INTRODUCTION:

The fungi (singular-fungus) are non green usually filameutous,
branched, unicellular or multicellular, nucleated, spore bearing
microorganisms surrounded by cell wall containing cellulose or chitin.
The branch of Botany which deals with the study of fungi is called
Mycology. The Italian botanist Pier Antonio Micheli is the founder
of the Science of Mycology. He published his research work on fungi

1n a book Nova Plantarum Genera in 1729.

GENERAL CHARACTERS:
)  The fungiform alarge diverse group of the plant kingdom.

i)  There are about 80,000 known species of fungi.

i)  The fungi are cosmopolitan in distribution.

They occur growing on every habitat where moisture and organic
materials are available.

v)  They are achlorophyllous or non-green therefore they cannot
prepare their own food material. Hence they are heterotrophic

in nutrition.
Most of the fungi grow on dead rotten or decaying organic

vi)
material hence, they are called saprobes or saprophytic
(Sapros =rotten + bios = life).

vii) Many fungi are parasites of plants and animals and cause many

diseases.
vili) Some fungi grow symbiotically with algae or higher plants.

Some fungi grow on our food material like breads, jams, pickles,
fruits, vegetables and crop seeds etc.
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The airalso contains a large number of fungal a0 &)

spores. Qa
A very few fungi are aquatic. .ha

Generally the fungal thallus is composed of
a mass of many microscopic threads or =
filaments called the hyphae (singular hapha).
The hyphae are thin, transparent. tubular,
coloured or hyline, unicellular or multicellular.

The mass of hypae constituting the thallus
of a fungus is called the mycelium (plural
mycelia).

The fungal thallus without hyphae joining a
chain of loosely arranged cells is the A seprac

psendomycelium. ’—/‘jﬁ/
In some fungi the hyphae grow togetherand ~

form a thick, root like structure called the D : Septate mycelium

rhizomorph (rhoza =root, morphe =shape).
The hyphae may be septate or aseptate. ; 3;

The aseptate multinucleate hyphaeare called  E : Monokaryotic
coenocytic hyphae (Koinos = common, mycelium
Kytos = a hollow vessel).

y o o R A E
The mycelium is monokaryotic or dikaryotic. *
In monokaryotic mycelium, the cellsof the ~ F : Dikaryotic
haphae are uninucleate. mycelinn

In dikaryotic mycelium, the cells of the  Host cell

haphae are binucleate.
The mycelium of parasitic fimgi is intercellular %
or intracellular. Myceliom

C : Coenocytic
mycelium

xxiv) The intercellular mycelium produces certain g . [ptracellutar

knob like structures called the Haustoria mycelinm
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(Sing. Haustorium) (Haustar = drinker).
xxv) The haustoria pennetrate the host cells and

suck or drink the ready made food from  \ % ? ﬁi’,’,‘t
the host cells. Hence they are also called o AP ttausts.
as sucking organs. </ rium
, 3 H : Intercellnga,
xxvi) The fungal cells have cell wall which is mycelium
made up of cellulose or a fungal cellulose Cytoplasm
- 1 Cell wapy

chitin. . Mitochondgion |

xxvii) The protoplasm of the cells containthecell T iz 222"
organelles like endoplasmic reticulum,
mitochondria, ribosomes etc. in addition
to the vacuoles and reserved food material
in the form of glycogen, oil and fats.

xxviii) The fungi reproduce asexually and sexually. ; ‘;, 5;
MI=
xxiX) The asexual reproduction takes place by #%

the formation of spores. The asexual ©
spores are also called as conidia.

xxx) The sexual reproduction takes place by
the formation of sex organs and it is of
oogamous type.

xxxi) Itinvolves plasmogamy, karyogamy and
xxxii) The sexual reproduction also takes place
by the somatogamy (fusion of two
somatic or vegetative hyphae of opposite
strain).
xxxiii) The sexual reproduction generally results
into the formation of fruiting bodies. X
xxxiv) The closed fruiting body is called as _
cleistothecium, flask shaped fruitingbody * L2 Apofhecinm
as perithecium and cup shaped fruiting g’g“?'ig’i&ﬁﬁ F [:‘VGI:
bOdy as apO thmlunl. ener raciers
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CLASSIFICATION OF FUNGI:
(As per C.J. Alexopoulos and C.W. Mims, 1971)

Almost all the fungi are placed in a separate Kingdom —
Mycetae or Fungi. The kingdom-Mycetae is divided into three
~ divisions suchas
)  Division—Gymnornycota.

m)  Division—Mastigomycota.
m)  Division—Amastigomycota.
Division — Gymnomycota:

The division — Gymnomycota is a group of prokaryotic fungi.
The fungi of this division are slimy hence called slime molds. They
show phagotrophic mode of nutrition like Amoeba. The thallus or

plant body of these fungi is Amoeba like without cell wall called the

plasmodium. They reproduce asexually only.

The division— Gymnomycqta is divided into two sub divisions such as
.1) Sub-division — Acrasiogymnomycotina.

i)  Sub-division—Plasmodiogymnomycotina.

The subdivision — Acrasiogymnomycotina has a single class —
Acrasiomycetes. The sub-division —Plasmodiogymnomycotina has two
classes such as Class — Protosteliomycetes and class — Myxomycetes.
Division — Mastigomycota:

Itis a group of eukaryotic fungi. Itis a group of lower fungi. The
mycelium is coenocytic, branched and hyline. They reproduce asexually
and sexually and produce indefinite number of spores. The repmdﬁctive
cells are motile and flagellated.

The division — Mastigomycota is divided into two sub-divisions such as
)  Sub-division—Haplomastigomycotina.
ii)  Sub-division—Diplomastigomycotina.
" Thesub-division— Haplomastigomycotina (reproductive cells
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with single flagellum) is divided into three classes such as
)  Class—Chytridiomycetes.

)  Class—Hypochytridiomycetes.

i)  Class—Plasmodiophoromycetes.

The sub-division — Diplomastigomycotina (reproductive cells with
two flagella) has a single class i.e. the Class —Oomycetes (e.g. Albugo).

Division —- Amastigomycota:

It is a group of eukaryotic and higher fungi. The fungi of this
division have septate, multicellular, filamentous, branched and coloured
mycelium. They reproduce vegetatively by budding and fragmentation,
asexually by conidia and sexually by sex organ. The reproductive cells
are non motile and without flagella. Itis divided into four sub-divisions
such as
) Sub-division—Zygomycotina.

i)  Sub-division— Ascomycotina.
i)  Sub-division—Basidiomycotina.
iv)  Sub-division—Deuteromycotina.

The sub-division — Zygomycotina has two classes i.e. Class —
Zygomycetes and Class — Trichomycetes.

The sub-division — Ascomycotina has a single class i.e. Class —
Ascomycetes (the reproduction results into the formation of definite
number of spores and the definite number is always eight) e.g. Eurotium.

The sub-division — Basidiomycotina has a single class such as
Class — Basidiomycetes (reproduction results into the formation of
definite number of spores and the definite number is always four) e.g.

Agaricus.

‘The sub-division — Deuteromycotina has a single class i.e. Class
. — Deuteromycetes. (They reproduce asexually only. The sexual
reproduction is totally absent hence this class is also called as Class —
Fungi imperfecti). e.g. Cercospora.
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AGARICUS

SYSTEMATICPOSITION:
Division —  Amastigomycota
Sub-division -  Basidiomycotina
Class —  Basidiomycetes
Order —  Agaricales
Family —  Agaricaceae
Genus —  Agaricus sp
OCCURRENCE:

Agaricus 1s a very common saprophytic fungus. It occurs
abundantly in rainy season on decaying logs of wood, bark of tree
trunks and in damp soil richin L.amus along the grasses. There are
two types of Agaricus species. The edible species are called as the
mushrooms and the non-edible species as the toad stools.

STRUCTURE OF MYCELIUM:

The mycelium of Agaricus is filamentous, branched, septate,
multicellular and brown to black in colour. It is of two types i.e.
monokaryotic mycelium and dikaryotic mycelium. The mycelium with
uninucleate hyphal cells is called the monokaryotic mycelium. The
monokaryotic mycelium may be of + or - strain. It is formed by the
germination of haploid basidiospores. The dikaryotic mycelium is a
mycelium with binucleate hyphal cells. The cells of the dikaryotic
mycelium have two nuclei of opposite strain.

The cells of both the mycelia have double layered cell wall. The
cell wall is made up of the fungal cellulose chitin. The protoplasm of the
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cells contains cell organells like endoplasmic reticulum, ribosomes anq
mitochondria etc. in addition to the reserved food material in the form

of glycogen granules, fats and oil.

S
& Q) < Dikaryotic mycelium

- strained monokaryotic mycelium

Fig. 4.1 (A-C). FUNGI: Agaricus — Mycelium.

REPRODUCTION:
Agaricus reproduces sexually only.

Sexual reproduction:

The sexual reproduction is of somatogamous type. The sex organs
are totally absent in Agaricus. The somatic or vegetative, haploid,
monokaryotic mycelia of opposite strains function as the sex organs.
The sexual reproduction involves three different steps such as

) Plasmogamy.

i)  Karyogamy.

i)  Reduction division or meiosis.

Plasmogamy:
During the process of plasmogamy the two haploid, somatic
monokaryotic mycelia of opposite strain come in contact with each
otherand fuse, The wall of contact between the two fusing cells dissolves
and mixing of protoplasm except nuclei takes place called the
plasmogamy. The process of fusion of two sématic hyphae of opposite
Scanned by CamScanner



strain is called somatogamy. The somatogamy takes place in soil. The
plasmogamy results into the formation of a dikaryotic (binucleate) cell.
The dikaryotic cell later on ramifies (gives rise to) into a dikaryotic

mycelium.

- strained monokaryotic mycellum

G

"«
Dikaryotic cell
\

Ulka/y:ﬂc mycelium

Fig.4.2. FUNGI: Agaricus - Plasmogamy.

The dikaryotic hyphae
grow in soil interwoven with
each other and form a thick,
twisted, white, root like structure
called the rhizomorpii. The
rhizomorph is invisible in soil. It
grows in all directions and forms
a circular colony in the soil. It
produces many umbrella like
large, visible fruiting bodies
called the basidiocarps. Some
times the basidicocarps are
developed at the tip of
rhizomorphs in the circular
colony. They grow and
come above the ground in a

—3 Rhizomorph

Basidiocarps
In circular

C\?
AR
o

Fig.4.3. FUNGI;
Agaricus - Fairy ring.
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circular ring called the fairy ring. There is an old superstition g, the
basidiocarps in a circular ring indicates the path of dancing fajrie., hence
the ring of basidiocarps is called the fairy ring.

Structure of a basidiocarp:
Basidiocarp is a fruiting body of Agaricus. Itis developed frop,

the dikaryotic rhizormorph, hence is dikaryotic in nature. Itis Jarge visibje,
umbrella like structure. It is brown to black in colour. The ba.‘.iidi()(:arps

of Agaricus arc very common in rainy season on decaying logs of
wood and along the grasses in damp places.

A mature basidiocarp is composed of a long, cylindrical, fleshy
stalk and an umbrella like fleshy head. The stalk is known as stipe.
The head is connected with the stipe by a thin membrane called veilum.
The upper surface of the head is convex called the pileus.

The lower surface of the head is concave and bears many tubular,
plate like structures like ribs of an umbrella called the gills. The gills
are the main reproductive organs of Agaricus.

Pileus

Gills «

Veilum <

Stipe

-y

Young basidiocarp

Mature basidiocarp

Fig. 4.4. FUNGI: Agaricus - Structure of basidiocarp.
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Structure of gill:

The gills are long. tubular, plate like structures. They are present
on the lower surface of the basidiocarp like eibs of an umbrella. A
maure gill shows three different parts in V.S, (Vertical Section) such as
n Trama.
2  Subhymenium.
@  Hymemum.
Trama:

It is the central part of the gill. The dikaryotic mycelium in the
centre interwoven freely and forms a mat like structure called the trama.

Subhymenium:

Itis the middle part of the gill. The dikaryotic hyphae in the trama
terminate and give rise to a single or double layer of small rounded or
spherical cells on cither side of the trama called the subhymenium.
Hymenium:

It is the outer most part of the gill. The rounded cells of the
subhymenium give rise toa single layer of many club shaped cells called
the hymenium. The hymenium layer contains two types of cells .e.
small, sterile, club shaped cells and large, fertile club shaped cells. The
sterile cells are called paraphyses and fertile cells are called the basidia
(singular basidium). The paraphyses and the basidia are intermingled

with each other. The basidia are aseptate and dikaryotic.
—» Trama

.__),Subh)mcnium

—» Hymenium

. e . o
0 T= S5 2%
O &£ Basidium
© - : o Paraphyses
00 L —3, »©
(o) - — 00———)‘ Basidiospore
O o ®
S 4 =
9 ® oY o©
Gill © Cops

V. S. I.):r Gill
Fig. 4.5. FUNGI: Agaricus - Strucure of a gill (V.S.).
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Karyogamy:
The karyogamy i.e. the fusion of two nuclei of opposite strain

takes place in the basidium. The karyogamy results into the formation

ofa diploid nucleus in the basidium.

Reduction division (R.D.):
The karyogamy is followed by the reduction division of the diploid

nucleus of synkaryon. The reduction division results into the formation
of four, haploid daughter nuclei in the basidium. Now the four nucleated
basidium gives rise to four projections at the apex called sterigmata.
The haploid nuclei migrate into the sterigmata and organise into a single
rounded structure at the tip of each sterigmata called the basidiospore.
Thus four haploid basidiospores are formed exogeneously at the tip of
each sterigmata. Out of four two basidiospores are of + strain and

two are of - strain.
4 haploid

nuclei
Basidiospore

Sterigmata

\ Karyogamy

A B C D

Basxdlospores

W

Germinating
basidiospores

monokaryotic
mycelium

Fig.4.6 (A-H ).FUNGI: Agaricus - Development,
structure and germination of basidiospores.
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GRAPHIC LIFE CYCLE OF AGARICUS:

Somatogamy

l

Agaricus
monokaryotic
mycelium (+ strain)

Agaricus
monokaryotic
mycelium (- strain)

Further growth
of germ tube

t

Germ tube

T

Germination
+ strain
basidiospores
carried by wind
and fall on
suitable
substratum
Detachment of
+ strain
basidiospores
2 Basidiospores
of + strain

Out of four haploig‘

Further growth
of germ tube

T

Germ tube

t

Germination
- strain
basidiospores
carried by wind
and fall on
suitable
substratum
Detachment of
- strain
basidiospores
2 Basidiospores
of - strain

basidiospores
Fig. 4.7. FUNGI: Agaricus - Graphic life cycle.

v

Plasmogamy

¢

Dikaryotic cell

v

Dikaryotic mycelium

Rhizomorph

b

Basidiocarp

v
Gil
\

Hymenium layer of gill

Basidium with 2 nuclei

v

Karyogamy
Basidium with diploid
nucleus

|

Reduction division

v

Basidium with 4
haploid nuclei
Basidium with 4
sterigmata at the tip

Sterigmata with a
single basidiospore
at thf tip
Basidium with 4
sterigmata each with a
basidiospore at the tip
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