
„Biodiversity and ecological system” Fungi, the hidden network 

Questions to the subject 

Fungi, Mushrooms, Toadstools – 

what´s the difference?  

Good Luck! 

 

1. Why are we talking about a hidden network, when speaking about fungi? 

 

2. Find out the different ecological roles of fungi! 

• What are fungi? (animals, plants …?) 

• Where and what time of the year you find fungi (ecology, continents)? 

• What do fungi contribute to the ecosystem? 

• What is the importance of fungi to human life (forestry, agriculture, medicine)? 

• What are the ecological aspects of the relationship between fungi and algae? 

 

3. Try to find out the way of nutrition of the following fungi.  

• Fungus with tubes: Boletus edulis  

• Fungi with gills: 

• Amanita phalloides, 

• Agaricus campestris  

• Fungus with pores – bracket-fungus 

• Fomes fomentarius 

 

4. Are the above mentioned fungi poisonous for humans, edible or inedible? 

 

For discussion in your group: 

5. Does increased biodiversity benefit an ecosystem? 

6. Does the biodiversity of fungi affect the overall biodiversity of an ecosystem? 

 

 

Definition of biodiversity: 

 

Biodiversity is the complex variety of life forms and 
their interaction: 

 Diversity of habitats 

 Diversity of species 

 Genetic diversity within the species 

 Interaction between species and habitats 

 



 

Some Informations:  

Fungus: From Wikipedia, the free encyclopedia (shortened and without pictures): 

Although fungi are among the most important organisms in the world, only limited and 

incomplete information is currently available for most species and current estimates of species 

numbers for fungi differ significantly.  

A fungus (plural: fungi) is any member of the group of eukaryotic organisms that includes 

microorganisms such as yeasts and molds, as well as the more familiar mushrooms. These 

organisms are classified as a kingdom, Fungi. (Other kingdoms are plants and animals). 

Ecology and importance 

Although often inconspicuous, fungi occur in every environment on Earth and play very 

important roles in most ecosystems. Along with bacteria, fungi are the major decomposers in 

most terrestrial (and some aquatic) ecosystems, and therefore play a critical role in 

biogeochemical cycles and in many food webs. As decomposers, they play an essential role in 

nutrient cycling, especially as saprotrophs and symbionts, degrading organic matter to 

inorganic molecules, which can then re-enter anabolic metabolic pathways in plants or other 

organisms. 

Symbiosis 

Many fungi have important symbiotic relationships with organisms from most if not all 

Kingdoms. These interactions can be mutualistic or antagonistic in nature, or in the case of 

commensal fungi are of no apparent benefit or detriment to the host. 

Symbiosis with plants  

The mycorrhizal symbiosis is ancient, dating to at least 400 million years ago 

Mycorrhizal symbiosis between plants and fungi is one of the most well-known plant–fungus 

associations and is of significant importance for plant growth and persistence in many 

ecosystems; over 90% of all plant species engage in mycorrhizal relationships with fungi and 

are dependent upon this relationship for survival.  

The plant, the photobiont, provides sugars and other carbohydrates via photosynthesis to the 

fungus, while the fungus provides minerals and water to the tree for instance. 

Such communities are called "mycorrhizal networks”. 

 

Lichens, a special relationship: 

Lichens are a symbiotic relationship between fungi and photosynthetic algae or 

cyanobacteria. The fungal part of the relationship is composed mostly of various species of 

ascomycetes and a few basidiomycetes.  

Lichens occur in every ecosystem on all continents, play a key role in soil formation and the 

initiation of biological succession, and are prominent in some extreme environments, 

including polar, alpine, and semiarid desert regions. They are able to grow on inhospitable 

surfaces, including bare soil, rocks, tree bark, wood, shells and leaves. 

The functions of both symbiotic organisms are so closely intertwined that they function 

almost as a single organism; in most cases the resulting organism differs greatly from the 



individual components. Lichenization is a common mode of nutrition for fungi; around 20% 

of fungi—between 17,500 and 20,000 described species—are lichenized. 

Characteristics common to most lichens include obtaining organic carbon by photosynthesis, 

slow growth, small size, long life, long-lasting (seasonal) vegetative reproductive structures, 

mineral nutrition obtained largely from airborne sources, and greater tolerance of desiccation 

than most other photosynthetic organisms in the same habitat. 

The kingdom of fungi – differences to the kingdom of plants and animals: 

A characteristic that places fungi in a different kingdom from plants, bacteria, and some 

protists is chitin in their cell walls. Similar to animals, fungi are heterotrophs; they acquire 

their food by absorbing dissolved molecules, typically by secreting digestive enzymes into 

their environment. Fungi do not photosynthesise. Growth is their means of mobility, except 

for spores (a few of which are flagellated), which may travel through the air or water. Fungi 

are the principal decomposers in ecological systems. These and other differences place fungi 

in a single group of related organisms, named the Eumycota (true fungior Eumycetes), which 

share a common ancestor (form a monophyletic group), an interpretation that is also strongly 

supported by molecular phylogenetics.  

This fungal group is distinct from the structurally similar myxomycetes (slime molds) and 

oomycetes (water molds). The discipline of biology devoted to the study of fungi is known as 

mycology (from the Greek μύκης mykes, mushroom). In the past, mycology was regarded as 

a branch of botany, although it is now known fungi are genetically more closely related to 

animals than to plants. 

 

Importance: 

Abundant worldwide, most fungi are inconspicuous because of the small size of their 

structures, and their cryptic lifestyles in soil or on dead matter. Fungi include symbionts of 

plants, animals, or other fungi and also parasites. They may become noticeable when fruiting, 

either as mushrooms or as molds. Fungi perform an essential role in the decomposition of 

organic matter and have fundamental roles in nutrient cycling and exchange in the 

environment. They have long been used as a direct source of human and animalfood, in the 

form of mushrooms and truffles; as a leavening agent for bread; and in the fermentation of 

various food products, such as wine, beer, and soy sauce. Since the 1940s, fungi have been 

used for the production of antibiotics, and, more recently, various enzymes produced by fungi 

are used industrially and in detergents. Fungi are also used as biological pesticides to control 

weeds, plant diseases and insect pests. Many species produce bioactive compounds called 

mycotoxins, such as alkaloids and polyketides, that are toxic to animals including humans. 

The fruiting structures of a few species contain psychotropic compounds and are consumed 

recreationally or in traditional spiritual ceremonies. Fungi can break down manufactured 

materials and buildings, and become significant pathogens of humans and other animals. 

Losses of crops due to fungal diseases (e.g., rice blast disease) or food spoilage can have a 

large impact on human food supplies and local economies. 

 

The fungus kingdom encompasses an enormous diversity of taxa with varied ecologies, life 

cycle strategies, and morphologies ranging from unicellular aquatic chytrids to large 

mushrooms. However, little is known of the true biodiversity of Kingdom Fungi, which has 

been estimated at 2.2 million to 3.8 million species. Of these, only about 120,000 have been 

described, with over 8,000 species known to be detrimental to plants and at least 300 that can 



be pathogenic to humans. Ever since the pioneering 18th and 19th century taxonomical works 

of Carl Linnaeus, Christian Hendrik Persoon, and Elias Magnus Fries, fungi have been 

classified according to their morphology (e.g., characteristics such as spore color or 

microscopic features) or physiology. Advances in molecular genetics have opened the way for 

DNA analysis to be incorporated into taxonomy, which has sometimes challenged the 

historical groupings based on morphology and other traits. Phylogenetic studies published in 

the last decade have helped reshape the classification within Kingdom Fungi, which is divided 

into one subkingdom, seven phyla, and ten subphyla. 

 

Diversity 

Fungi have a worldwide distribution, and grow in a wide range of habitats, including extreme 

environments such as deserts or areas with high salt concentrations or ionizing radiation, as 

well as in deep sea sediments. 

Some can survive the intense UV and cosmic radiation encountered during space travel. 

Most grow in terrestrial environments, though several species live partly or solely in aquatic 

habitats, such as the chytrid fungus Batrachochytrium dendrobatidis, a parasite that has been 

responsible for a worldwide decline in amphibian populations. This organism spends part of 

its life cycle as a motile zoospore, enabling it to propel itself through water and enter its 

amphibian host. Other examples of aquatic fungi include those living in hydrothermal areas of 

the ocean. 

Around 120,000 species of fungi have been described by taxonomists, but the global 

biodiversity of the fungus kingdom is not fully understood. A 2017 estimate suggests there 

may be between 2.2 and 3.8 million species.[5] In mycology, species have historically been 

distinguished by a variety of methods and concepts. Classification based on morphological 

characteristics, such as the size and shape of spores or fruiting structures, has traditionally 

dominated fungal taxonomy.[40]Species may also be distinguished by their biochemical and 

physiological characteristics, such as their ability to metabolize certain biochemicals, or their 

reaction to chemical tests. The biological species concept discriminates species based on their 

ability to mate. The application of molecular tools, such as DNA sequencing and phylogenetic 

analysis, to study diversity has greatly enhanced the resolution and added robustness to 

estimates of genetic diversity within various taxonomic groups. 
 

Use of fungi  

The use of fungi by humans dates back to prehistory; Ötzi the Iceman, a well-preserved 

mummy of a 5,300-year-old Neolithic man found frozen in the Austrian Alps, carried two 

species of polypore mushrooms that may have been used as tinder (Fomes fomentarius), or for 

medicinal purposes (Piptoporus betulinus). Ancient peoples have used fungi as food sources–

often unknowingly–for millennia, in the preparation of leavened bread and fermented juices. 

Some of the oldest written records contain references to the destruction of crops that were 

probably caused by pathogenic fungi. 

 

Fungal mycelia can become visible to the naked eye, for example, on various surfaces and 

substrates, such as damp walls and spoiled food, where they are commonly called molds. 

Mycelia grown on solid agar media in laboratory petri dishes are usually referred to as 

colonies. These colonies can exhibit growth shapes and colors (due to spores or pigmentation) 

that can be used as diagnostic features in the identification of species or groups. Some 

individual fungal colonies can reach extraordinary dimensions and ages as in the case of a 

clonal colony of Armillaria solidipes or A. mellea, which extend over an area of more than 

900 ha (3.5 square miles), with an estimated age of nearly 9,000 years. 



The apothecium—a specialized structure important in sexual reproduction in the 

ascomycetes—is a cup-shaped fruit body that is often macroscopic and holds the hymenium, a 

layer of tissue containing the spore-bearing cells. The fruit bodies of the basidiomycetes 

(basidiocarps) and some ascomycetes can sometimes grow very large, and many are well 

known as mushrooms. 

 

Human use 

The human use of fungi for food preparation or preservation and other purposes is extensive 

and has a long history. Mushroom farming and mushroom gathering are large industries in 

many countries. The study of the historical uses and sociological impact of fungi is known as 

ethnomycology. Because of the capacity of this group to produce an enormous range of 

natural products with antimicrobial or other biological activities, many species have long been 

used or are being developed for industrial production of antibiotics, vitamins, and anti-cancer 

and cholesterol-lowering drugs. More recently, methods have been developed for genetic 

engineering of fungi, enabling metabolic engineering of fungal species. For example, genetic 

modification of yeast species —which are easy to grow at fast rates in large fermentation 

vessels—has opened up ways of pharmaceutical production that are potentially more efficient 

than production by the original source organisms. 

 

With insects 

Many insects also engage in mutualistic relationships with fungi. Several groups of ants 

cultivate fungi in the order Agaricales as their primary food source, while ambrosia beetles 

cultivate various species of fungi in the bark of trees that they infest.[162] Likewise, females 

of several wood wasp species (genus Sirex) inject their eggs together with spores of the wood-

rotting fungus Amylostereum areolatum into the sapwood of pine trees; the growth of the 

fungus provides ideal nutritional conditions for the development of the wasp larvae.[163] At 

least one species of stingless bee has a relationship with a fungus in the genus Monascus, 

where the larvae consume and depend on fungus transferred from old to new nests.[164] 

Termites on the African savannah are also known to cultivate fungi,[144] and yeasts of the 

genera Candida and Lachancea inhabit the gut of a wide range of insects, including 

neuropterans, beetles, and cockroaches; it is not known whether these fungi benefit their 

hosts.[165] Fungi ingrowing dead wood are essential for xylophagous insects (e.g. 

woodboring beetles).[166][non-primary source needed] They deliver nutrients needed by 

xylophages to nutritionally scarce dead wood.[167][non-primary source needed] Thanks to 

this nutritional enrichment the larvae of woodboring insect is able to grow and develop to 

adulthood.[166] The larvae of many families of fungicolous flies, particularly those within the 

superfamily Sciaroidea such as the Mycetophilidae and some Keroplatidae feed on fungal 

fruiting bodies and sterile mycorrhizae.[168] 

 

As pathogens and parasites 

Many fungi are parasites on plants, animals (including humans), and other fungi. Serious 

pathogens of many cultivated plants causing extensive damage and losses to agriculture and 

forestry. 

Some fungi are carnivorous, they are predators of nematodes, which they capture using an 

array of specialized structures such as constricting rings or adhesive nets (Paecilomyces 

lilacinus). 

Fungal spores can cause allergies. 



Modern chemotherapeutics 

Many species produce metabolites that are major sources of pharmacologically active drugs. 

Particularly important are the antibiotics, including the penicillins, a structurally related group 

of β-lactam antibiotics that are synthesized from small peptides. Although naturally occurring 

penicillins such as penicillin G (produced by Penicillium chrysogenum) have a relatively 

narrow spectrum of biological activity, a wide range of other penicillins can be produced by 

chemical modification of the natural penicillins.  

Fungi produce compounds that inhibit viruses and cancer cells. Specific metabolites, such as 

polysaccharide-K, ergotamine, and β-lactam antibiotics, are routinely used in clinical 

medicine. The shiitake mushroom is a source of lentinan, a clinical drug approved for use in 

cancer treatments in several countries, including Japan. In Europe and Japan, polysaccharide-

K (brand name Krestin), a chemical derived from Trametes versicolor, is an approved 

adjuvant for cancer therapy. 

 

Poisonous fungi 

Amanita phalloides accounts for the majority of fatal mushroom poisonings worldwide.  

Many mushroom species are poisonous to humans, with toxicities ranging from slight 

digestive problems or allergic reactions as well as hallucinations to severe organ failures and 

death. As it is difficult to accurately identify a safe mushroom without proper training and 

knowledge, it is often advised to assume that a wild mushroom is poisonous and not to 

consume it. 
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For the US radio station, see Fungus (XM). 

"Fungi" redirects here. For other uses, see Fungi (disambiguation). 
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