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Chapter 12

Fungi

Five-Kingdom classification

Fungi
yeasts, molds, mushrooms
 Eukaryotic
Uni- or multicellular
Nutrition by absorption
 Asexual and sexual

reproduction; complex life
cycle
 Spores - dormant for years to

days
 Germination into hyphae -

branched hyphae is mycelium
 Coenocytic (non septate) or

non-coenocytic (septate)
 Asexual reproduction -

hyphal or mycelial fragments

Fungi

Fungi
Mycology - study of fungi
Thallus - body of the fungus
Mycelium - a mass of hyphae
Hyphae - threadlike stuctures composed of

cells
Cell walls - made of chitin (a

polysaccharide also found in insects)
Septa - a division in hyphae
Dimorphic - two different forms; yeast or

mold

Hyphae of fungi
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Fig. 11.5

Fungal Hyphae Yeast cell budding

Formation of hyphae & mycelium Potato and bread

Rhizopus stolonifer
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Fungi
Haustorium
Hyphae penetration into plant
Usually through stomates

Fungi reproduce both asexually and sexually

Fungi
Zygomycota
Bread molds, conjugation fungi (Zygospore) -

Rhizopus
Ascomycota
Sac fungi (sac-like structure called ascus -

ascospores)
Yeast, morels, Saccharomyces, Neurospora,

Trichophyton, Aspergillus

Fungi
Basidiomycota
Club fungi (clubbed shaped sexual structures

called basidia-basidiospores)
Mushrooms such as Amanita, Rust; Ergot

(Claviceps purpurea), Cryptococcus
neoformans

Deuteromycota
Fungi imperfecti - most human pathogens
Coccidioides immitis, Penicillium,



4

Fungi
Protists (Kingdom Chromista)
Chydridiomycota
Zygotic, sporic (gametic) and asexual reproduction
Motile gamates and zoospores
Centrioles present
Aquatic

True fungi -
Haploid, dikaryotic, unicellular to filamentous

hyphae
Zygotic meiosis
Spindle pole apparatus is distinct
Asexual reproduction
Sporangia - zygomycetes
Spores  (Conidia) - ascomycetes and

basidiomycetes
Food by absorption
Mostly terrestrial

Zygomycota
Bread molds, mold on fruits and vegetables

Zygosporangium, conjugation fungi
Class Zygomycetes

Sporangia - conidia
Rhizopus (Tempeh), Mucor (tofu)
Pilobolus (dung mold)

Class Trichomycetes
Short hyphae
No mycelium
Symbiotic - insect gut
Need a host
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Conjugation to form Zygospores
in Rhizopus

Pilobolus

Ascomycota
Sac fungi (sac-like structure called ascus -

ascospores)
Class Hemiascomycotina
Order Saccharomycetales

Yeast, Saccharomyces cerevisiae, Bakers yeast
Single cells make four naked ascospores
Schizosaccharomyces - fission yeasts

Class Euascomycotina
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Ascomycota reproduction

Ascoma Apothecium

Acsogonium
and antheridium
development

Cup fungus
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Order Pezizales Truffles

Morels Ascommycetes

Peziza (pigs ears) Powdery mildews
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Claviceps purpurea

Saccharomyces
cerevisiae

Fungi
Basidiomycota
Club fungi (clubbed shaped sexual structures

called basidia-basidiospores)
Mushrooms such as Amanita, Rust;

Cryptococcus neoformans
Deuteromycota
Fungi imperfecti - most human pathogens
Coccidioides immitis, Aspergillus, Penicillium,
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Clamp connections

Basidia Birds nest

Bracket fungus

Tubes in bracket fungi

Gills
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Coral Fungus Pileus development

Inky cap mushrooms Jelly fungus

Mushrooms
& rusts

Rust life
cycle
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Pycnia (Rusts) Teliospores

Puffball Giant
Puffballs

Earthstars

Mushrooms Mushrooms
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Mycorrhizae
grow inside of
the roots of
trees and
other plants

Tomato

crustose

foliose
fruticose
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Lichens

Fred Fungus and Alice Algae
took a "lichen" to each other.
They got married, but

unfortunately their marriage has
been on the rocks ever since.

Candida albicans budding Aspergillus

Fig. 11.8

(a)

(b)

Conidia
development
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Phialides
and
conidia

Conidia development

Chlamydospores

Conidia

Holothallic &
enterothallic
conidia
development

Pycnidia
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Fig. 11.10

Mucor (Dimorphism)
What phyum?

Helminths

Roundworm (Wuchereria bancrofti) Roundworm (Trichinella spiralis)
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Tapeworm (Taenia saginata) Blood fluke (Schistosoma japonicum)

(a) (b) (c) (d)

Helminths
A. Liver fluke
B. Scolex of a tapeworm
C. Mouth of a hookworm
D. Fililaria of a heartworm

(a) (b) (c)

(e)(d)

Arthropods-vectors or disease


