BIOL 2108   LAB 5. FUNGI 

A. INTRODUCTION

I will cover this content on fungi briefly in an introductory PowerPoint presentation in the lab.  Once we are through with that presentation, you are on your own.  Next week we will have as lab quiz on this information.  All of the information in this handout is “fair game” for the quiz.  I should also note that this same information will reinforce the content that we will cover in the lecture presentation on Fungi, which should be coming up in the near future.

A.1. KINGDOM FUNGI: CHARACTERISTICS

The Kingdom Fungi is a group of organisms that are eukaryotic, heterotrophic, sessile, and mostly multicellular.  The group consists of organisms that are commonly referred to as molds, mildews, mushrooms, and yeasts, but also includes two symbiotic types of organisms (lichens and mycorrhizae – more about these later).

Structurally, all fungi have a filamentous construction.  The filaments (composed of cells arranged end-to-end) are called hyphae (hypha); the collected hyphae of an individual fungus comprise the body of the fungus, the mycelium. The cells of a fungus have cell walls made of chitin (a nitrogen-containing polysaccharide, the same substance makes up the exoskeletons of insects and crustaceans). There are a few species of fungi that are single-celled; commonly called the yeasts.  These will be mentioned in a bit more detail in the following section on Diversity.

ON YOUR OWN: Do a Google search for “fungal hyphae” and click on images.  You will see that hyphae are individual filaments composed of cells.

ON YOUR OWN: Do a Google search for “fungal mycelium” and click on images.  You will see that a mycelium is an aggregation of a large number of hyphae.  This is why the mycelium is the “body” of the fungus.  The fungus will derive its nutrition though the hyphae of the mycelium from the material that they hyphae are living in.

ON YOUR OWN: Do a Google search for “yeast cells” and click on images.  You will see that these fungi are single-celled; they do not demonstrate a filamentous construction (hyphae).



Metabolically, the fungi are heterotrophs (they cannot make their own food molecules).  Fungi are either saprotrophs (decomposers, living off of dead material) or parasites (deriving nutrition from a living host).  If a fungus should cause a disease in its host (whether animal or plant), the fungus is said to be pathogenic…it is a pathogen.  Fungi derive their nutrition by growing through and on the food substrate and releasing enzymes that he breakdown the substrate into absorbable food molecules.  This is why (in the previous section), I mentioned that “The fungus will derive its nutrition though the hyphae of the mycelium”.  If the mycelium lives in decaying leaves on the forest floor…this is its food source.  If the mycelium lives in another organism (like a tree or an animal)…this is its food source.

ON YOUR OWN: Do a Google search for “How does a fungus eat” and click on images.  The first or second image that displays should be an illustration of a mushroom showing an extensive network of filaments below the ground.  This is how the fungus eats; it grows through its food source.

Fungi are haploid organisms; their cells contain nuclei that are each characterized by a single set of chromosomes.  Fungi reproduce sexually.  Any sexual life cycle will have two important events: syngamy (fertilization) and meiosis. When fungi engage in syngamy, they will produce a single zygote that immediately undergoes meiosis to produce haploid spores.  The zygote is the only diploid cell in the entire life cycle of the fungus…this unique type of life cycle is called a zygotic meiosis life cycle. In some fungi, multiple zygotes will produce thousands of spores in a special macroscopic reproductive structure, called a fruiting body.  A mushroom that you might find in the woods (with pileus = cap and stipe = stalk) is a fruiting body; its job is to produce spores to make more fungus.  The fungi are actually classified on the basis of their reproductive structures…more about this in our next section.

ON YOUR OWN: Go to the LAB FILES folder on D2L and look at the diagram posted as TYPICAL FUNGUS LIFE CYCLE.  Compare what you see to what is written above.  The diagram will be found below, for your convenience.

ON YOUR OWN: Do a Google search for “Agaricus fruiting body”  and click on images.  You will see that the fruiting body of Agaricus (common eating mushroom) is what you would call a typical mushroom.  The purpose of the fruiting body is to make spores.  The fruiting body is only one small part of the overall individual.  The trophic mycelium (often found below the ground) will be much more extensive…and much more permanent than a small, transient, toadstool!









A.2. KINGDOM FUNGI: DIVERSITY

There are three general groups of organisms traditionally classified in the Kingdom Fungi: the true fungi, the symbiotic fungi, and the fungal protists.  It should be noted that we covered the fungal protists in our last lab on the Protista.  We will mention them here, but will not cover them further.


THE TRUE FUNGI

The true fungi are the organisms that have chitin in their cell walls and live as saprotrophs or parasites.  There are three evolutionarily cohesive groups of true fungi classified on the basis of their reproductive structures (Division Zygomycota, Division Ascomycota, and Division Basidiomycota).  There is a fourth group that constitutes an artificial group (not evolutionarily cohesive), owing to the fact that these are fungi in which sex has never been observed (Division Deuteromycota).


Division Zygomycota. Commonly called the “zygomycetes” or bread molds, this group contains a variety of species that include mildews and molds, and are not limited to bread as a substrate.  A major distinguishing feature of this is a resistant, dormant zygote, called a zygosporangium.  The zyogsporangium is commonly made when the substrate for the fungus dries out and the fungus needs to enter a dormant phase to survive. Rhizopus stolonifer (black bread mold) is a representative example of the zygomycetes.

ON YOUR OWN: Do a Google search for “Rhizopus zygosporangium” and click on images.  You will see that the zygosporangium of Rhizopus is a heavy walled structure that appears to the result of a fusion event between two hyphae.


Division Ascomycota. Commonly called the “ascomycetes” or sac fungi, this group contains a variety of species that include both molds and larger macroscopic species, but also includes the single-celled yeasts.  This distinguishing is a spore-bearing sac (ascus) that contains 8 ascospores.  Representative organisms include Peziza (cup fungus) with macroscopic bowl-shaped fruiting bodies (ascocarps) and Saccharomyces (includes single-celled yeasts used in baking and fermentation).

ON YOUR OWN: Do a Google search for “ascus with ascospores”  and click on images.  You will see some elongate sacs (asci, plural/ascus, singular), each containing 8 ascospores.

ON YOUR OWN: Do a Google search for “Peziza ascocarp with spores”  and click on images.  You will see that fruiting body of Peziza is a cup-shaped structure that is lined with elongated asci containing ascospores.

ON YOUR OWN: Do a Google search for “saccharomyces”  and click on images.  You will see the single-celled fungi that we commonly call yeast.  The same fungi are used in baking and fermentation.




Division Basidiomycota. Commonly called the “basidiomycetes” or club fungi, this group contains a variety of species that include the mushrooms and shelf fungi.  This distinguishing features of this group: (1) septate hyphae and (2) a spore-bearing structure (basidium) that bears 4 basidiospores.  Agaricus (common store-bought mushroom) is a representative example of the basidiomycetes.  The most recognizable feature of the basidiomycetes is the macroscopic spore-bearing structure (basidiocarp) that consists of a cap (pileus, bears the basidiospores) and a stalk (stipe, bears the cap).

ON YOUR OWN: Do a Google search for “basidium with basidiospores” and click on images.  You will see that the basidia are large cells that bear four spores (basidiospores) each.  You should also note that these basidia (and their basidiospores) are found lining the gills of the cap of a mushroom.

ON YOUR OWN: Do a Google search for “Coprinus pileus cross section” and click on images.  You will see that cap of Coprinus (inky cap mushroom) has radiating gills that are covered with basidia and basidiospores.

ON YOUR OWN: Do a Google search for “mushroom labelled” and click on images.  In this case, you will want to be sure that your diagram features the term pileus (cap) and stipe (stalk).  This mushroom is the basidiocarp (fruiting body) of the fungus that produces spores.


Division Deuteromycota. Commonly called the “deuteromycetes” or the Fungi Imperfecti, this is an artificial group of fungi characterized by the absence of sex. At this point, you might realize that an absence of sex would make it impossible to classify a species of fungus.  Interestingly, when sex is finally witnessed in these organisms, most of the time, the species turns out to be a member of the Ascomycota (sac fungi, ascomycetes). Representative organisms include Penicillium, species of which are a source of the antibiotic penicillin, but some are used in the manufacture of cheeses.

ON YOUR OWN: Do a Google search for “penicillium” and click on images.  You will see what appears to be a typical fungus; except that sexual reproduction has never been witnessed in Penicillium.



THE SYMBIOTIC FUNGI

The symbiotic fungi are true fungi that are involved in a symbiotic relationship (intimate, mutually beneficial) with another organism.  These include the lichens and mycorrhizae.

Lichens are the interesting splotches of blue-green that you might see on rocks …or what looks like grey peeling paint on the trunks or branches of trees, or the small greenish shrubby-looking things that you might spy along the edge of the road.  Lichens are a symbiotic relationship between a fungus and an alga.  The fungus is generally a member of the Ascomycota and is an obligate member of the symbiosis (the fungus cannot live as an independent species).  The alga is generally a blue-green alga and is a facultative member of the symbiosis (it is possible for the alga to live as an independent species).  The alga provides photosynthate (food) for the fungus, while the fungus provides a habitat for the alga.  There are three general morphological forms of lichens:  crustose (completely attached and adhered to the substrate, often rocks…looks like a splotch of paint), foliose (leaf-like, looks like peeling paint on a tree or a branch), fruticose (shrubby, looks like little trees or bushes). 

ON YOUR OWN: Do a Google search for “lichen cross section”  and click on images.  You will see that the structure of the lichen is primarily hyphae (filaments), but there will be aggregations of algal cells in the upper layers of the mycelium.

ON YOUR OWN: Do a Google search for “lichen thallus morphologies”  and click on images.  You will see crustose, foliose, and fruticose types illustrated.


Mycorrhizae (literally means “fungus roots”) are fungi that are symbiotically associated with the roots of plants.  The far majority of native plants have a symbiotic relationship with these species of soil fungi.  The dynamics of the relationship:  the plant provides photosynthate (food) to the fungus…the fungus aids in the absorption of soil nutrients by the plant.  Some mycorrhizae will form sheaths that surround the roots of the plant (ectomycorrhizae), while, in some species, the hyphae will actually penetrate the roots and cells of the plant (endomycorrhizae).

ON YOUR OWN: Do a Google search for “mycorrhizae”  and click on images.  You will see fungal hyphae in close association with plant roots. You might also see some pictures that compare plant growth with versus without mycorrhizae.
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