
 

 

Introduction to Fungi 

What is a fungus? 

         A fungus is a eukaryote that digests food externally and absorbs nutrients directly through its 
cell walls. Most fungi reproduce by spores and have a body (thallus) composed of microscopic 
tubular cells called hyphae. Fungi are heterotrophs and, like animals, obtain their carbon and energy 
from other organisms. Some fungi obtain their nutrients from a living host (plant or animal) and are 
called biotrophs; others obtain their nutrients from dead plants or animals and are called saprotrophs 
(saprophytes, saprobes). Some fungi infect a living host, but kill host cells in order to obtain their 
nutrients; these are called necrotrophs.  

How old are fungi? 

        Fungi are an ancient group—not as old as bacteria, which fossil evidence suggests may be 3. 5 
billion years old—but the earliest fungal fossils are from the Ordovician, 460 to 455 million years 
old. 

Economic importance of fungi : The fungi are of great economic importance on account of their 
both harmful as well as beneficial affects. A large number of fungi cause destructive havoc to our 
valuable crop and timber plants, various lines of food products. They also attack the live-stock as 
well as human beings. But, all of them are not harmful to the mankind, as most of the species bring 
about decomposition of dead bodies of plants and animals as well as of animal dung. 

a). Harmful economic aspects of fungi: 

i)  Spoilage of food, stored grains and other essential commodities: Fungi (mould fungi) are the 
chief agents responsible for most of the disintegration of fruits, vegetables and other done stuffs, 
e.g. jams, jelly, pickles, bread, various cooked-foods eat. if not properly stored. Common food 
damaging fungi are Aspergillus, Penicillium, Mucor and Rhizopus. About 25 -50% of harvested 
fruits and vegetables are destroyed by fungi. 

ii) Induce diseases of plants: Fungi are also responsible for millions of rupees worth of damage to 
crops by causing plast diseases. Of the serious diseases of crop plants, late blight disease of potato 
plant caused by Phytophthora infestans; Claviceps purpurea (Ascomycotina) causes the 'ergot' 
disease of rye. The members of 'rust' (Puccinia) and 'smut' (Ustilago, Tilletia, etc.) are also highly 
destructive to various different crop plants like wheat, maize, oct, barley etc. Many fungi cause 
immense loss to timber trees by causing wood-rot disease. 

iii) Induce diseases of animals and human being: Fungi are responsible for the diseases of animals 
as well as human beings. Some of the serious diseases of human being, i.e. the diseases of skin, far, 
throat, nose and as well as bronchial and intestinal disorders are caused by various groups of fungi. 
A few species of Mucor and Rhizopus are common fungi infecting lungs, brain and gastric system, 
Neurospora and Fusarium infect corneal tissue of eye. Several species of Aspergillus are human 
pathogens, causing a group of diseases collectively called Aspergilloses. 



 

 

iv) Toxic substances obtained from fungi: Several toxins have been extracted from mushroom like 
Amantia phalloides, Aspergillus flavous and Aspergillus niger may infest dried foods and ground 
out meal and produce a dangerous toxins called aflatoxin-- this toxin has carginogenic effect. 

v)Wood-rotting fungi: Many wood rotting fungi e.g. a few species of Lentinus, Serpula lacrymans, 
Coniophora cerebella,etc. cause a great monetary loss. Dry rot and wet rot are most dangerous 
diseases of the timber. 

vi)Fungi growing in Aircraft fuel tanks: Amorphotheca resinae is the main organism of the 
kerosene-based fuel tanks of aircrafts. This fungus grows in storage and fuel tanks profusely as a 
result fungal hyphae may plug the valves and pipes of the aircraft and cause disastrous effect during 
flight. 

B. Beneficial economic aspects of fungi: 

i) In the production of antibiotic substances, alkaloids and organic acids: Most of the fungi 
produce enzymes, alkaloids and various other organic compounds as their metabolic 
products; there metabolic products are of great economic importance. One of the important 
metabolic products produced by fungi is the antibiotics. In 1929 Sir Alexander Fleming for the 
first time established the fact that certain fungi could produce antibiotics. The most wonder 
drug 'penicillin' is an antibiotic substance extracted from Penicillium notatum. 

ii) Fungi used as food: Some fungi e.g. 'mushrooms' (Agaricus campestris, A. bisporus, 
Volvariella volvacea, Pleurotus sajar-caju, etc.), 'morels' (Morchella esculenta) etc. are used as 
human food. Well known yeast cake is obtained from Saccharomyces cerevisiae - yeast protein 
is called commonly 'single cell protein', and its protein is above 40% ; yeast cake is produced 
from Saccharomyces cerevisiae. A popular food known as 'sufu' is produced from Mucor, 
Antimucor, etc. 

iii) To maintain the soil fertility: Many saprophytic fungi along with bacteria decompose the 
dead organic matters and thereby hey help in returning the nutrients (derived from the 
organic matters) to the soil in a form available to green plants. 
 

 

v) In biological control of soil-borne pathogens and insects: Some fungi (Arthobotrys 
musiformis, Dactylaria thaumasia, etc.) are known are predaceous fungi, because they 
parasitise amoebae, nematodes etc. - such fungi are used in large scale for controlling soil 
borne pathogens, reagak nematodes. 

GENERAL FEATURES OF FUNGI: 

 Fungi are cosmopolitan in nature. 
 They are eukaryotic 
 They are heterotrophic  in nutrition  



 

 

 They may be saprophytes, parasite or symbionts. 
 Thallus may be plasmodium, pseudoplsmodium or mycelia. 
 They may be unicellur or filamentous multicelluar. 
 Cell wall is primarily composed of chitin and glucans, although the walls of some species 

contain cellulose. 
 They lack chlorophyll pigments and are incapable of photosynthesis. 
 Life cycle may be simple to complex. 
 Reproduce by Sexually, asexually, parasexually. 

MORPHOLOGICAL CHARACTERISTICS OF FUNGI: 

Characters Remarks 

Eukaryotic 

Possess membrane-bound nuclei (containing chromosomes) and a range of 
membrane-bound cytoplasmic organelles (e.g. mitochondria, vacuoles, 
endoplasmic reticulum). 
 

Distribution Cosmopolitan 

Habit 

May be free-living or may form intimate relationships with other organisms 
i.e.  free-living, parasitic or mutualistic (symbiotic). 
 
 

Filamentous 
/Unicellular 

Most are filamentous, composed of individual microscopic filaments called 
hyphae, which exhibit apical growth and which branch to form a network of 
hyphae called a mycelium. 
Some are unicellular : e.g. yeasts. 
 
 

Thallus Plasmodial, pseudoplasmodial, pseudomycelial,mycelial. 

Cell Wall 
Composed primarily of chitin and glucans, although the walls of some 
species contain cellulose (Oomycetes). 
 

Nuclear Status Multinucleate, homo or heterokaryotic, haploid (n), diploid (2n), dikaryotic 
(n+n). 

Achlorophyllous 
 They lack chlorophyll pigments and are incapable of photosynthesis 

Chemoheterotrophic 
(chemo-
organotrophic) 

They utilise pre-existing organic sources of carbon in their environment and 
the energy from chemical reactions to sythesise the organic compounds they 
require for growth and energy. 

Storage compounds Trehalose, glycogen, sugar alcohols and lipids. 
Life cycle Simple and complex 

Reproduction 
Sexual, asexual, parasexual reproduction often result in the production of 
spores. 
 

Somatic structure 



 

 

1) Thallus : Entire body of fungus is called thallus (pl. thalli; Gr.thallus = shoot or sprout). The 
vegetative/somatic thallus gives rise to reproductive structures, from which the 
spores/propagules are produced either sexually or asexually. Thallus may be: 
1. Plasmodium 
2. Pseudoplasmodium 
3. Mycelium 
4. Pseudomycelium 
 

a) Holocarpic/Unicellular thallus: Holocarpic (Gr. holos = entire+ karpos = fruit) thallus 
comprises of single, spherical, ellipsoidal or irregular shape microscopic cell with true cell 
wall. Whole thallus is converted into one or more reproductive structures and hence the 
reproductive and vegetative don’t occur in the same thallus. Eg. Yeast, Synchytrium and 
Olpidium. 

 

b) Eucarpic/Filamentous thallus :In eucarpic (Gr. Eu = good + karpos = fruit) thallus, only a 
portion gives rise to reproductive organ, while remaining portions continue to grow 
vegetatively. Hence vegetative and reproductive phases occur together. Eg. Oomycota, 
Mucoromyccota, Ascomycota, and Basidiomycota. 
 

i) Monocentric (monocentrism) :Thallus consists of single reproductive cell attached to 
substrate hyphae. 
 



 

 

             

ii)           Polycentric (polycentrism) : Thallus has many reproductive centers. 

  
 

c) Plasmodium : Thalli consisting of naked motile multinucleate mass of protoplasm that feeds 
in an amoeboid fashion, called plasmodium (pl. plasmodia; Gr. Plasma = moulded object). 
Eg. Plasmodium brassicae 
        Another type of amoeboid plasmodium formed by aggregation of unicellular, uninucleate 
naked cells are called as pseudoplasmodium. 

d) Pseudomycelium (pl. pseudomycelia; Gr. pseudo = false+mycelium): Thallus with series of 
cells adhering end to end due to incomplete cell wall separation after budding are called 
pseudomycelium. eg. Yeast 

 
2) Hypha (pl. hyphae;Gr. ‘hyphe’ means web): It is a long, tubular, thread like filamentous and 

branched structure. Hypha may be: 
 

a)  Septate : With cross wall or septum (pl. septa; L. septum = partition) that divide the hypha into 
segments having single nuclei in each segment. Transverse or longitudinal septum forms at 
regular interval behind the hyphal tip divide the hypha into segments.  

 
b)  Aseptate : Without cross wall having multiple nuclei throughout the segment. Aseptate and 

multinucleate hyphae are also called ‘coenocytic’( Gr. Koinos =common + kyotos = a hollow 
vessels). 

 



 

 

 
 

3) Mycelium (pl. Mycelia, Gr. myke = mushroom) : The hyphal mass or network of hyphae 
constituting the body (thallus) of the fungus is called as mycelium. It may be : 
 

a) Intercellular mycelium : The mycelium of parasitic fungi grows on the surface of the host and 
spread between the cells and it is called intercellular mycelium.  

b) Intracellular mycelium : The mycelium of parasitic fungi, which grows on the surface of the 
host and penetrates into the host cells and is called intracellular mycelium. 
 

  
 
 

c) Hyaline (Gr. Hyalinos = made of glass) : Mycelium is colourless, transparent. 
d) Coloured mycelium : Mycelium is pigmented. 
e) Monokaryotic mycelium (uninucleate) : Mycelium contains single nucleus that usually 

forms part of haplophase in the life cycle of fungi. 
f) Dikaryotic mycelium (binucleate) : Mycelium contains pair of nuclei (dikaryon), which 

denotes the diplophase in the life cycle of fungi. 
 

4) Specialized Somatic Structures : 
a) Rhizoid :A rhizoid (Gr. rhiza = root + oeides = like) is a short, root-like filamentous outgrowth 

of the thallus generally formed in tufts at the base of small unicellular thalli or small 
porophores. Rhizoid serves as anchoring or attachment organ to the substratum and also as an 
organ of absorption of nutrients from substratum. Rhizoids are short, delicate filaments that 
contain protoplasm but no nuclei. Rhizoids   are   common   in   lower   fungi   like   
Chytridiomycetes,  Oomycetes and Zygomycetes. 
 



 

 

b) Appressorium : Appressorium (p1. appressorium; L. apprimere = to press against) is a simple 
or lobed structure of hyphal or germ tube and a pressing organ from which a minute infection 
peg usually grow and enter the epidermal cell of the host. It helps germ tube or hypha to 
attach to the surface of the host or substrates. In addition to giving anchorage, appressoria 
help the penetrating hyphae, branches to pierce the host cuticle. 

 
c) Haustoria : Haustoria (sing. haustorium; L. haustor = drinker) are special hyphal structures or 

outgrowths of somatic hyphae sent into the cell to absorb nutrients. Haustoria may be knob-
like or balloon – like in shape, elongated or branched like a miniature root system. The hyphae 
of obligate parasites of plants like downy mildew, powdery mildew or rust fungi late blight 
fungus etc ., produce haustoria. 

 
d) Hyphopodia :  Hyphopodium (pl. hyphopodia Gr. hyphe = web + pous = foot) is a small 

appendage with one or two cells in length on an external hypha and function as absorbing 
structures. The terminal cell of hyphopodium is expanded and rounded or pointed. 

 

 

 

 

 

 

 

 

5) Aggregations and modifications of hyphae and tissues :  
a) Rhizomorph : Rhizomorph   (Gr.   rhiza=root   +   morphe   =   shape)   is   the   aggregation   

of   highly differentiated hyphae with a well defined apical meristem, a central core of larger, 
thin walled, cells which are often darkly pigmented. These root-like aggregation is found in 
the honey fungus or honey agaric Armillariella mellea (=Armillaria mellea). 

b) Plectenchyma : Fungal mycelium becomes organized into loosely or compactly woven 
tissues. These organized fungal tissues are called plectenchyma (Gr. plekein = to weave + 
encyma = infusion i.e., a woven tissue). There are two types of plectenchyma viz., 
 

i) Prosenchyma : When the tissue is loosely woven and the hyphae lie parallel to one another it 
is called prosenchyma (Gr. pros = toward + enchyma = infusion, i.e., approaching a tissue). 
These tissues have distinguishable and typical elongated cells. 



 

 

ii) Pseudoparenchyma (Gr. Pseudo = false): Consists of closely packed, more or less 
isodiametric or oval cells resembling the parenchyma cells of vascular plants. In this type of 
tissues hyphae lose their individuality and are not distinguishable. 
 

c) Stroma (Gr. stroma = mattress) : A stroma is a compact, somatic structure or hyphal 
aggregation similar to a mattress or a cushion, on which or in which fructifications of 
fungi are usually formed. They may be of various shapes and sizes. Hyphal masses like 
acervuli, sporodochia, pionnotes etc. are the fertile stromata, which bear sporophores 
producing spores. 
 

d) Sclerotium (Gr. Skleros=hard): These are hard dormant bodies consist of compact hyphae 
protected by external thickened hyphae. Each Sclerotium germinates into a mycelium, on 
return of favourable condition, e.g., Slcerotium, Penicillium. 

 

Study questions: 

1. List the characters of fungi 

2. Write in detail the economic importance of Fungi. 

3. List the somatic structures of Fungi along with examples and explain any one. 

4. List the Different types of Types thallus with example and explain anyone 

5. Define: Mycelium, Appressorium, Holocarpic, Hypha, Haustorium, Rhizomoprh, sclerotia, 
Rhizoid, , Plasmodium, Eucarpic, ectophytic, endophtyic, endobiotic,  stroma, coenocytic 
hypha,  

6. Give the examples for following of organism producing following structures: coenocytic 
hypa, Rhizoid, Septate hypha, Holocarpic, Eucarpic, Ectophytic, endobiotic, plasmodium, 
Pseudoplasmodium, Sclerotium, haustoria. 

7.  Write the function of following structures: Rhizoid, Aprressorium, Haustorium, 
Hyphopodia, rhizomorph, rhizomycelium, sclerotia. 

8. Differentiate  



 

 

1. Holocarpic and Eucrpic  2. Moncentric and polycentric 
3. Ectophytic and endophytic 4.Intercellular and intracellular 
5. Rhizoid and Rhizomycelium 

 

6) REPRODUCTION: Reproduction is the formation of new individuals having all the 
characteristics typical of a species. The fungi reproduce by means of asexual and sexual or 
parasexual reproduction. Asexual reproduction is sometimes called somatic or vegetative and it 
does not involve union of nuclei, sex cells or sex organs. The union of two nuclei characterizes 
sexual reproduction. 
 

a) Asexual reproduction: In fungi, asexual reproduction is more important for the propagation of 
species. Asexual reproduction does not involve union of sex organs (gametangia) or sex cells 
(gametes) or nuclei. In fungi the following are the common methods of asexual reproduction. 

i). Fragmentation of mycelium: Mycelial fragments from any part of the thallus may grow into 
new individuals when suitable conditions are provided. 

ii) Fission of unicellular thalli: It is also known as transverse cell division. Reproduction by the 
method of fission is in fungi. Fission is simple splitting of cells into two daughter cells by 
constriction and the formation of a cell wall. It is observed in Schizosaccharomyces spp. 

iii) Budding: Budding is the production of a small outgrowth (bud) from a parent cell. As the bud is 
formed, the nucleus of the parent cell divides and one daughter nucleus migrates into the bud. The 
bud increases in size, while still attached to the parent cell and eventually breaks off and forms a 
new individual. It is common in yeasts.(Saccharomyces sp).           

 

                            

 

iv) Production of asexual spores : Reproduction by the production of spores is very common in 
many fungi. The term 'spore'(Gr. spora=seed, spore) is applied to any small propagative, 
reproductive or survival unit, which separates from a hypha or sporogenous cell and can grow 
independently. 



 

 

 There are different types of asexual spores produced by the fungi viz. endogenous 
(Sporangiospores) and exogenous (Conidiospores and chlamydospores). 

 Sporangiospores: Sporangiospores are formed in globose or sac-like structure called 

sporangium (pl. sporangia; Gr. Spora = seed, spore + angeion = vessel).  Sporangiospores may 

be motile (planospores) also known as zoospores or non- motile spores (aplanospores). The 

zoospores are provided with one or two flagella (sing. flagellum, L. flagellum=whip) for its 

movement in the surrounding film of water. Flagellum is a hair like structucre that serves to 

propel a motile cell. These flagella may be anterior, posterior or laterally attached to a groove 

in the body. There are two types of flagella in zoospores. They are whiplash and tinsel types. 

The whiplash flagellum has a long rigid base composed of all the eleven fibrils and a short 

flexible end formed of the two central fibrils only. The tinsel flagellum has a rachis, which is 

covered on all sides along its centre length with short fibrils. 

 Conidiospores: Conidiospores or conidia (sing. Conidium; Gr. konis= dust)) are asexual 
reproductive structures borne on special spore bearing  hyphae conidiophores.  They are found  
in  many different groups of fungi, but especially in ascomycotina, Basidiomycotina  and  
Deuteromycotina. Conidia may be formed in acropetal (oldest conidium at the base and the 
youngest at the apex) or basipetal (oldest conidium at the apex and youngest at the base) 
succession. Generally the term 'conidia'is used for any asexual spores other than sporangia 
and spores formed directly by hyphal cells. When the spore is not much differentiated from the 
cells of the conidiophore in shape the term oidium is often used for conidia. 
 

 Arthrospores or oidia  (Gr. Arthron = joint): Produced by fragmentation of hyphae from apex 
to base. Each cell thus formed round off and separates as a spore. Eg. Erysiphe spp. Powdery 
mildew fungus. 

 Chlamydospores Chlamydospore (Gr. Chlamys = mantle + spora = seed, spore) is a thick-

walled thallic conidium that  generally  function  as  a  resting  spore.  Terminal  or  intercalary  

segments  or mycelium may become packed with food reserves and develop thick walls. The 

walls may be colourless or pigmented with dark  melanin  pigment. These structures are known 

as chlamydospores. e.g. Fusarium, Mucor racemosus, Saprolegnia. Generally there is no 

mechanism for detachment and dispersal of chlamydospores. They become separated from 

each other by the disintegration of intervening hyphae.  

 

They are the important organs or asexual survival in soil fungi. When chlamydospores are 

found in between fungal cells they are called 'intercalary chlamydospores'. Chlamydospores 

produced at the apex of the hypha are called 'apical or terminal chlamydospores'. 



 

 

    

 

b) Sexual reproduction: Sexual reproduction in fungi involves union of two compatible nuclei. 
The nuclei may be carried in motile or non-motile gametes, in gametangia or in somatic cells of 
the thallus. 

    Phases of sexual reproduction: Three typical phases occur in sequence during the sexual 
reproduction. 

i). Plasmogamy: In plasmogamy (Gr. plasma=a molded object, i.e. a being + gamos = marriage, 
union) anastomosis of two cells or gametes and fusion of their protoplasts take place. In the 
process the two haploid nuclei of opposite sexes (compatible nuclei) are brought together but eh 
nuclei will not fuse. 

ii). Karyogamy : The fusion of two haploid nuclei brought together as a result of plasmogamy is 
called karyogamy (Gr. karyon = nut, nucleus + gamos = marriage). This stage follows 
immediately after plasmogamy in many of the lower fungi or may be delayed in higher fungi.     

iii). Meiosis : Karyogamy results in the formation of a diploid (2n) nucleus. Meiosis (Gr. 
meiosis=reduction) reduces the number of chromosomes to haploid and constitutes the third 
phase of the sexual reproduction. This nucleus undergoes a reduction division to form two 
haploid nuclei each with 'n'chromosomes. A mitotic division follows and four nuclei are formed. In 
ascomycetes another nuclear division takes place resulting in the formation eight nuclei. The nuclei 
get surrounded by a small amount of cytoplasm and secrete a wall to become spores. 

Organs involved in sexual reproduction 

Fungi, which produce morphologically distinguishable male and female sex organs in 

each thallus, are called hermaphroditic (Gr. hermes = the messenger of the Gods, symbol of the 

male sex + aphrodite = the Goddess of love, symbol of female sex) or monoecious or unisexual 

(Gr. monos = single, one + oikos = dwelling, home). A single thallus of a monoecious fungi can 

reproduce sexually by itself if it is self-compatible. In a fungus when the female and male organs 

are produced on two different thalli it is said to be dioecious or bisexual. (Gr. dis = twice, two + 

oikos = home; i.e.; the sexes separated into two different individuals). Normally a single thallus 



 

 

of a dioecious fungus cannot reproduce sexually by itself as the thallus is either male or female.                       

The  sex  organs  of  fungi  are  called  gametangia  (sing.  gametangium;  Gr.  gametes  = 

husband + angeion = vessel, container). Sex cells are called gametes and the mother cells (sex 

organs) are called gametangia. If the gametes and gametangia produced are morphologically 

identical or similar they are called as isogametes (Gr. ison = equal) and isogametangia 

respectively. When the gametes and gametangia produced differ in size and structure 

(morphologically different) they are called heterogametes (Gr. heteros = other, different) and 

heterogametangia respectively. In the latter case, the male gametangium is called antheridium 

(pl. antheridia; Gr. antheros = flowery + idion, dimin. suffix) and the female gametangium is 

called oogonium (pl. oogonia; Gr. oon = egg + gonos = offspring). The male gamete is known as 

antherozoid or sperm and the female as an egg or oosphere. 

Methods of sexual reproduction: 

The following are the five methods, which the fungi employ to bring the compatible 

nuclei together for fusion. 

1.Planogametic copulation  
 
2.Gametangial contact (Gametangy) 

 
3.Gametangial copulation (Gametangiogamy) 

 
4.Spermatization 

 
5. Somatogamy   

 

1. Planogametic copulation or conjugation : A planogamate is a motile gamete or sex cell. 
The fusion of two gametes, one or both of which are motile is called planogametic 
copulation. This type of sexual reproduction is common in aquatic fungi. There are three 
different types of planogametic copulation. 

a. Copulation of isogamous motile gametes: In this type morphologically similar but 

compatible  type of mating type of gametes unite   to   form   a   motile zygote. e.g. 

Synchytrium. 

b. Copulation in anisogamous motile gametes : It involves union of one larger gamete with 
another smaller gamete. The resultant zygote is motile. The zygote resulting from 
isogamous or anisogamous planogametic copulation forms a 'resting  sporangium'.  On  
further  development  it  functions  as  sporangium  by  differentiating zoospores internally. 
Eg. Allomyces sp. 



 

 

c. Heterogamous planogametic copulation: In this type, a non-motile female gamete 
(oosphere) is fertilized by a motile male gamete. This results in the formation of oospores, a 
resistant structure and resting spore. Oospores germinate and produce mycelium directly. Eg. 
Monoblepharis. 

 
 
 
 
 
 
 
 
 
 

2. Gametangial contact : In this  method  the  male gamete (antheridium) and the female 
gamete (oogonium) come in contact and one or more nuclei from the male gamete enter the 
female gamete,   oogonium   dissolved in the intervening wall through a pore or through a 
fertilization tube. In no case the gametangia actually fuse or lose their identify during 
the sexual act. e.g. Fungi in Peronosporales. Gametangial contact is also common in some 
Ascomycotina where antheridia and female organs (ascogonia) may or may not be well 
defined. Eg. Pythium, Albugo, Phytophthora etc 

3. Gametangial copulation: This is a process of fusion of entire contents of the two mating 

gametangia. There are two types. 

a. Fusion of entire protoplasm of male and female gametangia : Two gametangia meet and 
their entire contents fuse in the female gametangium leading to formation of a zygote. The 
zygote forms a resting sporangium. e.g.. Mucor 

b. Migration of entire protoplast of one gametangium into other through a pore : The entire 

gametangia act as gametes. The recipient gametangium is called the female, while the 

gametangium that empties its content is the antheridium. Eg. Rhizophidium 



 

 

 

 

 

 

 

4. Spermatization: Some fungi like rusts bear numerous minute, non-motile uninucleate, 
male cells called spermatia. (sing. spermatium; Gr. spermation=little seed) Spermatia are 
produced in spiral receptacles called spermagonia (sing. spermagonium;   Gr.   Sperma 
=seed, sperm+ gennao=I give birth)  or pycnia (sing. pycnium; Gr. pycnos=concentrated). 
Insects, wind or water to the female gametangium carries them, which is usually a special 
receptive hypha (or trichogyne) to which they become attached. A pore develops at the 
point of contact and the contents of spermatium pass into the particular respective hyphae. 
This results in plasmogamy and initiation of the dikaryotic stage of the cell. 

5. Somatogamy: In somatogamy to sex organs are produced and somatic cells function as 
gametes somatogamy (Gr. soma = body + gamos = marriage, union) hyphae anastomose and 
the nuclei of opposite matting type are brought together in one cell. Somatogamy is common 
in Ascomycotina and Basidiomycotina fungi. 

 

 

 

 

 

Heteroka
ryosis 

The phenomenon of existence of different kinds of nuclei in the same individual is known 
as heterokaryosis. (Gr. heteros = other+ karyon=nut, nucleus). The individual which exhibit 
heterokaryosis is called heterokaryon or heterokaryotic. It has been demonstrated in 
numerous Ascomycetes,  Basidiomycetes  and  Fungi  Imperfecti  (Davis,  1966).   In  a  
heterokaryotic individual, each nucleus is independent of all other nuclei, but the structure 
and behaviour of the individual appear to be controlled by the kinds of genes it contains 
and the proportion of each kind. Heterokaryosis may arise in a fungal thallus in four ways: 

1. By the germination of a heterokaryotic spore, which will give rise to a heterokaryotic 
soma. 



 

 

2. By the introduction of genetically different nuclei into homokaryon (Gr. homo=same + 
karyon 

= nut, nucleus), a soma in which all nuclei are 
similar. 

 

3.  By  mutation,  in  a  multinucleate  homokaryon.The  mutant  nuclei  subsequently  
survive, multiply and spread among the wild-type nuclei. 

4. By fusion of some nuclei in a haploid homokaryon to form diploid nuclei which 
subsequently survive, multiply and spread among the haploid nuclei. 

Parasexuality or parasexual 
cycle 

Some fungi (Deuteromycetes) do not go through a sexual cycle but derive many of 
the benefits of sexuality through parasexuality (Gr. para =beside+sex ). This is a process in 
which plasmogamy, karyogamy and haploidization takes place, but not at specified points 
in the thallus or the life cycle of an organism. Parasexual cycle is very important in 
Deuteromycetes where sexual reproduction does not take place. Some fungi, which 
reproduce sexually, also exhibit parasexuality. Pontecorvo  and  Roper  from  the 
University of  Glasgow  in  Aspergillus  nidulans,  the imperfect stage of Emericella 
nidulans first discovered parasexuality in 1952. Since then it has been reported in number 
of fungi in Ascomycotina. The sequence of events in a complete parasexual cycle is as 
follows :                                                                                                                                                                

1. Formation of heterokaryotic 
mycelium, 2. Fusion between two 
nuclei 
a. Fusion between like nuclei 

  b. Fusion between unlike nuclei 
3. Multiplication of diploid nuclei side by side with the 
haploid nuclei 
4. Occasional mitotic crossing-over during the 
multiplication of the diploid nuclei 
5. Sorting out of diploid nuclei 
6. Occasional haploidization of the 
diploid nuclei 
7. Sorting out of new haploid strains 
 



 

 

Fig.Parasexual 
life cycle 

Sexual spores : The sexual spores are formed as a result of fusion between two 

opposite sex gametes. They are resting spores, incapable of germination immediately after 

formation. Sexual spores are oospores, zygospores, ascospores and basidiospores desiring 

their names from the class to which the fungi belong. 

1. Oospores : An oospore (Gr.oon = egg + spora = seed, spore) is a sexually produced 
spore, which develops from unequal gametangial copulation or markedly unequal gametic 
fusion. It is the characteristic sexually produced spore of oomycetes. 

2. Zygospores :Zygospores (Gr. zygos = yoke + spora = seed, spore) are sexually produced 
resting spores or structures formed as a result of plasmogamy between two gametangia, 
which are usually equal in size. They are resting structures. Zygospores are the typical 
sexually produced spores of Zygomycetes e.g. Mucorales and Entomophthorales. 

      

                Fig. Oospore                                                            Fig. Zygospore 



 

 

2. Ascospores : Ascospores (Gr. askos = sac + spora = seed, spore) are the 
characteristic spores of the large group of fungi known as Ascomycotina. 

3.   Basidiospores : Basidiospore  (Gr.  Basidion  =  small base + spora = seed, spore) is 
a spore borne on the  outside  of  a  basidium,  following karyogamy and meiosis. 

Fructifications and fruit bodies : The sporophores bear fruiting bodies or form 
fructifications, which may be asexual or sexual in nature. In lower fungi 
Plasmodiophoromycetes, Chytridiomycetes, Oomycetes and Zygomycotina) asexual 
spores are usually enclosed in simple sacs called sporangia or zoosporangia. In higher 
fungi (Ascomycetes and Basidiomycetes) complex aggregates of spore bearing hyphae 
are formed and supporting and protective tissues surround it. These complex structures 
are called as spore fruits or fructifications (L.fructus = fruit). 

Asexual fructifications : In fungi conidiophores are grouped together to form specialized 
structures such as synnemata (sing. synnema) and sporodochia (sing. sporodochium) or 
produced in fructifications known as pycnidia (sing. pycnidium) and acervuli (sing. 
acervulus). 

synnema: (pl. synnemata; syn. coremium) : Compact or fused, generally upright 
conidiophores, with branches and spores forming a headlike cluster [synnemata of 
Ophiostoma (Graphium) ulmi]. 
 
Sporodochium : Sporodochium is a fruiting body in which conidiophores arise from a 
central cushion-like aggregation of hyphae. The conidiophores are packed tightly together 
and are generally shorter than those composing a synnema. e.g. Epicoccum, Nectria. 

Pycnidium : Pycnidium is a globose or flask-shaped body, which is lined on the inside 
with conidiophores. e.g. Septoria   ,Phoma,  Ascochyta, Leptosphaeria. 

Acervulus : Acervulus   (pl. acervuli)   is   a   fruiting   structure   commonly   found   in   
the   order Melanconiales (Deuteromycotina). It is typically a flat or saucer-shaped mass of 
aggregated hyphae bearing short conidiophores in a compact layer. Intermingled with 
the conidiophores, setae (sing. seta; L. seta = bristle) are found. Setae are long, pointed, 
dark coloured, sterile structures. In nature acervuli are produced on plant tissues 
subepidermally or subcuticularly and becomes erumpent on maturity. e.g. Colletotrichum. 



 

 

                              

                                                 Fig. Asexual fruiting bodies of fungi 

Sexual fruiting bodies  

1) Ascocarp : Ascocarp (Gr. askos = sac+ karpos =fruit) is a fruiting body that contains 
asci and ascospores. Ascomycetes fungi with few exceptions produce ascocarps. They 
are in various forms like spherical, flask-shaped, cup-and saucer shaped and pod-
shaped. They may be closed in some, and provided with a narrow wide opening in 
others. Ascocarps may formed singly or in groups.  They  may  be  superficial,  erumpent  
or  deeply  embedded  in  the  substratum.  The substratum may be composed entirely of 
hose tissue, or it may be a hyphal stroma or in which the  ascocarps  form.  Basicaly, 
there are three types of ascocarps : 
 

Perithecia : Perithecium (pl. perithecia, Gr. peri = around + theke = a case) is a flask -
shaped ascocarp with a wall of its own. It is provided with a narrow ostiole and may possess 
a short or a long neck through which the asci are released at maturity.  

The asci are arranged in a regular manner and are lined the inside wall. The asci 
are intermingled with sterile filaments called paraphyses, which help the asci in nutrition 
and dispersal. The paraphyses, which are rigid and appear in the ostiole are called 
periphyses. The perithecia may be borne singly or in groups. These are found in Cordyceps 
and Claviceps. 

 
Apothecium : Apothecium (pl. Apothecia; Gr. apotheke=store house) is an open ascocarp. It 
has a broad opening and is either cup or saucer shaped with asci arranged in a palisade layer 
within.  



 

 

It is usually fleshy or leathery in nature. It contains club-shaped or cylindrical asci, 
usually with many or  few  paraphyses  among  them.  These are found in Pezizales, 
Colletotrichum spp. 

 
Cleistothecium: (pl. cleistothecia; Gr. kleistos = closed + theke = case), is a closed ascocarp 
and has no ostiole. It is deep brown to black in colour, more or less spherical and often 
provided with appendages on its body, which serve as organs of anchorage and help in 
dissemination.  

They may contain one to several asci, which discharge their spores violently. Each 
cleistothecium of Sphaerotheca and Podosphaera contains a single ascus whereas each 
cleistothecium in Erysiphe, Microsphaera, Uncinula, Leveillula and Phyllactinia contain 
several asci. 

                                                                 

       

2) Basidiocarp :  Basidiocarp (Gr. basidion=small base + karps = fruit) is a fruiting body, 
which bears basidia and basidiospores. Basidia are borne on the under surface of fruit 
body. Basidia bear basidiospores exogenously usually on projections called sterigmata.  

They are highly developed and have compound structure. Basidiocarps may be thin 
and crust-like, gelatinous, cartilaginous, papery, fleshy, spongy, corky or woody. They 
may vary in size from microscopic to a metre or more in dia. Most fungi in 
basidiomycotina except smuts (Ustilaginales) and rusts (Uredinales) form basidiocarps. 

Nutrition: The fungi lack chlorophyll. Therefore, they cannot synthesiz their own food. 



 

 

Depending on from where and how they get nutrition, fungi are of following types:  

(a) Saprotrophs (= saprobes): They obtain food from dead and decaying organic matter. 
They secrete digesting enzymes to outside which digest the substratum and then absorb 
nutrients, e.g., Mucor, Agarious. Rhizopus (bread mould) etc. 

(b) Parasitic:They obtain food from living .They maybe facultative or obligate. Facultative 
parasites grow on a variety of tissues and often cause ‘soft rot’ of the tissue, e.g., Ustilago.  

The obiigate- parasites absorb through specialized haustoria. The parasitic fungi that 
grow on surface of host cells and absorb food through haustoria are called ectoparasites or 
ectophytic parasites (e.g., Mucor). When parasitic fungi grow inside the host tissue arc called 
endoparasites or endophytic parasites (e.g., Pythium, Puccinia). 

(c) Predacious: Some soil fungi develop ring-like noses to trap annelids, nematodes etc. e.g., 
Arthrobotrys, Zoophagus, Dactylella etc. 

(d) Symbiotic: They live in mutualistic relationship with another organism by which both are 
benefited. The two common examples are lichens and mycorrhiza. Lichens are symbiotic 
associations between fungi and algae. The fungal partner is a member of ascomycetes or 
basidiomycetes that provides water and nutrients, while the algal partner is a green alga or 
cyanobacteria that prepares food by photosynthesis.Mycorrhizas or mycorrhizae (fungus 
roots in Greek) are the mutualistic symbiotic associations between soil fungi and the roots of 
most plant species (95% of all plant families are predominantly mycorrhizal).  

 


