PLANT BIOLOGY

16. fungi

a. Plant of the Week
Scientific
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Name:.
Ulva lactuca L.

Common

Name:
Sea Lettuce

Family:
Ulvaceae 


Class:        Ulvophyceae


Phylum:
Chlorophyta


Kingdom:
Protista


b. Botanist of the Week
Name: Ernst  Haeckel

Dates: 1834 - 1919

Country of origin: Germany

Contribution to Plant Science:

An energetic naturalist who was captivated by Darwin’s concepts and did much help gain their acceptance in Germany. He coined many now familiar words such as ecology, phylum, phylogeny, and protista.  He developed monophyletic illustrations of the evolution of all the known, and some imagined, groups of organisms.  Some of his concepts have withstood the test of time but others, e.g., that of “ontogeny recapitulating phylogeny” were over statements and involved manipulating data. This and some of his racist views tarnish his place in history.

c. Kingdom Fungi  of the Domain Eukarya
· The Kingdom Fungi includes some of the most important organisms, both in terms of their ecological and economic roles. 

· By breaking down dead organic material, they continue the cycle of nutrients through ecosystems. In addition, most vascular plants could not grow without the symbiotic fungi, or mycorrhizae, that inhabit their roots and supply essential nutrients. 

· Other fungi provide numerous drugs (such as penicillin and other antibiotics), foods like mushrooms, truffles and morels, and the bubbles in bread, champagne, and beer make life pleasurable.

· Fungi also cause a number of plant and animal diseases: in humans, ringworm, athlete's foot, and several more serious diseases are caused by fungi. 

· A number of fungi, in particular the yeasts, are important "model organisms" for studying problems in genetics and molecular biology. 

d. Characteristics of Kingdom Fungi 
· Eukaryotic

· Multicellular (mostly, except some yeasts)

· No flagella (except in the Chytridiomycota)

· Heterotrophic (No photosynthesis at all)

· Mitosis – nuclear membrane stays intact until late telophase

· Related to the Kingdom Animalia (similar proteins and rRNA)

· Basic cell form is the hypha, collectively the hyphae may form complex structures comprising a mycelium.

· Hyphal wall of chitin (nitrogen based polysaccharide cf. insect skeleton)

· Some hyphal tubes have septa, some cells may be binucleate, also some hyphae are coenocytic.
e. Four Principal Phyla of the Fungi
Phylum Chytridiomycota  Flagellated zoospores
    c. 800 spp

Phylum Zygomycota        Zygospore (resting zygote)    c. 1000 spp  

Phylum Ascomycota 
    Ascus  (sac)


     c. 32,000 spp

Phylum Basidiomycota     Basidium (club) 
             c. 22,000 spp

Phyla are based on reproductive structures unique to each Phylum

Note: 

Deuteromycota / Fungi Imperfecti; Lichens and Mycorrhizae

f. Kingdom Fungi - Phylogeny
· Related to Kingdom Animalia.
· Both derived from flagellated protests.
· Animals and fungi have similar proteins and rRNA.
· Fungi are very old.  At least 500 x 106 years.
· Early land plants had mycorrhizae.
g. Spores are a major feature of the Fungi 
· Spores feature in reproductive cycles.
· May be derived asexually or sexually.
· Small, light and easily carried by the wind.
· Pores and nuclei in hyphae are haploid except at special stages that are usually associated with sexual reproduction.
h. Major Characteristics of Fungal Phyla
	Phylum
	Representatives
	 
	Nature of Hyphae
	Method of Asexual Reproduction
	Type of Sexual Spore
	Common Plant Diseases

	Chytridiomycota

(790 species)
	Allomyces,

Coelomomyces
	 
	Aseptate,

Coenocytic
	Zoospores
	None
	Brown spot of corn, crown wart of alfalfa, black wart of potato

	Zygomycota

(1060 species)
	Rhizopus (common bread mold), Glomus (endomycorrhizal fungus)
	 
	Aseptate,

Coenocytic
	Nonmotile spores
	Zygospore (in zygosporangium)
	Soft rot of various plant parts

	Ascomycota 

(32,300 species)
	Neurospora, powdery mildews, Morchella (edible morels), Tuber (truffles)
	 
	Septate
	Budding, conidia (nonmotile spores), fragmentation
	Ascospore
	Powdery mildew, brown rot of stone fruits, chestnut blight, Dutch elm disease

	Basidiomycota

(22,244 species)
	Mushrooms (Amanita, poisonous; Agaricus, edible), stinkhorns, puffballs, shelf fungi, rusts, smuts
	 
	Septate with dolipore
	Budding, conidia (nonmotile psores, including urediniospores), fragmentation
	Basidiospore
	Black stem rust of wheat and other cereals, white pine blister rust, commong corn smut, loose smut of oats, Armillaria root rot


i. Lichens
· Ecologically important in plant succession.
· Limited but interesting economic importance, e.g.,litmus, dyes, reindeer, valley forge.
· Can withstand extreme climates and drying.
· Sensitive to air pollution.
· Use as a means of dating surfaces in geomorphology and anthropology.
j. Summary
· Fungi are ecologically and economically important.
· Most fungi are composed of hyphae.
· Fungi are absorbers that reproduce by means of spores.
· The diploid phase in the life cycle of a fungus is represented only by the Zygote.
· There are four phyla of fungi:

· The Chytridiomycota form flagellated, motile cells.
· The Zygomycota form zygospores and sporangia.
· The Ascomycota form Ascospores in Asci.
· The Basidiomycota form Basidiospores borne on Basidia.
· The mushrooms, rusts, and smuts are representatives of three classes of Basidiomycota.
· Yeasts are unicellular fungi.
· Fungi with no known sexual state are placed in the Deuteromycota; most of which are ascomycetes.
· Lichens consist of a mycobiont and a photobiont.
· Mycorrhizae are mutualistic associations between fungi and roots.
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