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Part 1: Biodiversity 11
Kingdom: Fungi

General Characteristics:

* They belong to Eukaryota. They are multicellular with no vascular
system.

* Mpycology: is the science of studying Fungi. (Mykes: Fungi, logos:
science).

* They reproduce by binary fission, asexually by spores or sexually.

* They don’t have chlorophyll thus they can’t make their own food
like plants do, but they can make most of their nutrients from
carbohydrates. They have the ability to synthesis vitamins i.e.
yeast.

* They live saprophytically, parasitically or symbiotically with
Cyanogreens i.e. Lichens.

* They consist of mycelia, mostly branched filaments, where their
cell walls are made up of cellulose, cutin or both.

* They can be cultivated on synthesized media in the lab.

* They are non-motile although some sex organs are motile.

* Their reserve food materials are glycogen and oils.

* They can grow under 0 to 35 [IC. Their optimum temperature
varies from 20 - 300 C.

* They grow under slightly acidic habitat

* Light is necessary for spore germination. Sporangiophores are
positively phototropic.

* The Thallus is made of Hyphae, where a group of hyphae are know
as Mycelia.

* Hyphae are either septated or non-septated. Each cell has one or
more nuclei. Cytoplasm contains vacuoles and oil droplets.
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Reproduction Of Funai:

Sexually

| » It occurs every year

Asexually

season

* It reproduce several times during the |

'* Steps of reproduction:

1. Cytoplasmic conjugation
2_Nuclear conjugation

3. Meiosis

4. Mitosis

* Fragmentation

* Binary fission

* Budding

* Spores - conidia
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Sexual Reproduction
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Thallus Structure
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* Fungi are characterized by the absence of alternation of generation.
* Gametophyte is dominant.
‘Deuteromvycetes are characterized by the absence of Sporophyvte.
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F

Kingdom: Fungi (Mycota)

Division: Myxomycot/ \ Division: Eumycota
| |

1, There is no defined cell walls.

2, The body Is of a multinucleated protoplasmic
mass -resembling Amoeba- called "Plasmodium’,
consumed during the formation of the fruit body
and i surrounded by a sac called the “Peridium’”

3, Cellsare flagellated
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1, They have cell walls.

2. Fllamentous

3, Reproduce Sexuallyand Asexually
4, Uni-or multi-cellular

|

Class 1 : Chytridiomycetes

Class 2 :Hyphochytridiomycetes
Class 3: Oomycetes

Class 4: Plasmodiophoromcyetes

Class 3: Zygomycetes
Class 6: Trichomycetes

Class 7; Ascomycetes

(lass 8: Basidiomycetes
Class 9: Deuteromycetes
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Phylla Motility | Reproduction |  Other Characters

Chytridiomycetes By one back flagells  Sexually & Asexually  Of varlable Thallus

Hyphochytridiomycetes By one frout flagella  Sexually & Asexually  Aquatic Fiong!

Oomycetes Amphitrichous Sexally & Asexually Unseptated Fimg:
Prodwing o fertile
tion motile Oogonium
Plasmodiophoromcyetes By two front lagella  Sexually & Asexually  Acellnlar thallus, mulhnomeleated,

with oonemotile spores, 1o fit
bodies wre produced, bve inside the

tisses of their bosts
Zygomycetes Non - motile Produce 3 ton motile  Septated or wiseptated mycelia
spore  from the ie Rop
conjugation of fwo
stmilar gametes
Trichomycetes Motile Sexially & Asexally  Unseptated branched or ubranched
mycelia, parasitize oo Arthropod
Ascomycetes Motile Sexvally & Asexually Each A5+ has 8 Ascuspores,
by dscospons e Asporgitlus. Pemictllm, voast,
Peziznn
Basidiomycetes Motile Sexnally & Asexually Each Basidium has 4 Bastdiospares.
by Basidiospores e Agavieus, Pucehing graminis.
Deuteromycetes Motile Ouly Asexually — There is uo Gametophyte
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Rhizopus nigricans

Sparangium
I g il

;'ﬁ‘gdom: Fungi

‘Division: Eumycota
Class : Zygomycetes

collumella
~L g5

Le.: Rhizopus nigricans

spnf\giophon
*They live saprophytically on v#7 M
bread and other organic substances
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(Fig. 107) Rhizopus nigricans mycelium with sporangiophore

i Asexual reproduction in Rhizopus sp.
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Asexual reproduction:

1- The tip of the sporangiophore becomes swollen, forming a sporangium in which a
part of the protoplasm containing nuclei and food flows and accumulates at the
periphery of the sporangium.

2- The inner area of the sporangium is poor in cytoplasm and nuclei.

3- A dome-shaped layer of vacuoles appears between the inner and outer zones.

4- Such vacuoles enlarge and fuse. A wall is then formed separating the outer fertile
zone from the inner sterile materials known as the columella.

5- The many nuclei in the fertile zone forms collects a small mass of cytoplasm around
each of them, form a wall and become transformed into uninucleated spores.

6- When the sporangia become mature, their walls rupture and the spores become free.

7- The remnant of the ruptured sporangial wall is known as the collar.

8- Each spore on germination gives rise to a new hypha.

1. Sexual reproduction:
It takes place either between the tips of two hyphae or between two neighbouring
hyphae. The two fusing hyphae may be either originating from a single spore, i.e. from
one and the same mycelium, or they originate from two sexually different spores.
Rhizopus species belonging to the first type are called homothallic, while those
performing the second type of reproduction are called heterothallic. As example of the
heterothallic forms is Rhizopus nigricans.

In case of heterothallic forms, the two different spores give two sexually different
mycelial strains, one of them is called a negative (-) strain and the other is a positive (+)
one (some- times called-minus or plus strains). Fusion takes place between gametangia
of different strains. When the mycelia of two opposite strains come near each other,
lateral lobes are developed. These are the progametangia which are darker than the
remaining mycelium due to the thickening of the protoplasm. The apical portion is
separated by a cross-wall to form the gametangia.

These are equivalent in function to the antheridium and oogonium in other plants. Each
gametangium contains a multinucleated gamete. When the gametangia come in contact
with each other, the cell wall between them dissolves, and their nuclei fuse to gamete.
form diploid nuclei. Unfused nuclei disintegrate. The multi-nucleated zygote enlarges to
form a zygospore. This is fixed in its place by the remaining parts of the lateral lobes
called suspensors. The zygospore attains a thick sculptured black wall and remains
inactive for a period of time.
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Sporangium
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Sporangiophore
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By the return of favourable conditions, the zygospore germinates to give a tube which
ends with a sporangium. Meanwhile the diploid nuclei of the zygospore divide many
divisions, the first of which is meiotic. This reduction division results in the segregation
of genes for sex, and accordingly half of the produced nuclei carry the -ve sex character
while the other half carry the + ve sex one.

Since these nuclei are the units which form the spores, then it is expected that 50% of the
produced spores, give on growth, a mycelium of the -ve strain and the other 50% give a
mycelium of the + ve strain.

In case of homothallic species of Rhizopus (R. sexualis), the same steps of fertilization

occur except that the fusing hyphae are not sexually differentiated and the zygospore
gives on germination, a sporangium containing one type of spores.
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' Reproduction in Rhizopus sp.
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Saccharomyces cerevisiae

* Unicellular oval cells, growing on
sugary substances.
* Yeast cells can live saprophytically,

Class : Ascomycetes 0 S
symbiotically or even parasitically.
i.e.: Saccharomyces cerevisiae

Kingdom: Fungi
Division: Eumycota

* Reproduction:
. Vegetatively:
- Budding -Fission -Budding fission

2. Sexually

CeArosOme
i

‘*’:‘;"}"’. vl , Economic Importance:
i) g 207

1. In baking: due to fermentation.

2. It is used as tablets as it is rich in
many enzymes and vitamins e
vitamin B complex.

3. Itis used in alcoholic industry.

Vegetative Reproduction

* Budding
* Fission
* Budding fission

&)

|.Budding ﬂssionl
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1. Vegetative reproduction:
From the vegetative point of view yeasts are divided into 3 types according to the
method of division namely, budding, fission, and budding-fission yeasts.

A. Budding: A lateral outgrowth or a bud is formed. The mother nucleus divides
mitotically into two and the new bud receives one of them. The bud enlarges and
becomes separated from the mother cell by a constriction at its base. Re-budding
may occur either from the mother cell or the bud, resulting in chains or clusters of
buds producing what is known as Pseudomycelium.

B. Fission: It occurs in a way similar to that found in bacteria. The cell elongates, the
nucleus divides mitotically into two and a transverse wall or septum is formed in
the middle, dividing the mother cell into two unincleated daughter cells which
become separated. Schizosccharomyces octosporus reproduces by this method.

C. Budding-fission : A bud is produced in the usual way, but it becomes separated
by fission instead of constriction (e.g. Saccharomycodes).

Sexual reproduction in Homothallic (Similar cells)

n
o ‘Fission TeWe
s Conjuction
n R

f Somatic cell (n) G gaazd 1 g5
@ Ascospores (n) Zygote nucleus (2n)
P e Asci (Mature & Young)

( Homothallic - 1 dgL22a )i —asel) Lol YT LOULH G et SIS (V1Y J2)

(Fig. 113) Saccharomyces oclosporus
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Sexual reproduction in Heterothallic (Different cells)

Haploid cell budding
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2. Sexual reproduction. By ascospore formation. Vegetative yeast cells are either
haploid or diploid according to their origin. The steps of reproduction vary in both of
them.

A. Sexual Reproduction In Haploid Cells (Homothallic):
Two yeast cells (from one parent) come in contact and unite by means of a
tube produced to allow the passage of cytoplasm and nuclei between the
conjugating cells. The nuclei fuse after the fusion of cytoplasm to give a single
diploid nucleus and a zygote is formed. The zygote nucleus divides two or
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Second Term

three divisions, the first of which is reductional to give 4 or 8 haploid nuclei.
Each haploid nucleus surrounds itself with cytoplasm, food reserve and wall
forming an ascospore. The latter, when released, grows to give a new haploid
vegetative yeast cell.

. Sexual Reproduction In Diploid Cells (Heterothallic):

A normal diploid cell divides usually into 4 ascospores; the first division is
meiotic and the ascospores are thus haploid. The produced spores are sexually
distinct, i.e. half of them is male and the other is female (+ ve and - ve strains).
Fusion between spores may take place inside the ascus, before the release of
the ascospores, resulting in the formation of n diploid vegetative cells. If the
spores become released from mother cell before fusion, they grow to give male
and female haploid vegetative cells, which are smaller in size than the
vegetative diploid cells. Two haploid vegetative cells of opposite sex may fuse
to form a new normal diploid vegetative cell which can reproduce again either
sexually or asexually by budding. Sometimes fusion between spores of the
same sex may occur resulting in an abnormal diploid cell which reproduces
only budding.
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Aspergillus

Kingdom: Fungi | It lives saprophytically on dead anmal and plant
L bodies.
VISION: EUMYEOL 2 1t causes meat and vegetable molds.
Class : Ascomycetes 3. It infects the skin and respiratory organs
4.1t 15 used in the production of organic acids Ze
. Citere acid and oxalic actd from sugar brewing,
o 9 Conidiospores are armanged on an Acropetal
7 quocession on 4 flask-like structure “Sterigmata”,
where the Conidiophore resembles the tadiating sun,
v Reproduction: by  Conidiospores,  sexual
teproductiontarely oceuss.

i.e.: Aspergillus
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’ Penicillum

Uin, : : 1. It grows saprophytically.
Kingdom. Fungl 2. It ruins a lot of vegetables, cheese and citrus

i fruits .¢, lemons,
Division: Eumy cota 3. Conidiospores are amanged on an Acropetal

Class : Ascomvcetes  sucessionon 1729 or 39 Sterigmata
y 4.1t produces “Penietllin” one of the most

i.e.: Penicillium powerful antibiotics.
ol 3. Itis used i the production of certain cheese as
- the blue cheese,
- Reproduction: by Conidiospores, whete the
Conidiophore resembles the “Broom™ or
i Brush”

branched condhogbere
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Peziza

Kingdom: Fungi 1. It grows saprophytically on the organic

Division: Eumycota matter in the soil, rotten wood or animal
manures.

Class : Ascomycetes 5 i is one of the disc-shaped Ascomycetes,

i.e.: Peziza looking like a cup where the Ascospores

are arranged.
3. Each Asci has 8 Ascospores.

paraphysis
T -

hymernsiurm

i

an pothecium
S p—
C 53 ks>

The apothecia of Peziza are sessile or shortly stalked cup-shaped structures regular in form and
large in size varying from 2 cm. to several inches in diameter. In P. vesiculosa the apothecium
is of pale fawn colour but P. aurantia has brilliant orange apothecium.

1. Asexual Reproduction:
It takes place by the formation of conidia and chlamydospores. The conidia are exogenously
formed spores. They are abstricted from the tips of conidiophores. Each conidium
germinates to form a new mycelium.
The chlamydospores are thick-walled resting cells. They are intercalary in position. They
may be formed singly or in series within the cells of the hyphae. Under suitable conditions
each chlamydospore germinates and gives rise to a new mycelium.

2. Sexual Reproduction:
The sexual apparatus is wholly lacking in Peziza vesiculosa. This does not prevent the
development of a fructification which is aerial and relatively a short-lived structure. The
sexual process does take place. It is extremely simplified and consists in the association of
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two purely vegetative nuclei in a pair. The adult mycelium consists of a tangled mass of
hyphae. Certain vegetative cells in the center of the tangled hyphal mass have been seen to
possess nuclei which become associated in pairs.

CO"U‘&V d \
Agaxual :
‘J' reproduction Developing

o mycelium
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MITOSIS
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o Dikaryotic hyphas form
f,.‘ ) g from ascogonium.

(Fonnation of

Fully developed ascocarp composed
youNng aseus)

of dikaryotic (ascogenic) hyphae
and sterile hyphas
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These pairs of nuclei are called the dikaryons. The dikaryotic condition is brought about
either by autogamous pairing or by somatogamous copulation between the vegetative cells
of the adjacent hyphae of the tangled hyphal mass. The cells with the dikaryons give rise to
the ascogenous hyphae which become multicellular by cross walls. Their cells are
binucleate. The terminal binucleate cell of each ascogenous-hypha functions as an ascus
mother cell.

The two nuclei of the ascus mother cell fuse to form the synkaryon. The young ascus with
the synkayon represents the transitory diplophase .The synkaryon undergoes three
successive divisions. Of these the first and the second constitute meiosis. This results in the
formation of eight haploid nuclei which become organised into ascospores. The mature
ascus is an elongated, cylindrical cell. The ascus wall is lined by a thin layer of cytoplasm
(epiplasm) which encloses a central vacuole filled with sap. In the vacuole lie the oval
ascospores.

The erect asci lie side by side lining the cavity of the cup-shaped apothecium. The asci near
the margin of the cup bend towards the source of light being positively phototropic.
Interspersed between the asci are the Sterile hyphae called paraphyses. The rest of the
apothecium consists of densely interwoven, branched hyphae forming a
pseudoparenchymatous tissue which supports the hymenium.
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Puccinia graminis ( wheat rust)
Kingdom: Fungi * An obligate parasite
Division: Eumycota It parasitizes on two differcn't groups of families one of
G Basidiomycates thgm 1s Graminae (wheat, rice, or oats) the other 1s a
: = o wild plant called Barberis sp.
e.: Puccinia graminis 1 fection starts in winter, where two spores appear:
1. Uredospores 2. Teletospores

| 1 wheat stem showing U redeson Wy iz ]fll"?*l"'“‘ [, 8 wheststem @ Teetooms

Puccinia graminis is an obligate parasite which infects many cereals and grasses. Of the
infected cereals, wheat, oat rye, and barley can be mentioned. Rust diseases are very serious
since they cause heavy losses in crops. Puccinia graminis tritici is the fungus which infects
Triticum or wheat. The parasitic life cycle of the fungus extends through two hosts namely
wheat and Berberis vulgaris. of hosts. This phenomenon is called alternation of hosts.

Life cycle:

1. Early in the growing season (early summer), the infected wheat plants show orange-red
patches, streaks or spots on their stems and leaves. These are the uredosori. Each ure-
dosorus contains a number of uredospores which are ovoid or biscuit-like, unicellular, and
binucleated. It has an outer thick spiny wall, an inner thin wall and 4 germ pores on the
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equator. The uredosorus increases in size, accordingly the epidermis is ruptured, and the
uredospores can be dispersed by wind. They can infect other wheat plants in the same
season. The uredospore can penetrate the host through a stoma by means of the germ tube
which appears from one of the germ pores.

2. At the end of the season the intercellular mycelium of the fungus, gives rise, instead of
uredospores, to another kind of spores known as teliospores or teleutospores (winter spores).
They are produced in a dark brown sorus known as the teleutosorus. The teleutospore is
bicellular and stalked with a pointed upper end. It has an outer thick smooth brown wall and
an inner thin wall. The germ pores here are only two, one for each cell. The upper cell has its
pore apically and the lower one has it pore laterally. The teleutospore differs from the
uredospore in the fact that the former is bicellular.
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Puccinia graminis (Uredo- and Teletospores)

r

Points of
Comparisons

Unicellular, binucleated Bicellular with  one
spore  with  haploid nucleus in each cell with

Shape number of chromosomes. a diploid number of
The outer membrane is chromosome. The outer
thick and dentate, while membrane is thick while
the inner one is thin and the inner one is thin.

Infection

Colour Orange Brown
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Each cell is at first binucleated, then the two nuclei, later on, become fused into one
diploid nueleus. Teleutospores fall on the ground and remain inactive in soil for a
period of time. On the return of favourable conditions (early spring) they begin
germination. Each cell gives rise to a germ tube called basidium. The nucleus of each
cell divides two successive divisions the first of which is reductional to give 4 haploid
nuclei. These arrange themselves in the basidium and separating walls are formed
leading to the development of 4 uninucleated cells. Each cell develops a sterigma
which dilates into a basidiospore to which the nucleus migrates. Meiotic division
preceding the formation of basidiospores results in segregation of sex in such spores,
ie. two spores are sexually different from the other two. In other words, two +ve
mycelial strain, while the spores give, on germination, a remaining spores give a -ve
mycelial strain.
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4 Puccinia graminis ( wheat rust)
‘s Then, Berberis sp. (wild plant) is infected during the summer where three
types of spores appear:

1. Basidiospores 2. Pycmidiospores 3. Aecidiospores
receptive hyphae
e i
pycnidial cup apies
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3. The basidiospores infect the second host known as Berberis vulgaris. Infection results
in the formation of uninucleated mycelium which grows intracellularly. Such growth
leads to the appearance, on the upper surface of Berberis leaf, of flask- shaped
structures called pycnidia. Each pycnidium contains three types of hyphae:

a) Pycnidial hyphae, which are fertile filaments, each of which carries a chain of spores
called pyeniospores or-spermatia.

b) Receptive or flexuous hyphae.

c) Paraplryses or sterile hyphae.

fertilized
receptive hypha

receptive hypha
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(Fig. 122) Life cycle of Puccinia graminis tritici (black or stem rust of wheat.

Second Term Dr. AZZA MISK 2022-2023



All these hyphae and pycniospores in one pycnidium are either of the positive or
negative strain according to the type of the infecting basidiospore.

By the help of insects, the -ve strain receptive hyphae receive the +ve strain
pycniospores and vice versa. Fusion takes place between the pycniospore and a
terminal cell in the receptive hyphae, the nucleus of the former being transferred to the
latter, resulting in the formation of a binucleated cell. This process is known as
spermatization and its repetition results in the formation of binucleated mycelium
which ramifies between the host cells towards the lower surface of Berberis leaf of
aecidial cups. Each cup is sur- rounded with a wall of sterile hyphae called peridium.
At the base of the cup there is a layer of elongated cells called stalk cells. Each
binucleated stalk cell divides to give a chain of cells, some of which are small called
intercalary cells and the others are larger known as aecidiospores or aeciospores. Both
types of cells alternate one with the other in the chain, and also both of them are
binucleated. The aecidia cups open on the lower epidermal surface of the leaf. At
maturity the intercalary cells disintegrate and the aecidiospores become free to be
dispersed by wind and begin a new infection to wheat plants in its early season of
growth.
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Agaricus (Mushroom)

Kingdom: Fungi * Basidiomycetes can live saprophytically on
Division: Eumycota humus, parasitically or symbiotically with other
Class : Basidiomycetes higher plants known as Mycorrhizae.
B Agurics * Some types of mushrooms are edible while others
are toxic.
Vs! prieus
' b3

Ll 3

(Fig. 123) Agaricus sp.

Life cycle:
The basidiospores, after dissemination from gills, germinate in the soil to give

uninucleated hyphae. These hyphae (primary mycelium) are sexually differentiated.
Hayphae of opposite surains conjugate to form binucleated cells. It is these cells that
form the secondary mycelium which develops into the fruit body or sporophore.
Accordingly, the formed basidia on gills are at first binucleated. These two nuclei, (one
plus and the other minus) fuse in the basidium to form a diploid nucleus. Meiosis
follows producing 4 haploid nuclei. Meanwhile the basidium developes 4 lobes into
which the new haploid nuclei migrate.
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These uninucleated lobes, form the basidiospores carried on short sterigmata. Meiosis
of the diploid nucleus results in segregation of sex characters, thus two basidiospores
give, on germination, hyphae a the +ve strain while the two other spores give hyphae
of the

-ve strain. The basidiospores are shed from the basidium when they are ripe and a new
life cycle starts.
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The life cycle of Agaricus (heterothallic) can be represented in the following:

' Agaricus (Mushroom)
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F Lichens

LIt s @ symbiotic relationship between Ascomyceres ot Basidiomycetes and
Cyanobacteria .

2. It15 found in mountain tops in moderate, cold or even temperate habitat
3. It hughly resists drought.
4, It has three tvpes: | Fruficose 2, Foliose 3.Chustose

[ ks
fruticose
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Lichens

‘They can reproduce by:
I. Vegetative reproduction 2. Sori 3. Spores

agla cells

Lichens Structure

/ AL of soredia
! : Rt
819 . N hizoid e S i

. .. ol
Lichens. Verncal section of % '™
fohose thallus

S ] Ler L2 bl 5 (N YY)

(Fig. 127) internal structure of Lichen showing gondia

Reproduction:

1. Vegetative: Detached portions of the plant body can grow into a new thallus.

2. Soredia: Small bud-like out- growths called soredia may appear on the upper surface of the
thallus. A soredium consists of one or more algal cells enclosed by few hyphae. It develops
into a new thallus when carried by wind and falls on a suitable substratum.

3. Fungal spores: The fungal partner produces its characteristic spores (ascospores or
basidiospores) which become shed from the lichen thallus to give a new one if it germinates in
the neighbourhood of a proper alga.
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Economic Importance Of Lichens:

1. They can change soil structure of arid soils by increasing its fertility as it helps in the
accumulation of organic matter to the soil.

2. It contains dyes that is used in tanning and dying textile fabrics i.e. Orchil.

3. It can be used as food for animal and man.

4. Itis used in the production of some antibiotics.

5. Fermentation and brewing of organic matter.

6. It causes several diseases to plants, animals and man.

7. Itis used in the dairy and baking industry.

8. Itis used as food. i.e. Mushroom.

9. In the pharmaceutical industry: as antibiotics and vitamins.

10.1t plays an important role in Genetics, Biochemistry, Genetic Engineering because of its
fast growth and reproduction.

Second Term Dr. AZZA MISK 2022-2023



Algae

', mparison between Cyanobacteria and Chlorophyta

Points of Cyanobacteria Chlorophyta

Comparison

Pruntive nucler with neither nuclear They have true nucler with both
membranes nor nucleoli. They are nuclear membranes and nucleoli, They
classified undet Prokaryota. are classified under Enokaryora,

They don't have plastids, but contain They ~ have  plastids  canying
Plastids  Clerophyll A, B as well as othet  Chlorophyll ABCD and H. Also
pigments like the blue Cyamin contan brown, red and orange

Nucleus

pigment. pigments as Carofene 10 protect

Chiorophyll from high light intensity.

Sexual Doesn't exist Sexual organs are either similar or
Reproduction different (oogamy).

Microscopic umseniate branched or Vary from microscopic to giant kelps.
unbranched tnchome covered by a They are unicellular, multicellular,

Form gelatinous sheath. filamentous, tubular or leafy.

Some are Photoautotrophic, They live either Photoautotraphic,
Nutrition  Others absorb nutrients from the Parasiticc,  Saprophytic, — or

sumomndmg, while some hve Phagocytic.

Symbiotically.
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lab as Pandorbm) or in advanced colonies (wnth division of labor s mvx).
filamentous (smple or branched), tubular (Coenocyres), or parenchymatic (leafy or
herbaceous), They vary fom microscopic to gant lgae.
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)3 They have plastids carrying Chlorophyll A,B,C.D and H. Also contain

‘brown, red and orange pigments as Carotene to protect Chlorophyll
from high licht intensi where it absorbs ht and send it to

Chlorophyll .

. They live in aquatic habitats either fresh or marine, in stagnant or running

water, in hot or cold springs.

. They can be cultivated in the laboratory in liguid (broth) media.

6. Some live floating or suspended (Phytoplankton) or Benthic fixed on
the plant outer surfaces (Epihvitic), on rocks (Epilethic), mud (Epipelic),
gravel (Epipsamic), inside animal tissues (Endozoic). inside plant tissues
(Endophyiic).

7. Starch, Laminarin (polysaccharide) or Mannitol (alcoholic sugar) are
reserve food materials stored in Pyrenoid .

8. They live in different habitats of different temperature. where some can
live in polar areas while some can live in hot habitats with 80°C.

9. They live either Phoroautotrophic, Parasitic, Saprophyvtic, or Phagocytic.

EeN

A

'10. They reproduce vegetatively, asexually (by Zoospores or
Aplanospores) and sexually (by iso-and anisogamy). During the life
cycles of some algal families only “Gametophyte™ appear. while
“Sporophyte™ only appears during zygote formation. However, in
other families. both stages appear and alternate with each other in
the so called “Alternation of Generation™

Meiosis @

P

Sporophyte
Diploid (Zn)

Gamerophyre
Haploid (n)

SAZAIS el Asesog s s
CGametes

>
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|1, Physical Factors Affecting Algal growth:

Temperature; ranges 0-80 °C

Salinity: Some can with stand high salinity as Dunaliella

12. Factors affecting Chlorophyll.
(a) Organism physiology
(b) Photosynthetic rates

(¢) Metabolism (Anabolism & Catabolism)

(d) Type of reserve food matenal
3. Classification of Algae depends on:
|. Cell wall chemical structure,
2. Type of reserve food matersal.
3. Type of pigments.
4. Thallus form.
5. Number and arrangement of flagella.
6, Reproduction.
7. Life cycle,

Second Term Dr. AZZA MISK
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f Chloropyta

]It comprises 2000 species.

2. They are green m color due to the presence of Chiorophyll a, b, Carofene and
Xanthophyl.

3. Unicellular or multicellular, They are found in colonies.
4. Plastids are found solitary or m groups, they vary i shape either discoid, cup-
shaped, spiral or rod-like.
5. They are widely spread i aquatic marme or fresh habitats,
6. Starchis the reserve food matenal, stored m structures known as Pyrenoid.
7. Their walls are maimnly cellulosic, however other species may have other substances,
8. Plastidsdiffer from those found in higher plants in:
| Large msize 2. Few i numbers 3, Donnot contamn Grana

9, Uncellular (Chlamydominas), multicellular m primitive colonies (with no division
of labor as Pandorina), or in advanced colomies (with division of labor as Valvay),
filamentous (simple as Spiragyra or branched as Cladophora), tubular as Vaucheria
(Coenocytes), or parenchymatic (leafy as {'va or hetbaceous as Caulepra).

10. Cells of advanced colonies are characterized by:
1. Somatic cells. 2, Gonidia: Oval (uuts of asexual reproduction)

3 Oogonium; circular (female sex organ). 4. Antheridinm: oval (male sex organ),
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Chloropyta
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Chlamydomonas
l(ingdom: Protista 1. It !Ii\'es in fresh water and can be found in wet
soil.
Class : Chlorophyta 2. It blooms during Winter, especially in water
i.e.: Chlamydominas bodies rich i ammonia.
TEIT 7Ty \ s Reproduction:
e —— 22 AN\ s 1. Asexuallv:

- The cell movement slows down .

- The cell stops growing.

- The cell loses their flagella.

- The cell gets rounded and divides to
form 2 to 8 units.

- Each unit (n) acquires two flagella
forming a zoospore.

-

' 2- Palmellal Stage: Happens in unsuitable environmental conditions (low N), as:
- The cell wall 1s ssurounded by a gelatinous sheath. - Each unit divides mto 4
- No flagella are formed. until environmental conditions gets better.
- The formed units are thenreleased acquinng 2 flagella forming zoospores.
3. Sexually: They reproduce by gametes which differ in size and number
according to their type. The gametes are either 1so- or anisogamy.

Microgametes NMacrogametes Or
S8-16 anthendia 2 - 4 Oogonia N
b

Zygospore

(2n)
Mitosis }j’ 5 meiosis
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Sext reproduction (Oogamy): It rarely happens

1. Antheridia divide into fast unis,

2. Oogoniun (¢gg cell) content becomes more viscous and darker in color

3. One of the fast antheridium fertilizes the egg formmg the zygote (2n)

4. Metosts occurs then Mitosis, formng zoospores (n) which give nise to new wts,

2 Luw niiregen or othee atvitcnmantal Y
change stmintus cals 10 develop Imo | RS
aemeied, Such amatieo of g . o
Wi |+ 0 =) o ool b

1 Poputidiona grow by
repeated mitcec dhvinon - o 9. {=) ganetes

¥ 13| Maing accuny
DOTWORN (AT
< Ol apPOGTY by i

5 Zygate diddes by meoss
yIRcing haphoet cobs,

4 Do oormant dygote
formy wd deviiopn
& tonagh wall,

FIGURE23.20 Chlamydomaonas: The Structure and Lifw Cycle of This Motike Grean Alga, During osexual reproduction, all
srwetres 60 haplosd; during regeaduction, anly the zygote Is diploid,
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Pandorina

Kingdom: Protista | It lives in fresh water habitat.

| 2. It 1s a primitive solid spherical colony.

Class: Chlorophyta 5 1 cosiss of 16 Chlamydomunal cells, connected by
i.e.: Pandorina cytoplasmic strands,

4. Their cells have no division of labor, as
each cell lives independently. The only
function  they  perform  together 15
locomotion.

» Reproduction:
1. Asexually:

- The colony stops moving and siks m
the pond.

- Itlosesits flagella.

- Each cell divides mto 16 units sumlar to
those of the mother colony, forming the
daughter colony.

- Upon maturation of the daughter colony.
the mother colony wall niptures
releasing the daughter colony where it
can grow to form othernew colonies.
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2. Sexually: (Isogamy)

- Each cell in the colony divides into 16 — 32 units, each acquires two
flagella.

- Each two cells unites forming the zygote, where it loses its flagella
and stops moving.

- The zygote surrounds itself by a thick wall forming “Zygospore™
(2n).

- When the environmental conditions gets better meiosis takes place,
followed by mitosis.

- Each 16 Chalmydominal cells surround themselves by a cytoplasmic
mass forming a new colony.

- Upon maturation of the daughter colony, the mother colony wall
ruptures liberating the daughter colonies where they can grow to
form other new colonies.

Volvox

Kingdom: Protista | It lives in fresh water habitat.
Class : Chlorophyta 2. It 15 an advanced hollow spherical colonylt consists of
500 to 2000 Spherelia cells, conmected by cytoplasmic

i.e.: Volvox strands and moves as a unit by cilia.
3. Cells are characterized mto 4 types . each perform a

certain function:
1. Sematic cells: for photosynthesis and motion.
2. Gonidia: for Asexual reproduction.
3. Antheridinm : Oval (2-50 cells). umts of male
sex organ.
4. Oogonium: Non- motile sphencal umts, found
m lesser numbers than Antheridia. but are larger
m size. They are umts of female sex organ.
* Reproduction:
1. Asexually: It occurs in Spring where:

- Gonidial cells enlarge n size, dividing to give
daughter colonies that remain mside the
mother colony till full maturation.

- Upon maturation. the mother colony wall
ruptures liberating the new daughter colonies.

Second Term Dr. AZZA MISK 2022-2023



. Sexually: (Oogamy) It oceurs n late Spring uring the Summer
- Antheridiadivide intoa large number of spindle-shape Anthertzoids
%dehﬂ%mwﬂwmmmmammmmmanmmmemwmm;
‘become dark and viscous and stops moving, Then fertiization takes place.

~The Zygotethen surrounds itself by thick wall forming the Zygospore (2n).

- Meiosis ocours when environmental conditions gets better followed by Mitosis

formmg anew colony,
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P Spirogyra

Kingdom: Protista
Class : Chlorophyta
i.e.: Spirogyra

cytoplasm
3k e
cell wall chloroplast _
Aldy s R SCISL P):fno:d
=3 =

nuclieus

ol o

Class : Chlorophyta
i.e.:Spirogyra _
Young gamete
1.1t lives in fresh stagnant waters. s

2.1t's a simple filamentous unbranched alga.
* Reproduction:
1.By Fragmentation Gametes'
2.Sexually: Lateral conjugation between neighboring ~ Conjugatien
cells (Jsogamy). or scalariform conjugation between = ==
opposing cells (Anisogamy).
- The two cells approach each other.
- Through a comjugation canal the content of one
cell (male) moves to the other receiving cell ¥
(female). Zygote
- The produced Zygote surrounds itself by a thick 5 g
wall formmg Zygospore that smks m the bottom of Conjlgali:n canal
the pond.
- The Zygospore divides mto 4 nucler. b p i
- Three of them die and the fowth gives nse to a Aygospory
new Spirogyra filament.
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4 Ulva

l(ingdom Protista 1. It lives in marine habitat where it is widely spread in the
Class : Chlorophyta
i.e.: Ulva

mtertidal zone.
2. Its existence is a pollution indicator of nitrogenous wastes.
3. It 1s a wide leafy alga, 2 cells wide and reaches 30 cm in
length. It ends with a basal part called the holdfast or foot
(perennial) where the alga attaches itself to rocks.
4. It grows by dividing in two perpendicular directions.
* Reproduction:
1. Vegetatively: by budding
2. Asexually: by Zoospores
- Each cell turns mto sporangium divides mitotically mto
4 — 8 Zoospores.

3 Sexunll)" by isogamy

Tetrade spores

Gametophyte
Haploid

f C‘ametoph_rte and Sporophﬁe
.are Morphologically similar.

Sporophyte
Diploid@
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F Chara

S'l?i“'.l‘gdom: Protista 1. It lives in fresh and brackish water habitat. It blooms in warm

Class : Charohgg  S1RbAItWater

) i 2. It looks like herbaceous cover over the shallow stagnant pond

3, It precipitates Ca and Mg carbonates, forming a lime cover
the pond bottom where it can help i the formation of fosstls.

4. Resembles Chlorophytain:
- Presence of Chlorophyll
« Presence of starch as a reserve food matenal.
- The Thafus 1s Haploid

fa 5. Differ from Chlorophytain:
- Presence of Protonema (filamentous form) formed after meiosis.

- Presence of complicated sex wnts of Anthridia and Oogonic.

« The thallus is differentiated mto nodes and mtemodes, resembling
higher plants.
* Reproduction:
1. Asexually: There 15 no asexual spores,
2, Sexually: by Oogamy, Where:
- Antheridia matare to form 8 cells, each contam Antherizoids
- One of the Antherizotds fertiize the ege by a canal under the
Corona, formmg the Zygote,
« The zygote drvidas into two cells (upper and lower cells)

Le.: Chara
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' Euglena

'Kingdom: Protista .- 5
Class : Euglenophyta ; 588
e / B beE
i.e.:Euglena g 4
g /
% &
N

=

Contractile vacuole

Pyrenoid~_ =" «

Vi'-n)ey can live in fresh and salt waters. They are abundant m waters rich with organic
matter.

2. Unicellular with no cell wall. It moves by whipping its flagellum as well as an
amoeboid movement.

3. It contains Chlorophyil a and b as well as Xanthophyll and Carotene.
4. The reserve food matenal is in the form of some lipids and paramylum bodies.
* Reproduction:
1. Binary fission: The cell divides longitudinally.
2. Palmellal Stage:
- The cell divides mto several units and suwrrounds itself by a thick gelatmous
sheath.
- When environmental conditions gets better, the gelatinous sheath lysis.
liberating the protoplasmic units._

3. Cyst formation: The cell becomes red m color where it surrounds itself by a
thick gelatinous sheath for protection until environmental conditions gets
better. Then the gelatmous sheath lysis and the cell regamns its activity. Cyst
formation is not considered a method of reproduction, but a way of self
preservation.

4. Sexually: There i1s no proof that it exists m Euglena.
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" Chromulina

== R en: £rotisia 1. Unicellular with one or two flagella.
Class : Chrysophyta 2. The cell wall is made up of silica and pectin.
fe.r Chromulina 3.It does not have Pyrerncid and the reserve food

material is Leucosin.

4. The plastids carries other brown or yellow pigments
beside Chlorophvil.

& 5. Sexual reproductionis not known.

) —-f: * Reproduction:

1. Binary fission: The cell divides longitudinally.
2. Asexual reproduction: By Sratospores, where the
cell divides into 2 — 4 amoeboid units or flagellated

spores.

! Vaucheria

‘Kingdom: Profista | Jt lives in fresh water habitat

Class : Xanthophyta 2.1t is morphologically similar to members of Chlorophyra.,
3. Plastids are discoid or lens-like, carrymg Chiorophyil a, b,

Le.: Vaucheria ¢, d and h as well as Xanthophyill and Carotene.
4. There 15 no Pyrenoidand the reserve food material 15 o1l

S— ooorparaagaging

s oe Uldie | @ Renroduction:

— AN EWIS .

REVT T 1. Asexually:

1 4 - Coenocytic apical growth are formed on the tip of filaments.
%Y - It 1s filled wath cytoplasm, nucler and plastids.
g -A transverse wall is then formed to separate the sporangium
i from the rest of the thallus, which then acquire several
0y iy external flagella.
- Mature spores are liberated from a lateral opening,
@ - Spores germinate forming two tubes. a colorless one gives nise
% @49, to the rhizoids. whereas the other tube forms the coenocytic

shinenes
Ukl it
o e
Flg, 3.1, Vawcharia sp
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Vaucheria

- Fig. 02, Vaueheria sp. sexul mpmdunou
el | Ul (Y - Y4) K
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' Diatoms

Kingdom: Protista
Class : Bacillariophyta
i.e.. Diatoms

TR m|"|||l!lllll|llllll9.'\

e.mlllllh!:l||mu:||]'”||||l|l'HIII 1A

[b] Deatom frustules

Diatoms

eellwall is formed of Silica and Pectin. When the cell

ﬁes Silica precipitates forming diarcmacecus earth that is
u!edinmahngexploswes filters that can with stand high

temperatures. varmishes. tooth pastes and food for fish.
‘2 They hive in fresh and salt waters as well as wet soils, They
are of up to 5000 species.
3. They are enther floating or suspended on other bodies, either
solitary or in colonies. )
4. The reserve food material is leucosin and oil. x

5. The nucleus is diploid.

* Reproduction: ' |
1. Asexually: - The frustule divides into two valves, where b e \

2 » g e - 4 7

the diploid nuclens divides into two nugclei. PRI E ,& e -“;u’ muw %mw#

- Continuing to divide asexually, the cell gets smaller in size
1o the extent that it stops dividing asexually and starts

sexual reproduction
2. Sexually: e &”ﬂ ;
- The two cells approach each other and surround themselves NS
by a common gelatinous sheath. Each nucleus divides e :
meiotically producing 4 nuclei, 2 or 3 vanish later. mg '

- A gamete of each cell conjugate with the other, forming two
zygotes (or one) where they form two spores that gradually ¢l s of st
erow 1o form two new frusmules. Sl L
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FIGURE 23.17 Gametic Life Cycle as lllustrated by
Diatoms. (a) Diatom asexual reproduction involves
repeated mitotic divisions. Because a new lower cell-
wall piece is always synthesized, asexual reproduction
may eventually cause the mean cell size to decline in a

:atom population. (bl Small cell size may trigger seﬂ
lreproduction, which regenerates maximal cell Size.

Figure 23.17 Micro Inuiry
After many ¥
cl disions, How does the trigger for sexual reproduction (i, re-
coloaeay duced size) compare with more common stimuli that in-
SRTN | duos sewual reproduction (Hint: compare o i)

| Asexual reproduction in diatoms

3 | The gametes fuse to form 2 diploid
zyqote that is farger and rounder
than a typical diatom cell.

2 Blanketed by mucilage, each cell produces one or
more haploid gametes by meiosis. The gametes
maylookahkeortaketmformofspermarwegg& Meiosis

1 | When diatom cefls reach a critical

small size or are stimutated by 4l o
: || 4 The2nzygote undergoes mitotic
environmental factors, they may divisions fo produce diploid cels
begin the process of reproduction. that have the normal shape and
maximum size for that Species.
wal reproduction in diatoms
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Fucus

ot 1. They mostly live in salty watets.
dom Profista 2. Their color vary from brown to olive green
Liass @ Phaeophyta due to the presence of Fucoxanthin,
Le.: Fucus Chlorophyll (a. b. ¢) n addition to carotene
and Xanthophyll,

3. They are dichotomously branched
filamentous or herbaceous forms, reaches
up to 60 m i length.

4. The reserve food material is mannitol or

laminarim,

5. The cell wall is made up of cellulose and

algin,

* Economic Importance:
1.1t is a source of odine and algin,

2, It is used as a biof-ertilizer and a fodder.

* Reproduction:
1.Vegetatively: by fragmentation.

2. Asexually: by Adplanospores  or
Zoospores which are charactenzed by the
presence of two flagella, one is feathery-

like while the other is whip-like.
Py ——— 3. Sexumally: isogamy or anisogamy or
ooRamy.
ostiole conceptacle
Lana p POy FTYY o
meristoderm.
e
COrtex,
PP
Pparaphysis,
PR P TN

A, section thhrough receptacio, antheridiuvm.
P prmnigs o g Und Eoaa 237

C, section through male conceptacle.,

E5%3e Tt Wbkt & 2 Ues

meristoderm paraphysis
B s - f s
cortex = z antheridium
E_ a3 o Baa a1
paraphysis NN
o= - ‘/..ﬁ’ 2 OO EFonium
L s ast
B, scection through D, paraphysis bearing
bisexunl concepaclc., antherida.

ot} TpSGS Ukl &z Uz ST PO 10 I PO N

ocogonium,
Lisaas!

¥, cogomiun.

Figg, 46.2. Fraucus sp.
v sl (Y—ET\) (=
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Fucus

T .‘{.'-; gote grows fo give a sporophyte thallus, then meiotic division occurs. Gamtophyte is

educed and s only represented by male and female gametes, Hence, there is o alternation of
ratior WherethealgwmlyrepmtedbySpomphyle

[T T T TS T
e by K ) o

prty
o bt

k. gl
Ln
Wy s on prvnagh
venind perceprmde
e LW T

Flg 462, Yaini
i (1)
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Second Term

Batrachospermum

|. They live mostly marine habitat, although some can live in fresh
Uil

2. Benthic forms onrocks, stones or endo- or epiphytic.

3. Forms  large amount of Ca in their cells and help i coral
formation,

4, 1t Contams Chlorophyll (a,d) and Carotenoids a5 well s the
red Phycoerythrin or the blue Phycocyanto. Thus they range
it color from red to violet or dark brown, according to;

- Age ofalea.

- Concentration and percentage of pigments.
« Environmental conditions,

- Depth of water where the alga lives in.

5. Itis used s food.

6. A source of Agar, necessary for solid lab media preparation.

7. A source of Carvageenan, used i food industry.

§, The alga is filamentous or leafy- hike in structure.

9. Multicellular with thick cell wall oftwo layers:

« The external; 1s made up of gelatin and pectin.
- The mrernal; is cellulosic.
0. The reserve food matenal is Floedean Starch.

Batrachospermum:
v A fresh water alga, reaches upto 15 cm in length.

¢ The thallus axis is thread-like. Monecious or dioecions,
* Cells have limimg plastids with one Pyrenoid
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Batrachospermum

* Reproduction:
1. Asexually: by Monospores formed by budding from Chanirasia.

2. Sexually: by Qogamrv. The Gametophyte dominates over the
Sporophyte which is only represented by the Zygore,

antheridium.
sl

Spbenical vealabed, colocdde, ten ot
o, with sk wadl thes ay foomd dnght or
= groega. ey Sorm Spetmrda O puafaraten

()

B, single spermatmgum

L e

Sexual reproduction:

It is a case of advanced oogamous condition. Thallus may be monoecious or dioecious
depending on species. The carpogonia (female sex organs) are borne terminally on small
branches of the thallus. The carpogonium at its upper end is prolonged into a trichogyne which
shrivels away after fertilization.

The nucleus, chromatophores and the reserve food material are located in the lower swollen
portion of the carpogonium. Antheridia or spermatangia (male sex organs) are single-celled
spherical structures borne in clusters at the tip of the lateral branches of the thallus. Contents of
each antheridium become metamorphosed into a non-motile, spherical male gamete or
spermatium, which is lib The spermatium thus liberated floats in water and is finally carried
away by water current to come in contact with the trichogyne of the carpogonium.

The walls dissolve at the point of contact of the spermatium and the trichogyne and the
contents of the spermatium pass through the open passage and move down the trichogyne into
the base of the carpogonium where both male and female nuclei fuse together.
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After fertilization the trichogyne is separated from the carpogonium by a mucilage plug and
finally shrivels and disappears. The diploid carpogonial nucleus divides meiotically into two
haploid nuclei.

Aerated through a narrow apical slit of the antheridial wall. Simultaneously with the nuclear
division a lateral protuberance is developed from the carpogonium. One of the two daughter
nuclei moves into this protuberance, the other remaining in the carpogonium. The protuberance
Is cut off from the carpogonium by a wall and is known as gonimoblast initial.

Then the daughter nucleus of the carpogonium divides mitotically along with the formation of
another protuberance on the other side of the carpogonium in which the daughter nucleus
migrates and ultimately a second gonimoblast initial is produced and like this several
gonimoblast initials are produced which by repeated divisions form branched or unbranched
filaments known as gonimoblast filaments.

The terminal cells of the gonimoblast filaments become enlarged, each one developing into a
carposporangium, the contents of which become metamorphosed into a single, non-motile
carpospore. Along with the development of the carposporangium and carpospore numerous
sterile threads are developed from the cells below the carpogonium which ultimately envelope
the gonimoblast filaments. These threads are known as the enveloping threads.

The structure so formed with gonimoblast filaments surrounded by the enveloping threads is
the cystocarp. The carpospore is liberated from the carposporangium and germinates into a
heterotrichous filament which morphologically is quite different from the main thallus.

The heterotrichous filament is known as Chantransia stage or juvenile stage. For long time this
heterotrichous filament was considered to be a new genus Chantransia.

But later on it was found that the apical cells of the lower branches of the erect threads develop
into new Batrachospermum thallus and the so-called Chantransia is nothing but a stage in the
life cycle of the alga Batrachospermum. Finally, it was linked up in the life cycle of
Batrachospermum naming as Chantransia stage.

The life cycle of Batrachospermum consists of two gametophytic phases alternating with one
sporophytic phase which is, however, confined in the zygotic stage. The early gametophytic
phase—Chantransia stage, is formed by the germination of the carpospore which is the
product of post-fertilization stages. The late gametophytic phase, the main Batrachospermum
alga is developed from the Chantransia stage.
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. 120. Batrechospermum sp. A. Mature carpogonium. B. Spermatangial branch bearing sperma-

%&g—l’. aslt:ge‘ in fet?lmuon. G-H. Develmt cf gommol;l,;sn‘t xg;;nl I. Development of
ast ment and enveloping threads. J. ture gonimoblast ments, Carposporangi

and enveloping threads. - nee
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~ Economic Importance of Algae
1.1t is the basis of food chain.

2. Keeps the ecological balance in aquatic environments.

3. Absorption of Carbon dioxide CO,.

4.1t 1s used as food 1n certain countries, i.e. Japan

5.1t mcreases soil fertility and it has been used as a bio-fertilizer.

6.1t 1s used as pollution indicators.

7.1t produces Carrageenan which 1s used in food and pharmaceutical industry.
8.1t produces Agar. necessary for solid lab media preparation.

9.1t produces Alginic acid which 1s used in the manufacture of almost 80 industrial
product. i.e. rubber. textile fabrics. plastics, medicinal drugs and ice cream.

10. It 15 a source of Carotene which 1s an important antioxidant, Also, it 1s the
source of many important vitamins. fatty and amino acids.

11 It 15 used for isolation (i.e. air-conditions and fridges) and filters. It also take
part in many industries £.e. Dynamite. It 1s useful in water purification and
sewage treatment plants (Diatoms).

121t 1s used in space research as an Oxygen donor.
13.1t 1s used in the production of - Carotene and Glycerin.
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Plantae

- -
g — o

Bryophyta Tracheophyta
/\
Hepaticeae Musci Pteropsida Spermatophyta
Riccia Funaria
Filicales Gymnospermae Angiospermae
Adiantum
Coniferals Dicot Monocot
Pinus
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Second Term

Plantae (Embryophyta)
* It is characterized by:

1. Presence of different sex organs ie antheridia and
Archegontum.

2. The Antherizoids are liberated to fertilize the Archegoniun.

3.Upon the Archegonimm maturation, the neck cells degenerate
forming a gelatinous substance with a distinet odor. to attract
Antherizoids chemically.

4. After the Zygore formation, it surrounds itself by a thick wall. it
divides two times metotically and then nutotically resulting in a

tetraspore that forms a gametophyte.
Ve (En Areharegonism (m) =
L"—‘:"g) (J)‘M—m(& = (&) s gmegs)t %?.::::.:ﬂ"p::.
ar) < ()RS3 A i~ (D) S PSR TRl

S rvilasviconinl {m) Anehervaiasm (m)

A

.,,;,.:.C.%‘Bm s 'a.-h,-&q.:-wmm)-—)-hmw)

Mevarris respare ‘(-) g ()

5. Alternation of generation is accompamed by a nuclear cycle.
alternating between haploid (n) and diploid (2n).

6. Embryophvia includes green plants,
7. Donunancy of Sporephyte and Gametophyte varies.

8. The more dommant the Sporophyte 1s on the Gametophyte the
more developed the organism is.

Dr. AZZA MISK 2022-2023



Kingdom: Plantae 3.5l AS1all
Embroyonic plants Al SGLA

IDivision: Bryophyta \ | i)l bl """l

Class: Hepaticeae il Sbjhiel ¢ i
=
Class: Musci (Mosses). il Sl ¢ ke
[Division: Tracheophya | |~L.o PURCHER] Ei
Class: Peropsida i A bl e
Order: Filicales ol 1
"2 Adinatum @
Class: Gymnospermae sl Bl 1 e
Order: Coniferals alby gl 1 45

=
Class: Angiospermae sakdl flans !t aw
Subclass: Monocotyledonae ol | a1 el L e P
Subclass: Dicotvledonae Gl @b L o o
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r Comparison between Bryophyta and Tracheophyta

Points of

Comparisons
Dominancy

Vascular
Tissues

Nature

Formation

e

Points of

Comparisons

Gametophyte

Germination

Leaves

Examples

Second Term

Bryophyta

Gametophyte is dommant

Non- vascular plants. lacking
any roots, but absorbs water
through its thallus

Terrestrial plants that require a
lot of water to grow and live in
tropical habitat.

The stem is either weak
(Hepatiaceae) on which leaves
are amranged n two rows or
erect where leaves are ammanged
m three rows (Musci)

Hepatiaceae

A leafy thallus form wiath
a prostrate weak stem.

The spore germinate mio
a Gametophyie.

Charactenized by leaves

arranged m two rows.

Riccia

Dr. AZZA MISK

Tracheophyta

Sporophyte 1s dommant

It 1s characterized by the presence
of bundles and vascular elements
differentiated mto Xylem and
Phloem.

Terrestrial plants. their spores are
found within sporangia amranged
in the axile of sporophylls that
can undergo both vegetative and
reproduction functions.

It 1s divided mto two subdivisions
Pteropsida and Spermatophyta

Comparison between Hepatiaceae and Musci

An erect leafy thallus
differentiated mto stem and
leaves.

The spore germinate mio a
filamentous branched structure
called the Proronema, carrving
several buds that grows into a
Sporophyie.

Charactenzed by leaves
arranged m three rows
Funaria
2022-2023
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B Riccin

Kingdom: Plantae ) Gy tyoud s
Division: Brvophvta 2 Dichotomously branched.
CIN' 'J""P r 3.The midrib is swollen,—
Class: Hepaticeae s e i i, 1

!

iy mnlnf; S

B gl

oot
(g 1) e 5. el

fhizoids &= LA

o

lw'-;::mp L t“" el Ly, VeV ) cl:
Cont (Fig 157) Riccin fulians 1.5, of the thallus
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Sl Riccia

; | .Upon maturation, each Antheridium divides mto 2 Antherizoids (bear-shaped with 2 flagella).
2.0ne Antherizoid fertilize the egg after the lysis of the neck canal cells. The zvgote
surrounds itself by a sterile wall where 2 divisions occur resulting in 4 spores.

3. The sporophyte grows parasitically on the gametophyte. The spores are then

released after the gametophyte dies out.

wine

i 'gl;»' RO
RGO R R T
iyityekiiatt r;f,rgsiza’;'%gigié‘*
paRadiegyiaaler @ A2y cob Ry
SH I S S

outer layer of calypira
o 1 sl )

spores

.
=t

s et AP RN s el 08 30 Riccia sp. T.S. through sporuphyte
(Fig 434) Wi cyele of Biccio o ool g pli s,

P Funaria

: Pl :
Ki.n.gdom sraRae 1. It blooms in Egypt in wet places.
Division: Bryophyta 5 Gametophytes dominates

Class : Musci 3. Moss flowers are either Monecious or
i.e.: Funaria Dioecious.
leaf.
Gy
bud.
> stem.
= Sl

rhizoids.
asda el

Fig. 8.7, Funaria sp. protonema.
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Sexual reproduction:

Sexual reproduction is oogamous. Male reproductive structure is known as antheridium and
female as archegonium. Funaria is monoecious (having male and female sex organs on the same
thallus) and autoicous (antheridia and archegonia develop on separate branches of the same
thallus).

Sex organs are borne on leafy gametophores in terminal clusters. The main shoot of the leafy
gametophore bears antheridia and act as male branch. Female branch develops as a lateral
outgrowth from the base of the male branch and bears archegonia. It grows higher than the male
branch. Funaria is protandrous (antheridia mature before the archegonia). It ensures the cross
fertilization. As a result, cross-fertilization occurs. Water is required for fertilisation. During heavy
rains, antherozoids reach the archegonial neck and swim down to the ventral. Any antherozoid can
fuse with an egg to form a zygote (2n). Soon after, the zygote secretes a cell wall and develops
into an oospore. To form an embryo, the oospore divides and redivides. The embryo eventually
develops into a sporophyte or sporogonium. Thus, the first cell of sporophyte generation is the
zygote or oospore.

Funaria sporogonium is photosynthetic, making it semi-parasitic on gametophore. It is divided
into three parts: the foot, the seta, and the capsule. The foot is embedded in the female receptacle,
where it absorbs inorganic nutrients. Seta is a tall stalk with a pear-shaped capsule at the tip.

The capsule is made up of three parts: the basal apophysis, the central theca, and the terminal
operculum. Annulus is a ring-like cell that separates the operculum from the Theca. From the
center to the outside, the middle fertile theca is made up of a sterile columella surrounded by a
barrel-shaped spore sac, a cylindrical air space with trabeculae, hypodermis, and epidermis. As the
sporogonium grows, so does the venter, which takes the form of a protective covering called
calyptra. Later, the calyptra ruptures and remains attached to the capsule like a cap. Calyptrais is
haploid because it develops from the ventriloquine wall.

When the capsule dries up, the Operculum is thrown off, revealing the peristome, which is made
up of two overlapping rings of periostomial teeth. Each peristome ring contains 16 teeth. The teeth
of the outer ring (exostome) are conspicuous, red, and have thick transverse bands, whereas the
teeth of the inner ring (endostome) are small, colourless, and soft. Spore dispersal is caused by
hygroscopic movements (movement caused by moisture content of the atmosphere) of the
exostome of peristomial teeth. The inner ring of peristomial teeth does not move due to
hygroscopic forces.
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Adiantum

Kingdom: Plantae

Division: Tracheophyta

Class : Pteropsida

Order: Filicales Sy -~ou
i.e.: Adiantum et ,f(}?ﬁ

.
. .
nnr_:_t:lus " &
- "m_",“‘"' .
Stoamiern spore tetrad
o= el ol
e stalk
-

Adicsrateene sp.
e A e Al

ety B gt e il o 2N B S N NE PSS2) A, wmglefcbphm
(Fig. 164) Adianturm sp. J‘ s

Reproduction:

It takes place by the production of spores. The spores are produced in sporangia. A group of
sporangia forms sori. The sori are marginal but the reflex margins of the pinna form a
protective membranous structure called false indusium. The development of sporangium is of
leptosporangiate type. The sorus does not show any definite sequence hence fall under mixed
type.

A mature sporangium bears a multicellular stalk and a spherical or elliptical single layered
structure called capsule. The capsule contains haploid spores. The wall of the capsule is
differentiated into thick walled annulus and thin walled stomium. On maturity the sporangium
bursts and spores are released. The spores germinate and undergo repeated division to produce
a prothallus. The prothallus is flat, green and heart shaped. It is monoecious and represents the
gametophytic phase. Sex organs called antheridia and archegonia develop on the prothallus.
Antheridia release multiflagellate antherozoids which swim in water and reach the egg of
the archegonium to accomplish fertilization.
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The fertilization results in zygote(2n) and it represents the first cell of sporophytic generation.
The zygote develops into embryo which further differentiates into sporophyte. Thus Adiantum
shows alternation of generation.
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r'l'he Relation Between Pteropsida and Spermatophyta

1. Spores are differentiated info Microspores (male) and Macrospores (female)

2 Macrospores are reduced to one spore. Bt A bt

3. Microspores are called the “Pollen Grains” PRSIy v

A, Macrospore 1s called the “Egg” or the unfertilized seed.

5. Macrospore is coated by the mteguments which is known | ,
Embryonic sac

as the “Embryonic sac”, P gy
6, Spotophyte (enbryo) hves pacasttically on the embryo sac of the Mwospore

7. The pollen grain form a tube to reach the Mucrospore (Embryonic sac) to deliver the male
nucleus to the NVucellus.

8, Megaspores and Microspores are formed on Megasporophylls and Microsporaphylls
tespectively.

Egg

|
adad

w

9. Microsporophylls become the Stamens, whereas the Megasparophylls become the Carpels.

10, Megaspore (Embryonic sac) remains mside the ovum until the end of fertilization and the
formation of the Embryo.

1. The Endosperm is the female thallus

12, In Gymmospermae, the carpel does not surround the ovules, so the Micropyle 15 exposed to
the outside. Whereas 1 Angiospermae the carpel covers the ovules completely so the
Micropyle is not exposed to the outside and the carpel consists of the stigma style and ovary,

13, In Gymnospermae, the carpel mside the embryo sac is differentiated mto an Archegoninm,
wheteas i Angiospermae the Archegonium disappears 1o be replaced with the Nucellus.
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‘Kingdom: Plantae
‘Division: Tracheophyta

Pinus

L. It1s widely spread in the northem hemisphere.
2. Evergreen trees, where sporophyte dominates.

Subdivision: Spermataphyta O Scale Jeaves are arranged on the stem, where in

Class: Gymnospermae
Order; Coniferals
i.e.: Pinus

d\_var! show)
e N

Second Term

leuves (needles
Aol S

therr axiles found 1-3 acicular leaves.
4. Pimus trees are monecious. where female and

male cones are carried on separate branches.

A el At ! wnimney prow) 1 vt e
yang foowar oo I l'l A CATTAN 1 (e
Inriag fromsr ovnet (1 C1 of prevest sr

A ol s vt f e et ey Ade
oo ML o o N (05 1 00 s o i’
frowt o n et of v meod e fakagy
T e T e
W e e ool s e 151, ey
lnng shool B by Aol oty ol iome sty

ok L

wale lenve
AAS - 31

sdla R o b b ol L d )
4 uiy om e o | ¢

low & iy WA o ol S
r 'y

Dr. AZZA MISK

2022-2023



" Pinus

L.S. in Female Cone of Pinus
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' Pinus

L.S. in Male Cone of Pinus
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Angiospermae

Kingdom: Planrae

Division: Tracheophyia
Subdivision : Spermaiopinta
Class: Angiospermae

1.1t is charactenzed mto XiJem and
Phloem.

2. The ovule i1s completely covered
by the Megasporophyll forming
the carpel.

3.The carpels (stigma. style and
ovary) are swrounded by the
stamens.

4. The penanth (Calyx and Corona)
then surrounds them.

Receptacle
- d .

Pollination and Fertilization

= Pollination: The transfer of pollen from the anther to the
stigma of the same or other flower.

* Types of pollination:

1. Self pollination: It occurs from the anther of one
flower to the stigma of the same flower.

2. Cross pollination: It occurs from the anther of one
flower to the stigma of another flower.

It takes place by:
a. Insects b. Wind

* Fertilization: The conjugation between the male nucleus
and the female nucleus (egg) inside the embryo sac.
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Double Fertilization in Plants

Angiosperms undergo two fertilization events where a zygote and endosperm are both formed.

Double Fertilization

After pollen is deposited on the stigma, it must germinate and grow through the style to reach
the ovule. The microspores, or the pollen, contain two cells: the pollen tube cell and the
generative cell. The pollen tube cell grows into a pollen tube through which the generative cell
travels. The germination of the pollen tube requires water, oxygen, and certain chemical
signals. As it travels through the style to reach the embryo sac, the pollen tube’s growth is
supported by the tissues of the style. During this process, if the generative cell has not already
split into two cells, it now divides to form two sperm cells. The pollen tube is guided by the
chemicals secreted by the synergids present in the embryo sac; it enters the ovule sac through
the micropyle. Of the two sperm cells, one sperm fertilizes the egg cell, forming a diploid
zygote; the other sperm fuses with the two polar nuclei, forming a triploid cell that develops
into the endosperm. Together, these two fertilization events in angiosperms are known as
double fertilization. After fertilization is complete, no other sperm can enter. The fertilized
ovule forms the seed, whereas the tissues of the ovary become the fruit, usually enveloping the

seed.
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GRADING

1. Practical exam: 10 marks

2. Final written exam: 40

TEACHING HOURS

1. Lectures: 2 hours

2. Lab: 2 hours
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