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Abstract

The world of mushrooms is very exaig and full of with surprises for the reader. Mushrooms are very important
macreorganisms for our agroecosystem, because they are edible and medicinal for humammeakhside,

and toxic causing the death of humaas,the other side. Several nutritional, medicinal and pharmaceutical
applications of mushrooms are well known besideil improvement. Mushrooms can improve soil through
several approaches such as increasing soil organic matter, controlling soil erosion, improving soil aggregates,
enhancing soil nutrition, promoting C, and NPK cycling, and the bioremediation of jplo#otks. Like other

fungi, mushrooms have strong impacts on soil including both positive and nedetivepent mushroom
substrate could be applied to soil as an organic fertilizer or compost, which could increase soil microbial activity
and the contentf@mino acid metabolites ithe studied orchard. Mushroaalso could be used as a bioindicator

for soil pollution (e.g., toxic elements, heavy metals, organic pollutants, and radioactives/isotopes). Therefore, the
main roles of mushrooms in the soil include soil myemoremediation, soil myeesanomanagement, @rsoil
myco-improvement. This is a call for submissiohphotographic articles on the roles of mushrooms in soils to
publish by Egyptian Journal of Soil Science.
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. Introduction
Mushrooms are wonderful maefongi, which have 2. Mushrooms and soil

seve_ral .roles_ in_our Iikel. These role§ may incIu_de Here in this section, the photase talking not the
applications in different fields of our life such as in d The main information about different
the agriculture as a source for edible mushrooms and""°" ,S' , € a 0 , a 0, abou ere
organic fertilizers, industry, pharmacology, and applicatiors of mushrooms in soil are presented and
medicine (Hanafi et al. 2018). Edible mushrooms are drawn in Fig. 1. Some common edible mushrooms
avery vital source for human nutrition, because these are reported in Fig. 2, including their taxonomy, and
vegetables contain many nutritional attributes suggested applications.

(mainly protein, fiber, vitamins, and minerals),

whereas the medicinal mushrooms have mainly the

medicinal properties especially containing bioactive

compounds and biological activities (FRamady et

al. 2022a). As mackfungi, mushrooms have vital

impacts onthe soil, which include both positive (by

improving many soil properties) and negative (when

mushroom wastes cause environmental problem to

soil), as reorted by Elsakhawy et al. (2022).

Mushrooms have distinguished impacts the soil

when they apply as compost (forming from spent

mushroom substrate as an organic fertilizer), which

could increase soil microbial activity and the content

of amino acid metaolites inthe studied orchard (Tan

et al. 2022). The other applications of mushroom may

include using as a bioindicator in polluted soils, like

soil polluted with toxic elements (Gwenzi et al. 2021;

Karami et al. 2021), heavy metals (Kokkoris et al.

2019; Dowlati et al. 2021), organic pollutants

(Golovko et al. 2022), radioactives/isotopes (Wang et

al. 2021; Melgar et al. 2021; Andronikov et al. 2022;

Ernst et al. 2022; Ronda et al. 2022), as well as for

health risk indices (ERamady et al. 2021; Keskin e

al. 2021). Several mushrooms are also abundant for

exploitation in agrendustrial or agrewastes or such

as winery and olive mill wastes, producing many

beneficial materials such as bioethanol or

biofertilizers (Koutrotsios et al. 2022). Mushroom

residwes can also be applied to cultivated crops like

cucumber to increase their productivity under a

continuous cropping regime by regulating the soil

microbial communities (Zhou et al. 2021). This is a

call for submitting articles on the mushrooms and soil

especially in pictorial presentation. This call may

include different sustainable applications of

mushrooms in soil science as bioindicator, bio

remediation of soil, producing nanoparticles and

others.
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Sustainable Applications of Mushrooms in Soil Science

Benefits of myco-applications

I {

I. Myco-sustainable soil management

- Control soil erosion

- Improve soil aggregates

- Increase soil organic matter content

- Enhance bioavail ability of soil nuirients
- Resorting of damaged and polluted soils

I1. Green synthesis of nanoparticles (NPs) by mushrooms

- Biosynthesis as bio-reducing agents like NP-Ag, Au, Cu, TiO7, Zn_ etc.
- Nanoparticles formed by mushrooms have biomedical activities (e g_, antimicrobial ,

anticancer, etc)

II1. Myco-applications in biomedical and industrial sectors

Anti-many diseases like anticancer due to their bioactive ingredients (e.g._ polysaccharides,
triterpenoids) and bio-based materials

IV. Recycling of agro-industrial wastes and bioethanol production

Production bioethanol, organic fertilizers, and enz ymes through fermentation processes
using their complex enzymatic system (e g laccase, lighin peroxidase)

V. Myco-remediation of polluted environments

Bioremediation by applying spent mushroom substrate, which use many enzymes as green
adsorbents through myco-filiration for wastewater or bioaccumulation, biosorption,

bioconversion, and biodegradation of pollutants

Fig. 1. List of many applications of mushrooms that can be applied in soil and other others (source: Elsakhawy et al.
2022)
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Scientific nameL. edodegBerk.) Pegler (1976)
Kingdom: Fungi

Phylum:Ascomycota

Class:Dothideomycetes

Order: Agaricales

Family: Omphalotaceae

GenuslLentinulaEarle

Applications:

- In East Asian cuisine used as fresh and dried,
- In green synthesis of nanoparticles,

- In medicinal attributes,

- Nanoc-emulsion derived from mushroom

Oyster mushroon®leurotus ostreatus

Sci. nameP. ostreatugJacq.) P. Kumm (1871)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae

GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- In cuisine (soups, stuffed, in fry with soy sauce),
- In green synthesis of nanoparticles and,

- In medicinal and mycoeemediation attributes
- Producing ecdriendly polymers

King oyster:Pleurotus eryngii

Scientific nameP. eryngii(DC.) Quél. (1872)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae

GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- Edible, and cooked,

- It is medicinal (immune system; cholestelmivering
dietary agent),

- can attack nematodes and control parasite
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Almond mushroomAgaricusblazei
Scientific nameAgaricusblaze¥urrill (1945)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Agaricaceae
GenusAgaricusLinnaeus, 1753
Applications:

- Edible food

- Alternative medicine

- It is suppose@nti-cancer effect

Cultivated MushroomAgaricusbisporus
Sci nameA. bisporuqJ.E. Lange) Imbach (1946)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Agaricaceae

Genus: Agaricus Linnaeus, 1753
Applications:

- Nutraceutical activities

- Production of chitin nanpaper

Lacquered Bracketsanoderma lucidum

Sci. name@G. lucidum(Curtis) P. Karst. (1881)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Polyporales

Family: Ganodermataceae
GenusGanoderma P. Karst., 1881
Applications:- Inedible, as a bittetasting tea,
- In green synthesis of nanoparticles and,

- In medicinal attributes

Branching OysterPleurotus cornucopiae

Sci nameP. cornucopiadPaulet) Rolland (1910)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae

GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- Edible mushrooms,

- Myco-bioremediation of polluted soils with heavy
metals
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Pleurotus abalonus

Sci nameP. abalonusy.H. Han, K.M. Chen & S.
Cheng (1974)

Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae

GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- Edible mushrooms as nutritional supplement,
- Traditional medicinatan reduce cancer risks

Pleurotus ferulae

Sci. nameP. ferulag(Lanzi) X. L. Mao (2000)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae

GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- Biological activities, including anttumor,
antimicrobial, antioxidative, and immune modulaton
activities

Pleurotus citrinopileatus

Sci nameP. citrinopileatusSinger (1942)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Pleurotaceae
GenusPleurotus(Fr.) P. Kumm., 1871
Applications:

- Edible mushroom,

- Antitumor and immunoenhancing effects
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Pleurotus rhodophyllus

Sci. namePleurotus rhodophylluBres. (1905)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Tricholomataceae

Genus: Phyllotopsis E.Gilbert&Donk ex Singer
Applications:

- Nutritional and medicinal benefits

- Edible mushrooms

Golden needle mushrooritammulinavelutipes
Sci. nameF. velutipeqCurtis) Singer (1951)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Physalacriaceae
GenusFlammulinaP. Karst.

Applications:

- Cultivated for functional foods,

- Antioxidant, antiinflammatory, anttumor, and
cholesterclowering effects

White jelly mushroomTremella fuciformis

Sci. nameTremella fuciformiBerk. (1856)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Tremellales

Family: Tremellaceae
GenusTremellaLinnaeus, 1753

Applications:

- Antioxidant, antitumorantidiabetic, anti
inflammatory, and immunomodulatory activities
- Its extract is used in women's beauty products

Auricularia peltata

Sci. nameAuricularia peltatalloyd (1922)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Auriculaiales

Family: Auriculariaceae
GenusAuricularia Bull., 1780
Applications:

- Special nutrition and medicinal value in prevention
of diabetes and heart attacks
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Cloud ear fungusAuricularia polytricha

Sci. nameA. polytricha(Mont.) Sacc. (1885)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Auriculariales

Family: Auriculariaceae

GenusAuricularia Bull., 1780

Applications:

- Biological functions: hypoglycemic, aéti
proliferative, and andinflammatory activities
- Antioxidantproperties

Pholiotaaegerita

Sci. nameP. aegerita(V.Brig.) Quél. (1872)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Strophariaceae
GenusCyclocyb&elen.

Applications:

- Edible mushrooms

- As a diuretic in tradional Chinese medicine

Hypsizigusmarmoreus

Sci. nameH. marmoreugPeck) Bigelow
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Lyophyllaceae
GenusHypsizygusSinger

Applications:

- Antioxidant and hepatoprotectiaetivities
- Edible, nutritional and medicinal mushroom

Bamboo mushroonDictyophoraindusiata

Sci. nameD. indusiatgVent.) Desv. (1809)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Phallales

Family: Phallaceae

GenusPhallusJunius ex L., 1753

Applications:

- Bestknown edible mushroom around the world
- Use for immunity, tyrosinase inhibition, sedation,
and neuroprotective activities
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Pholiotanameko

Sci. nameP. namekdT. 1t6) S. Ito & S. Imai (1933)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Strophariaceae
GenusPholiota (Fr.) P.Kumm.
Applications:

- Functional activities, like antitumor, anti
inflammatory and immunostimulatory

- Edible mushroom

Henof-thewoods:Grifolafrondosa

Sci. nameGrifolafrondosa(Dicks.) Gray (1821)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Polyporales

Family: Grifolaceae

GenusGrifola Gray

Applications:

- It used as a health food for a long time

- Biological activiies: antitumor, immunenodulatory,
antioxidant, hypoglycemic

Shaggy ink capCoprinus comatus

Sci. nameC. comatugO. F. Mull.) Pers. (1797)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Agaricaceae

Genus:CoprinusPers., 1797

Applications:

- Edible mushrooms, have hypoglycemic activity
- Myco-remediation of heavy metals

Tremella aurantialba

Sci. nameT. aurantialb&andoni& M. Zang (1990)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order:Tremellales

Family: Naemateliaceae

Genus:NaemateliaFr.

Applications:

- Traditional edible and medicinal mushroom

- It has immunestimulating, antioxidant, antidiabetic,
and antihyperlipidemic function
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Clitocybe maxima

Sci. nameC. maximaP. Gaertn., G. Mey. &Scherb.)
P. Kumm. (1871)

Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Tricholomataceae
Genusinfundibulicybédarmaja

Applications:

- Myco-bioremediation of soils polluted with heavy
metals andarganic pollutants

- Increases biological activities soils planted with thi
mushroom

White matsutakeTricholomagiganteum

Sci. name: Tricholomagiganteum Massee (1912)
Kingdom: Fungi

Phylum: Ascomycota

Class: Dothideomycetes

Order: Agaricales

Family: Tricholomataceae
GenusMacrocybePegler & Lodge

Applications:

- An edible species and rarely found in nature

- Has medicinal attributes like antitumor activity

Fig. 2. List of some common mushrooms including their taxonomy, and application. The information of taxonomy was
extracted from https://www.gbif.org/speciesand  https://www.mushroomexpert.com/taxonomy.htmbaccessed on
306.2022. All photos from the international workshop about JUNCAO 2015 FAFU University, Fujian, Chinawith
kind permission

3. Sustainable applications of mushrooms in soil Tello Martin et al. (2022). Mushrooms and their
Several reports have been discussed the relationsto soil science wereillustrated ifig. 2 with

sustainable applications of mushrooms in soil such asfocus on the mycbioremediation, myco

Hanafi et al. (2018), Elsakhawy et al. (2022); El biotechnology and myeoanotechnology.

Ramady et al. (20223, b, c), Fawzy et al. (2022a), and
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