
Zygomycota
'Pin' or 'Sugar' Molds

(Comparative study of habit, habitat, 
somatic organization, anamorphs (mitotic), 

teleomorphs (meotic) and evolutionary 
tendencies within members of Zygomycetes)

Sporangia of Spinellus fusiger (Mucorales) parasitic on 
fruitbodies of the mushroom Mycena pura.





Zygomycota are also pathogens for animals, amebas,
plants, and other fungi. They form symbiotic
relationships with plants.
In addition, they form commensalistic relationships
with arthropods, inhabiting the gut of the organism
and feeding on unused nutrients.
However, Zygomycota can also be found in aquatic
ecosystems. While Zygomycota are largely known to
humans for the negative economic impact they have on
fruit, they also have some practical use.
For example, certain species are used in Asian food
fermentations.
In addition, people have used their pathogenic
powers to control insect pests.





• The Zygomycota is thought to be the most primitive of the 
terrestrial fungi. 

• coenocytic mycelium
• asexual spores (=sporangiospores), in sporangia borne on stalks 

(=sporangiophores). 
• These characteristics are shared with the divisions of flagellated 

fungi that were just studied. For this reason the Zygomycota were 
once thought to be closely related to the aquatic fungi.

• However, cell wall composition is chitin-chitosan and flagellated 
spores and gametes are absent in this division as well as in the 
remaining taxa of terrestrial fungi. 

• Sexual reproduction occurs with the fusion of 
undifferentiated isogametangia or anisogametangia to produce a 
zygote. 

• The zygote later develops into a thick-walled zygospore, the 
diagnostic feature of this division. 

• Two classes are recognized in this division; the Trichomycetes and 
Zygomycetes.



Asexual Reproduction

• A typical sporangium is produced on a
sporangiophore, singularly or in clusters,
where rhizoids have formed and grown in the
substrate. Within the sporangium proper
are sporangiospores and a columella.



Pair of 
progametangia of 
different mating 
strains: "+" and "-" 
grow towards each 
other. Migration of 
nuclei will occur in 
the tips of both 
progametangia
where gametangia
will form.

Septa are laid down 
at the apex of the 
progametangia to 
form isogametangia
. The outside, larger 
cells are 
the suspensors that 
support the 
gametangia.

Plasmogamy occurs 
following fusion of 
the gametangia. 
Karyogamyimmediat
ely follows to form a 
multinucleate
zygote.

The zygote will form 
a thick, pitted wall 
around itself to form 
the zygospore. 
Further development 
will not develop until 
after it has gone 
through a period of 
dormancy.



Sexual Reproduction
•Sexual reproduction occurs when opposite mating strains, 
designated as "+" and "-", grow towards one another. 
•As the opposite mating strains near one another a hormone, 
trisporic acid, induces formation of progametangia which meet 
to initiate sexual development. 
•Nuclei migrate into the apex of the progametangia where 
septa will form. The terminal cells are the isogametangia and 
the remainder of what was the progametangia are 
the suspensors. 
•Fusion of gametangia will take place, followed by plasmogamy
and karyogamy, and zygote formation. A dark, thick cell wall 
then forms around the zygote which may now be referred to as 
a zygospore. 
•The formation of the zygospore is the unifying characteristic of 
the fungi inthis division. Life cycle images of Rhizopus stolonifer



















Classification of Zygomycetes

• Traditional System

– 3 Orders
• Mucorales

• Entomophthorales

• Zoopagales

• Benjamin (1979)

– 7 Orders
• Mucorales

• Demorgaritales

• Kickxellales

• Endogonales

• Entomophthorales

• Zoopagales

• Harpellales
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(Order -Harpellales)

(Order -Harpellales)

(Order -Amoebidiales)

(Order -Asellariales)

(Order -Eccrinales)











• Arbuscular mycorrhizae (AM): a symbiotic association of members of the 
Glomales (Glomeromycota) with plant roots in which the penetrating hyphae
produce finely branched haustorial branches (arbuscules), coils, or vesicles.

• Centriole: cylindrical cellular organelle involved in flagellum formation. 
Centrioles are approximately 0.3 µm long and 0.1 µm in diameter and are 
composed of nine sets of triplet microtubules.

• Commensalistic: a symbiosis in which neither organism is harmed.
• Conidium (pl. conidia): an asexual spore produced in the fungal phyla 

Ascomycota and Basidiomycota.
• Ectomycorrhizae: a mycorrhizal association in which the fungus produces a 

specialized sheath of hyphae on the surface of the root from which hyphae
extend into the soil and into the outer cortical cells of the root.

• Endocommensal: an organism living as a commensal inside another 
organism (e.g. Harpellales).

• Gametangium (pl. gametangia): the specialized cell-type that becomes a 
fertile gamete producing cell during the sexual cycle.

• Haustorium (pl. haustoria): a morphologically differentiated hypha, 
especially one within a cell of the host, which aids in absorption of food.

• Heterotrophic: of organisms that utilize organic compounds as the primary 
source of energy.

• Merosporangium (pl. merosporangia);Gr. Meros =portion+ 
sporangium- an elongated sporangiolum producing uniseriate spores



• Monophyletic: a clade or group of organisms that includes a most recent 
common ancestor and all the descendants from that ancestor.

• Mutualism: long term, intimate symbiotic association between organisms 
in which both partners benefit from each other.

• Paraphyletic: a group of organisms that includes some, but not all, of the 
descendants from a most recent common ancestor.

• Polyphyly: a group of organisms that does not include the most recent 
common ancestor of all the member organisms.

• Progamentagium- two copulating branches at the point of contact, later 
part separated by forming septum called suspensor 

• Saprophytic: of organisms that utilize dead organic material as food.
• Sporangiolum (pl. sporangiola): a small sporangium containing one-to-

few spores
• Sporangium (pl. sporangia):a sac-like structure, the contents of which 

are converted entirely into spores (sporangiospores).
• Sporocladium (pl. Sporocladia ; Gr. Spora =seed, spore +klados

=branch)
• Synapomorphy: a shared, derived character; typically a morphological 

character that defines a clade.
• Zygophore : a special hyphae bearing progamentagia
• Zygospore (Gr. :Zygos=yoke+spora =seed, spore) a resting spore 

produced by the fusion of two compatible gametangia.
• Zygosporangium : formed as a result of fusion of complete fusion of  two 

equal or unequal gametangia.



ORDER –MUCORALES
ORDER-ENTOMOPHTHORALES
ORDER-ZOOPAGALES

Dube(1993), modify the classification of Ainsworth 
(1973) recognises following three orders under the 
class Zygomycetes



Class 5. Zygomycetes
Sexual reproduction is characterized by the production of a sexual 
resting spore called zygospore. 
Zygomycetes are classified into three orders:

Mucorales, Entomophthorales and Zoopagales.
Key to the Orders of the Class- Zygomycetes
A. Chiefly saprobic, some weekly parasitic on plants, asexual 
reproduction by sporangia containing one to many aplanospores, 
sometimes by conidia-
Mucorales.
AA. Rarely parasitic on plants, sometimes saprobic; asexual 
reproduction by modified sporangia functioning as conidia, or by 
true conidia.
B. Modified sporangia functioning as conidia which are forcibly
discharged Entomophthorales.
BB. Conidia not forcibly discharged-Zoopagales.



The order Mucorales is divided into a number of families. These are:
a. Mucoraceae-Sporangia large, many spored with well-developed
columella; the sporangia are all alike.
b. Thamnidiaceae -In this family two types of reproductive structures 
are formed -columellate sporangia, and smaller non-columellate
sporangia termed sporangiola, often borne in whorls at the tips of 
the branches.
c. Choaneophoraceae- In this family, as in the Thamnidiaceae, both
sporangia and sporangiola occur. The sporangia are usually 
columellate
and often hang downwards. Spores are striat-e epispores and bristle-
like appendages.
d. Cunninghamellaceae- Primary sporangia are totally lacking. 
Sporangiola are borne on terminal or lateral vesicles and are finally 
reduced to conidia.



e. Piptocephalidaceae- Members are usually parasitic on other mucorales.
Sporangia cylindrical with a linear row of spores.
f. Pilobolaceae- coprophilous.
g. Kickxellaceae- characterized by the formation of conidia on special
structures called sporocladia.
h. Mortierellaceae- The sporangia are big and multispored but there is no 
columella.
i. Endogoniaceae- characterized by special structures Sclerotial bodies
called sporocarps. Sporangia and zygospores are produced within these
sclerotial bodies.
The order Entomophthorales, are chiefly parasitic on insects. A characteristic
feature of this order is that the mycelium breaks into hyphal bodies from
which conidiophores arise. Conidia are violently discharged. Sexual
reproduction occurs when two hyphae enlargements acting as gametangia
copulate. Waterhouse (1973) recognized a single family, Entomophthoraceae,
with six genera. Entomophthora and Basidiobolus are the two important
genera.
The order zoopagales are specially adopted for parasitizing small animals,
such as amoebae, rhizopods and nematodes. They reproduce sexually by the
formation of zygospores.




