place
among the tools to combat local poverty and habitat
loss. As only sound ethnomycological studies can
provide the basic information to endorse such
programs, we encourage students and their professor
to initiate and conduct local ethnomycological
studies. Examples and methodologies in
ethnomycology are given in Harkénen et al. (2003),
De Kesel et al. (2002), Yorou & De Kesel (2002) and
Yorou et al (2002).

Referencegnon-exhaustive)

Instead of giving a full list of references on Afn
ethnomycology we refer to the website Wild Useful
Fungi - Home (Boa, 2004 & 2006;
http://82.43.123.182/WildUsefulFunyi/ that
enables one to have access to the references and
basic information concerning edible/useful Fungi
from all over the World. This site provides country
listings of edible/useful species, specific datal an
the original literature source(s) through simple
gueries.

Boa, E. (2004) Wild edible fungi. A global
overview of their use and importance to
people. Non-Wood Forest Products 17. FAO,
Rome, 147 pp.

Boa, E. (2006)
http://82.43.123.182/WildUsefulFungi/

Buyck B. (1994). UBWOBA: Les champignons
comestibles de I'Ouest du Burundi.
Administration générale de la coopération au
développement. Publication Agricol@®34,

124pp.
Degreef J. (1992). Les champignons comestibles,
leur importance pour les populations
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africaines Défis-Sud 38-39.

Degreef J., Malaisse F., Rammeloo J. & Baudart E.
(1997). Edible mushrooms of the Zambezian
woodland area: A nutritional and ecological
approach.Biotechnology, Agronomy, Society
and Environmeni(3): 221-231.

Degreef J. & Eyi Ndong H. (2007). Gerronema
hungo, a comb. nov. for a poorly known
central African edible mushroom.
Cryptogamie, Mycologig8: 171-176.

De Kesel A., Codjia J.T.C. & Yorou S.N. (2002).
Guide des champignons comestibles du Bénin.

Centre International d'Ecodéveloppement
Intégré (CECODI). Coco-Multimedia,
Cotonou, Républigue du Bénin. National

Botanic Garden of Belgium. 274pg. (isbn
99919-953-2-3).

De Kesel A. & Guelly A. (2007). Séminaire de
mycologie. Togo (Afriqgue de I'Ouest) du 2 au
26 juillet 2007. Final Report Global Taxonomy
Initiative project GTI/ExtC/2007.10/DeKesel.
National Botanic Garden, Belgium. 43pg. +
CD-ROM.

Eyi Ndong H. & Degreef J. (2008). Diversité des
espéces de Cantharellus, Lentinus et
Termitomyces consommeées par les Pygmeées
du Nord du Gabon. Proceedings 18th AETFAT
Congress. Yaoundé, 2007. Kew (in press).

Guissou K.M.L, Sankara Ph. & Guinko S. (2002).
Les champignons macroscopiques de la
Réserve de la Mare aux Hippopotames de
Bala: diversité et étude ethnomycologique.
Etudes flor. Vég. Burkina Fasb 45-48

Harkénen M., T. Saariméki & L. Mwasumbi
(1995). Edible mushrooms of Tanzania.
Karstenia35, suppl. : 92 p.

Harkénen M., Niemela T. & Mwasumbi L. (2003).
Tanzanian mushrooms. Edible, harmful and
other fungi.Norrlinia 10: 1-200.

Heim R. (1952). Les Termitomyces du Cameroun et
du Congo francaisMémoires de la société
Helvétique des Sciences Naturel®s 1-41.

Malaisse F., De Kesel A., G. N'Gasse & G. Lognay
(2006). Diversité des champignons consommeés

par les Pygmées Bofi de la Lobaye
(Républigue Centrafricaing}eo-Eco-Trop28
(2): 1-12.

Morris B. (1984). Macrofungi of Malawi: Some
ethnobotanical notesBulletin of the British
Mycological Societyt8(1): 48-57.

Morris B. (1994). Bowa: Ethnomycological notes
on the macrofungi of Malawi. In Seyani J.H. &
Chikuni A.C. (Eds.). Proceedings Xlllth

Plenary Meeting AETFAT congress, Malawi,
2-11 April 1991, 1: 635-647.

Mossebo D.C., Amougou A. & Atanga R. E.
(2002). Contribution a I'étude du genre
Termitomyces (Basidiomycétes) au Cameroun:
écologie et systématiquBulletin de la Société
mycologique de Francil8 195-249.

Oso B. A. (1975). Mushrooms and the Yoruba
people of Nigeria. Mycologia 67: 311-319.

Oso B.A. (1985). A case of mushroom poisoning in
Nigeria. Botanical Journal of the Linnean
Society9l: 295-296.

Parent G. & D. Thoen (1977). Food value of edible
mushrooms from Upper-Shaba region.
Economic Botan@1: 436-445.

Pegler D. N. & Piearce G. D. (1980). The edible
mushrooms of Zambi&ew Bulletin35: 475-
491.

Rammeloo J. (1994). The -contribution of the
national botanic garden of Belgium to the
mycology of Africa. In Seyani J.H. & Chikuni
A.C. (Eds.). Proceedings Xllith Plenary
Meeting AETFAT congress, Malawi, 2-11
April 1991, 1: 671-685. Zomba (Malawi).

Rammeloo J. & Walleyn R. (1993). The edible
fungi of Africa south of the Sahara: a literature
survey.Scripta Bot. Belgh: 3-62.

Walker A. (1931). Champignons comestibles de la
Basse-Ngounié (GabonRevue de Biologie
appliquée et d'Agriculture tropicalél. 240-
247.

Walleyn R. & Rammeloo J. (1994). The poisonous
and useful fungi of Africa south of the Sahara:
a literature surveyScripta Bot. BelglQ: 1-56.

Yorou S.N. & De Kesel A. (2002). Connaissances
ethnomycologiques des peuples Nagot du
centre du Bénin (Afrique de ['Ouest).
Proceedings of the XVIth AETFAT congress,
Meise, 2000Syst. Geogr. PI71: 627-637.

Yorou S.N., De Kesel A., Sinsin B. & Codjia J.T.C.
(2002). Diversité et productivité des
champignons comestibles de la forét classée de
Wari-Maro (Bénin, Afriqgue de ['Ouest).
Proceedings of the XVIth AETFAT congress,
Meise, 2000Syst. Geogr. PI71: 613-625.

André De Kesel & Jérébme Degreef
National Botanic Garden of Belgium
Department of Cryptogamy

Domein van Bouchout, B-1860 Meise ,
Belgium

dekesel@br.fgov.be degreef@br.fgov.be
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Classifieds

Postgraduate Training Fellowships for Women Scientists in Sub-Saharan Africa or Least

Developed Countries
Closing Date 31 May 2008

Agency Third World Organization for Women in Science (DWS

Fellowships are available for female students feafo-Saharan Africa or Least Developed Countries
(LDCs) who wish to pursue postgraduate training eéntre of excellence in the South, in the
following fields of basic sciences: biology, chetngsmathematics and physics.

Important Dates

o™ European Conference on Fungal Genetics
(ECFG9)

Edinhurgh, Scotland

Abstract deadline: 11 January 2008
Congress: 5-8 April 2008

http://www.ecfg.info

The XXIII International Congress of
Entomology, Breaking the  Barriers
(sponsored by the Entomological Society of
South Africa)

Durban, South Africa.

Congress: 6-12 July 2008
http://www.ice2008.org.zaThis congress will
include sessions on entomopathogens

Sixth  International Congress on the
Systematics & Ecology of Myxomycetes
Yalta, Crimea, Ukraine,

Congress: 4-11 October 2008

Registration: 1 May 2008

http://www.icsem6.org/

17" International Society for Mushroom
Science (ISMS) International Congress
Cape Town, South Africa

Congress: 20-24 May 2008

Abstract deadline: 1 May 2007
http://www.isms2008.co.za

IUMS (International Union of
Microbiological Societies) Congresses 2008:
Xl Bacteriology and Applied

Microbiology/XIl International Congress of
Mycology/ XIV Congress of Virology
Istanbul, Turkey

Abstract deadline: 31 January 2008
Congress: 5-10 August 2008
http://www.lUMS2008.0rg/

9" International Plant
Pathology (ICPP)

Torino, Italy

Congress: 24-29 August 2008

Abstract deadline: 15 October 2007

http://www.icpp2008.org/

Congress  of

2% International ICFMH Symposium
“Evolving Microbial Food Quality and
Safety (FOOD MICRO 2008)

Aberdeen, UK

Congress: 1-4 September 2008

Abstract deadline: 29 February 2008
http://www.foodmicro2008.org/

2nd African Conference on Edible and
Medicinal Mushrooms (ACEMM)

Accra, Ghana

Congress: 17-21 November 2008
http://www.asemm.org/accra2008/index.html

e-Biosphere 09, the International Conference
on Biodiversity Informatics

London, UK

Congress: 1-5 June 2009
http://tinyurl.com/25e369
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International Mycological Congress (IMC9)
(hosted by the British Mycological Society)
Edinburgh, Scotland

Congress: 1-6 August 2010
www.imc9.info

Useful websites

AGIS (Agricultural Geo-Referenced
Information System

http://www.aqis.agric.za/agisweb/agis.html

Agricultural Research Council (ARC)
http://www.arc.agric.za/

ASCOfrance (ascomycete taxonomy in Europe
and provides a forum for general ascomycete
taxonomy)

http://www.ascofrance.com

BioNET (global network for taxonomy)
http://www.bionet-intl.org/

BPI (including South African
phytopathogenic fungi databasg
http://www.ars.usda.gov/main/site_main.htm?mode

code=12-75-39-00

CABI Databases(including Index fungorum,
search family names, search author names)
(nomenclature of names)
http://www.indexfungorum.org/Index.htm

Centraalbureau voor  Schimmelcultures
(CBS); also house#lycobank, Mycoheritage
(online versions of scarce and old mycological
literature, including Ethel Doidge’s
monographic work on South African fungi),
polyphasic identification tools andStudies in
Mycology online (includingSIM 55, an issue
devoted to southern African mycology).
http://www.cbs.knaw.nl

Forestry & Agricultural
Institute (FABI)
http://fabinet.up.ac.za

Biotechnology

Global
(GBIF)
http://www.gbif.org

Biodiversity Information Facility

Global slime mold project (databases for
slime mold collections, images, current
taxonomy, protocols and educational resources)
http://slimemold.uark.edu

International Mycological Association (with
links to other mycological societies and
associations and numerous useful mycological
links)

http://www.ima-mycology.org/

International Society for Plant Pathology
http://www.isppweb.org/

Mycology.net(useful mycological links)
http://www.mycology.net/

Myconet (online
Ascomycota” and
systematics")
http://www.fieldmuseum.org/myconet/

journal, "Outline of
"Notes on ascomycete

Mycokey (includes information on the
interactive fungal identification program
Mycokey, and other research done such as
studies on the Fungi of Burkino Faso)
http://www.mycokey.com/BurkinaFaso.html
Mycoroot  (information on indigenous
mycorrhizal fungal products and mycorrhizal
analysis services)

WWW.mycoroot.com

National Center for
Information (sequences)
http://www.ncbi.nim.nih.gov/

Biotechnology

South African National Biodiversity Institute
(SANBI)
http://www.sanbi.org/

Southern  African for Plant
Pathology (SASPP)

http://www.saspp.co.za/

Society
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World Taxonomists Database
http://www.eti.uva.nl/tools/wtd.php

Deep hypha(also see Vol. 98, no. 6 issue of
Mycologia on Mycological Society of America
webpage)
http://ocid.nacse.org/research/deephyphae/

Assembling the Fungal Tree of Life
http://aftol.org/

Consortium for the Barcode of Life (CBOL)
http://barcoding.si.edu/

All fungi Barcoding
http://www.allfungi.org/index.php

Cybertruffle's Robigalia: Observations of
fungi and their associated organisms
http://www.cybertruffle.org.uk/robigalia/eng/in
dex.htm

Cyberliber: digital
providing scanned
mycological literature
http://www.cybertruffle.org.uk/cyberliber/

library for
images of

mycology,
pages of

Cybernome (a nomenclatural and taxonomic
database for fungi and their
organisms, providing direct onward links to
global standard nomenclatural databases

associated

http://www.cybertruffle.org.uk/cybernome/eng/
index.htm

Cybertruffle's Fungal Valhalla (a website
providing information about now dead
mycologists)
http://www.cybertruffle.org.uk/valhalla/index.h
tm

Darwin Initiative for the conservation of
microfungi
http://www.cybertruffle.org.uk/darwin-
microfungi/index.htm

NZFUNGI - New Zealand Fungi
Bacteria) Landcare
http://nzfungi.landcareresearch.co.nz/html/myc

ology.asp

(and

Wild Edible fungi. A global overview of their
use and importance to people
http://www.fao.org/docrep/007/y5489e/y5489e
00.HTM

Wild Useful Fungi
http://82.43.123.182/WildUsefulFungi/

International Code of Botanical
Nomenclature — Vienna code
http://www.bgbm.org/iapt/nomenclature/code/d

efault.htm

New websites

African Society for Edible and Medicinal
Mushrooms

http://www.asemm.org/

Encyclopedia of life
http://www.eol.org/

South African Association of Botanists
http://wolfman.rucus.net/SAAB/

South African Genetics Society
http://sagene.co.za/

Henry Stewart talks (on various biological topics
for lectures)
http://hst.streamuk.com/bsr/index.asp?chk=1

International Field Guides
http://www.library.uiuc.edu/bix/fieldguides/mai
n.htm

South African Society for Microbiology
http://www.uovs.ac.za/fac/natural agricultural/
sasm//index2.php
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African Library:
Ethnomycology

Additional references than those listed by De KeseDegreef (p. 4) sent by Cathy Sharp from
Zimbabwe (mycofreedom@zol.co.yvand Dr. Marie-Solange Tiébré (tiebre.ms@fsagkecfrom

Belgium (originally from Ivory Coast).

Abdulla, F., Kanipathillai, V., Whalley, M. &
Whalley, T. (2002). Termitomyces mushrooms:
a tropical delicacyMycologig 16(1): 9.

Adewusi, S.R.A., Alofe, F.V., Odeyemi, O.,
Afolabi, O.A. & Oke, O.L. (1993). Studies on
some edible wild mushrooms from Nigeria:l.
Nutritional, teratogenic and toxic considerations.
Plant Foods for Human NutritioA3: 115-121.

Alabi, R.O. (1990). Mycology and Nigerian
Culture: past, present and future. Regional
Mycological Conference, Mauritius, June 13-15,
1990.

Aletor, V.A. (1996). Compositional studies on
edible tropical species of mushroomBood
Chemistry54: 265-268.

Antonin, V. (1998).Marasmius heinemannianua,
new edible species from Benin, West Africa.
Belgian Journal of Botan$31(2): 127.

Bottomley, A.M. & Talbot, P.H.B. (1953).
Common edible and poisonous mushrooms in
South Africa. Botany and Plant Pathology
Seriesl?. Dept.of Agriculture.

Gautier-Beguin, D. (1992). Plantes de cueillette
alimentaires dans le Sud du V —Baoulé en Cote
d;lvoire. Description, écologie, consommation et
porduction. Boissiera46.

Gerault, A. & Thoen, D. (1992). Les champignons
dans les pharmacopées traditionnelles de
I'Afriqgue de I'Ouest.Rev. Méd. Pharm. Afl.:
45-53.

Harkonen, M., Saarimaki, T. & Mwasumbi, L.

(1994). Tanzanian mushrooms and their uses 4.

Some reddish, edible and poisonamanita
speciesKarstenia34: 47-60.
Heim, R. (1936). Apercu sur les champignons

toxiques et comestibles des colonies francaises.

In Curasson GPathol. Exot. Vétérin. Com:
1-31

Karhula, P., Harkonen, M., Saaimaki, T., Verbeken,
A. & Mwasumbi, L. (1998). Tanzanian
mushrooms and their uses 6Lactarius
Karstenia38: 49-68.
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