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What is a fungus? 

A fungus is a eukaryote that digests food externally and absorbs nutrients 

directly through its cell walls. Most fungi reproduce by spores and have a body 

(thallus) composed of microscopic tubular cells called hyphae. Fungi are 

heterotrophs and, like animals, obtain their carbon and energy from other 

organisms. Some fungi obtain their nutrients from a living host (plant or animal) 

and are called biotrophs; others obtain their nutrients from dead plants or animals 

and are called saprotrophs (saprophytes, saprobes).  

Some fungi infect a living host, but kill host cells in order to obtain their 

nutrients; these are called ‘necrotrophs.’ Fungi were once considered to be 

primitive members of the plant kingdom, just slightly more advanced than 

bacteria. We now know that fungi are not primitive at all. In fact, recent 

taxonomic treatments such as the ‘Tree of Life’ Project show that fungi and 

animals both belong to the group Opisthokonta. Fungi may not be our next of kin, 

but they are more closely related to animals than they are to plants. We also 

recognize that organisms traditionally studied as ‘fungi’ belong to three very 

different unrelated groups: the true fungi in Kingdom Fungi (Eumycota), the 

Oomycetes, and the slime molds. 

How old are fungi? 

Fungi are an ancient group—not as old as bacteria, which fossil evidence 

suggests may be 3.5 billion years old—but the earliest fungal fossils are from the 

Ordovician, 460 to 455 million years old. Based on fossil evidence, the earliest 

vascular land plants didn't appear until approximately 425 million years ago, and 

some scientists believe that fungi may have played an essential role in the 

colonization of land by these early plants.  

Mushrooms exquisitely preserved in amber from the Late Cretaceous (94 

million years ago) tell us that there were mushroom-forming fungi remarkably 



similar to those that exist today when dinosaurs were roaming the planet. 

However, the fungal fossil record is incomplete and provides only a minimum 

time estimate for when different groups of fungi evolved. Molecular data suggest 

that fungi are much older than indicated by the fossil record, and may have arisen 

more than one billion years ago. 

 Let's briefly consider the major groups in Kingdom Fungi—they will be 

described in greater detail later. Open most introductory mycology books and 

you'll see that there are four main groups (phyla) of true fungi—Ascomycota, 

Basidiomycota, Chytridiomycota and Zygomycota.  Recent studies have 

provided support for the recognition of additional phyla, such as Glomeromycota, 

a group of fungi once placed in Zygomycota that form an association with the 

roots of most plants. 

How many fungi are there? 

No one knows for sure how many species of fungi there are on our planet 

at this point in time, but what is known is that at least 99,000 species of fungi 

have been described, and new species are described at the rate of approximately 

1200. A conservative estimate of the total number of fungal species thought to 

exist is 1.5 million.   

What do fungi do? 

Fungi are involved in wide range of activities—some fungi are 

decomposers, parasites or pathogens of other organisms, and others are beneficial 

partners in symbiosis with animals, plants or algae. 

Fungi associated with animals: 

Fungi have the ability to grow on and in both invertebrate and vertebrate 

animals. Many fungi can attack insects and nematodes, and may play an 

important role in keeping populations of these animals under control. Insect-

attacking fungi, called as ‘entomopathogens’ include a wide range of fungi in 

phyla Ascomycota, Zygomycota and Chytridiomycota. Some of the best-known 



and most spectacular entomopathogens belong in the Ascomycota genus 

Ophiocordyceps and related genera.  

These fungi infect and consume insects such as caterpillars and ants, and 

then form conspicuous stromata that emerge from their victim's body in a most 

dramatic manner.  These fungi can also alter the insect's behavior. Paradoxically, 

humans have been using one of these entomopathogens, Ophiocordyceps 

sinensis, for thousands of years to treat a wide range of ailments. This fungus is 

an important component of traditional Asian medicine and is commonly called 

‘winter worm’or ‘summer grass’. Entomopathogens such as Beauveria bassiana 

are so effective in killing insects that they are used as biological control agents 

for insect pests. One group of fungi called Entomophthorales ("insect killers") 

includes a number of highly specialized entomopathogens. A common example 

is Entomophthora musae, which is often observed forming a ring of white spores 

discharged around the body of a parasitized fly on panes of glass. Some fungi are 

specialized parasites of nematodes, rotifers, and other microscopic animals in the 

soil. A common nematode predator is Arthrobotrys oligospora, a fungus that has 

evolved sticky networks of hyphae for trapping nematodes. Once the nematode 

is immobilized, the fungus invades and consumes its body. 

Fungi and Plants: 

The association of fungi and plants is ancient and involves many different 

fungi. Fungi are an important group of plant pathogens—most plant diseases are 

caused by fungi —but fewer than 10% of all known fungi can colonize living 

plants.  Plant pathogenic fungi represent a relatively small subset of those fungi 

that are associated with plants. Most fungi are decomposers, utilizing the remains 

of plants and other organisms as their food source. Other types of associations 

include the role of fungi as decomposers, as beneficial symbionts, and as cryptic 

plant colonizers called ‘endophytes’. An important group of fungi associated with 

plants is mycorrhizal fungi. Mycorrhiza means 'fungus root', and it refers to a 

mutually beneficial association (a type of symbiosis) between fungi and plant 



roots. There are seven major types of mycorrhizal associations, the most common 

of which is the arbuscular mycorrhizae, involving members of phylum 

Glomeromycota associated with roots of most major groups of plants.  

Lichens are examples of a symbiotic association involving a fungus and 

green algae or less frequently Cyanobacteria. The lichen thallus is composed 

mostly of fungal hyphae, usually with the alga or cyanobacterium confined to 

discrete areas of the thallus. In lichens, reproductive structures of the fungus are 

often conspicuous, for example disc- or cup-like structures called apothecia. 

Edible and Non-Edible Fungi: 

Edible mushrooms are the fleshy and edible fruit bodies of several species 

of macrofungi (fungi which bear fruiting structures that are large enough to be 

seen with the naked eye). They can appear either below ground (hypogeous) or 

above ground (epigeous) where they may be picked by hand. Edibility may be 

defined by criteria that include absence of poisonous effects on humans and 

desirable taste and aroma. Edible mushrooms are consumed for 

their nutritional and culinary value. Mushrooms, especially dried shiitake, are 

sources of umami flavor.  

Edible mushrooms include many fungal species that are either harvested, 

wild or cultivated. Easily cultivated and common wild mushrooms are often 

available in markets, and those that are more difficult to obtain (such as the 

prized truffle, matsutake and morel) may be collected on a smaller scale by 

private gatherers. Some preparations may render certain poisonous 

mushrooms fit for consumption. 

Before assuming that any wild mushroom is edible, it should be identified. 

Accurate determination and proper identification of a species is the only safe way 

to ensure edibility, and the only safeguard against possible accident. Some 

mushrooms that are edible for most people can cause allergic reactions in some 

individuals, and old or improperly stored specimens can cause food poisoning. 
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https://en.wikipedia.org/wiki/Allergic_reaction
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Great care should therefore be taken when eating any fungus for the first time, 

and only small quantities should be consumed in case of individual allergies. 

Deadly poisonous mushrooms that are frequently confused with edible 

mushrooms and responsible for many fatal poisonings include several species of 

the genus Amanita, particularly Amanita phalloides, the ‘death cap’. Even 

normally edible species of mushrooms may be dangerous, as mushrooms growing 

in polluted locations can accumulate pollutants, such as heavy metals. 
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Button Mushroom: Agaricus bisporus                            Pleurotus  

 

Morchella                                                 Amanita caesarea 

 

Cauliflower Fungi:  Sparassis crispa                   Charcoal Burner Mushroom  

                                      

 



NON-EDIBLE FUNGI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                    Polyporus                                                                    Giant Puff Balls 

             Xylaria polymorpha                                               Xylaria hypoxylon                                                     

            Amanita muscaria                                               Bird’s Nest Fungi: Cyathus 



 

 

  

  

  

          Ganoderma                                                 Coral Fungi:  Clavaria vermicularis  

                    Macrosporus affinis                                        Coral Fungi:  Calocera 

viscosa 

     Earth Star Mushroom: Geastrum            Orange Peel Fungus: Aleuria aurantia 



INDUSTRIALLY IMPORTANT FUNGI: 

 

 

 

 

 

 

 

                   Penicillium                                                      Trichoderma 

              Aspergillus niger                               Yeast: Saccharomyces 
cerevisiae 

                                     Amanita caesarea 

 

         Gibberella fujikuroi                                                   Rhizopus 
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