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Kingdom Fungi Survey Lab

1. Write a statement relating hyphae to mycelium.
2. What are three ways that fungi get their nutrients from the environment?

3. What are mycorrhizae and what is their ecological role?
4. What is a lichen?

5. Of what are fungus cell walls composed?______________________

6. Notes/sketches from Zygomycota:
7. Notes/sketches from Ascomycota:

8. Notes/sketches from Basidiomycota:
REVIEW
1. ____ Fungi may cause disease in humans through 
   a)  infection and allergies                                            c) allergies only 
   b) infection only                                                         d) infection, poisoning, and allergies 

2. ____ Each basidium will produce how many spores? 
     a) thousands                          b) hundreds                         c) four                           d) ten 

3. ____ Fungi obtain food by 
    a) photosynthesis                                                 c) digesting food externally before absorbing it 
    b) the nitrogen fixation process in hyphae             d) None of the above. 

4. ____ The group of fungi that includes the molds that often grow on bread is the 
   a) zygomycetes        b) deuteromycetes          c) ascomycetes          d) basidiomycetes 

5. ____ Reproductive structures in which spores form are known as 
   a) mycorrhizae         b) sporangia           c) septa          d) cnidophores 

6. ____ Unlike animals, fungi 
    a) photosynthesize their food before ingesting it.                 c) digest their food before ingesting it. 
    b) photosynthesize their food before digesting it.                 d) ingest their nutrients before digesting them 

7. ____ Septa are the cross walls that divide 
   a) hyphae            b) mycelia             c) mycorrhizae               d) stolon basidia 

8. ____ The association between a fungus and plant roots is called 
    a) mold              b) lichen         c) ascocarp               d) mycorrhiza 

9. ____ The association between a fungus and a green alga is called 
    a) mycorrhiza                   b) lichen                 c) mold                   d) yeast 

10. ____ Unicellular fungi that resemble bacteria are called 
   a) yeast              b) mold                 c) lichen                   d) ascocarp 

11. ____ A mushroom is an example of a 
   a) rhizoid              b) zygosporangium             c) basidiocarp           d) ascogonium 

12. ____ Fungi differ from plants in that they do Not reproduce by seeds and lack 
    a) mobility               b) chitin                c) chlorophyll                  d) many cells 

13. ____ Most fungi have nuclei and 
  a) cellulose           b) mitochondria             c) ringworms              d) nematodes 

14. ____ An organism that digests dead organisms and absorbs their nutrients is called a 
   a) septa          b) fruiting body             c) saprophyte            d) mycelium 

15. ____ Tiny tubes filled with cytoplasm and nuclei that form the body of a fungus are called 
    a) rhizoids                 b) mycelia                 c) fruiting body               d) hyphae 

16. ____ A mycelium is an interwoven mat of 
    a) spores       b) hyphae           c) conidia                d) septa 

17. ____ Hyphae that do Not have septa are called 
    a) dimorphism              b) sporangium             c) mycelium                 d) coenocytic 

18. ____ A lichen is a symbiotic association between a fungus and which organism? 
    a) photosynthetic organism         b) ringworm              c) mycorrhizae                d) mushroom 

19. ____ Lichens can grow on almost any surface because they 
   a) produce their own oxygen                                c) grow slimy roots 
   b) absorb chemical nutrients from the air              d) cause fungal infections 

20. ____ Throughout most of their life cycle, most fungi are 
   a) male        b) diploid                c) haploid               d) female 

21. ____ Fungi that do Not undergo sexual reproduction are known as 
   a) haploid nuclei          b) common molds          c) sac fungi            d) imperfect fungi 

22. ____ The fungus Rhizopus usually can by found growing on 
   a) bread               b) decaying logs           c) soil                 d) fruit 

23. ____ The process in which a smaller cell breaks away from a larger cell in some yeast is called 
   a) conjugation                     b) fragmenting             c) basidiospore         d) budding 

24. ____ Chitin is found in fungi and in 
    a) clam shells                                      c) some plant cell walls 
    b) the outer shells of insects                 d) snail shells 

THE KINGDOM FUNGI 

Introduction. 

We will now examine the Kingdom Fungi. For many of you this will be your only exposure to the fascinating group of organisms. The fungi are as distinct from the mosses and higher vascular plants as they are from the animals. 

The fungi, together with the heterotrophic bacteria and a few other groups of organisms are the decomposers of the biosphere. Their activities are as necessary to the continued functioning of the biosphere as are those of the primary producers. Decomposition releases carbon dioxide into the atmosphere and returns nitrogenous compounds and other materials to the soil where they can be used again by the green plants and eventually the animals. It is estimated that, on the average, the top 20 centimeters of fertile soil may contain nearly 5 metric tons of fungi and bacteria per hectare (2.47 acres). As decomposers, fungi often come into direct conflict with human interests. A fungus make no distinction between a fallen tree in the forest or a railway tie; and is just as likely to attack one as the other. Equipped with a powerful arsenal of enzymes that break down organic products, fungi are often nuisances and are sometimes highly destructive. This is especially true in the tropics, where the warmth and dampness promote fungal growth. Fungi attack cloth, paint, cartons, leather, waxes, jet fuel, insulation on cables and wires, photographic film, and even the coating of the lenses of optical equipment - in fact almost any conceivable substance. Even in temperate regions, they are the scourge of food producers and sellers alike. They can grow on bread, fresh fruits, vegetables, meats, and other products. Fungi reduce the nutritional value, as well as the palatability, of such foodstuffs. Some also produce extremely poisonous toxins, some of which - the aflotoxins - are extremely carcinogenic and show their effects at concentrations as low as a few parts per billion. 

Many fungi are commercially valuable. Many fungi, especially the yeasts, are useful because of their abilities to produce substances such as ethanol and carbon dioxide (which plays a central roll in baking). Others are of interest as sources of antibiotics, including penicillin, the first antibiotic to be widely used, and as potential sources of proteins. 

Associations between fungi and other organisms are extremely diverse. For example, about four-fifths of all land plants form associations between their roots and fungi called mycorrhizae. These associations play a critical role in plant nutrition and distribution. Lichens are a large group of fungi that contain algal or cyanobacterial cells from which they obtain nutrients; consequently, the lichens are able to occupy the least hospitable habitats. Many fungi are pathogenic, and attack living organisms, rather than dead ones. They are the most important single cause of plant diseases. Well over 5000 species of fungi attack economically valuable crop and garden plants, as well as many wild plants. Other fungi are the cause of serious diseases in humans and animals. 

Some 100,000 species of fungi have been described, and it is estimated that as many as 200,000 more may await discovery. There may actually be as many species of fungi as there are species of plants, although far fewer have been described thus far. The fungi have no direct evolutionary connection with the plants and apparently were derived independently from a different group of single-celled eukaryotes. The oldest fossils that resemble fungi occur in the strata about 900 million years ago, but the oldest that have been identified with certainty as fungi are from the Ordovician period, 450 to 500 million years ago. Zygomycetes were associated with the underground portions of the earliest vascular plants in the Silurian period, some 400 million years ago. Fungi may be among the oldest eukaryotes; the four major groups were in existence by the close of the Carboniferous period, some 300, million years ago. 
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DIVISION ZYGOMYCOTA 

Most of the Zygomycota live on decaying plant or animal matter in the soil; some are parasites on plants, insects or small soil animals. There are approximately 600 described species of Zygomycota. The term "Zygomycota" refers to the chief characteristic of the sub-division; the production of sexual resting spores called "Zygospores". 
Class: Zygomycetes Rhizopus stolonifera (Bread Mold) 

This species is one of the most common members of this class. This organism causes the black bread mold, which forms cottony masses on the surface of moist bread exposed to the air. The mycelium of Rhizopus is composed of haploid hyphae. 
Most of the black dots you see are the result of asexual reproduction.  The bulk of the mycelium consists of rapidly growing hyphae that are multinucleate and not divided by cross walls into cells or compartments. From these, arching hyphae called "stolons" are formed. The stolons from rhizoids wherever their tips come in contact with the substrate. Sporangia form on the tips of sporangiophores, which are erect branches formed directly above the rhizoids. Each sporangium produces many spores. The sporangium becomes black as it matures, giving the mold its characteristic color. Each spore, when liberated, can germinate to produce a new mycelium. 

Sexual reproduction occurs only between different mating strains, which have been traditionally labeled + and - types… the mating strains are morphologically indistinguishable… there are no male and females…wow!  When the two strains are in close proximity, hormones are produced that cause their hyphal tips to come together and develop into zygosporangia with several diploid nuclei and a thick, rough black coat which becomes dormant, often for several months. Meiosis occurs at the time of germination. The zygospore cracks open and produces a sporangium that is similar to the asexually produced sporangium, and the life cycle begins again. 

Life Cycle of Rhizopus stolonifera. 
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DIVISION ASCOMYCOTA 
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Introduction 

The ascomycota comprise about 30,000 described species, including a number of familiar and economically important fungi. Most of the blue-green, red, and brown molds that cause food spoilage are ascomycota. Ascomycota are also the cause of many serious plant diseases, including powdery mildews that attach fruits, chestnut blight, and Dutch Elm disease. Yeasts are often ascomycota, as are the edible morels and truffles.  It is very likely that the lichens you see will be from this division.  

Ascomycota, with the exception of the unicellular yeasts, are filamentous when growing.  In the majority of the ascomycota, asexual reproduction is by the formation of specialized spores, known as "conidia" (a Greek word for "fine dust").   See Figure.
The mycelium is initiated with the germination of an ascospore, and some after the mycelium begins to form conidiophores which bear conidia. Many crops of conidia are produced during the growing season, and it is the conidia that are responsible for much of the propagation of the fungus. 

Sexual Life Cycle of Ascomycota. 

Sexual reproduction in ascomycota always involves the formation of an "ascus" (pl. asci), a sac-like structure that is characteristic of this division and distinguishes the ascomycetes from all other fungi.  Ascus formation usually within a complex structure composed of tightly interwoven hyphae - the "ascocarp". Many ascocarps are macroscopic, and the only part of the fungi that most people ever see. 

The “+” nuclei pair with the genetically different “-“ nuclei within the common cytoplasm but they do not fuse with them.  As the ascocarp hyphae develop, cell division occurs in such a way that the resulting cells are "dikaryotic" (ie. containing two haploid nuclei). 

The ascus first forms at the tip of the developing dikaryotic, ascocarp hypha. It is in this cell that "karyogamy" occurs: the two nuclei fuse to from a diploid nucleus (zygote), the only diploid nucleus in the life cycle of ascomycetes. Soon after karyogamy, the young ascus begins to elongate. The diploid nucleus undergoes meiosis, which is generally followed by one mitotic division, giving a total of eight nuclei. These haploid nuclei are then cut off in segments of the cytoplasm to form "ascospores". In most ascomycetes, the ascus becomes turgid at maturity and finally bursts, sending its ascospores explosively into the air. 

Life Cycle of Typical Ascomycetes. 



Typical Lichen
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DIVISION BASIDIOMYCOTA 

Introduction 

The most familiar of all fungi are members of this large division. It includes some 25,000 described species, not only the mushrooms, toadstools, stinkhorns, puffballs, and shelf fungi but also two important plant pathogens: the rusts and smuts. The Basidiomycota are distinguished from all other fungi by the production of "basidiospores", which are borne outside a club-shaped, spore-producing structure called the "basidium". 
Life Cycle of The Basidiomycota 

The mycelium of the Basidiomycota always have septa. When it germinates, a basidiospore produces the haploid mycelium.  This septate mycelium grows by division of the terminal cell. Branches do occur, and the mycelial mass can become very complex. 
The fusion of mycelium from two different mating types leads to the production of a fruiting body ("basidiocarp) which is dikaryotic (n+n).
Basidiocarps, like the ascocarps, are the large fruiting structures which are the most visible stage of the fungus. The spore forming basidia are produced by the terminal cell on millions of dikaryotic hyphae.  Karyogamy occurs between the two haploid nuclei within this developing basidium, then this diploid nucleus undergoes meiosis, to produce four haploid basidiospores that appear as a “club.”
Life cycle of  typical Basidiomycota 


