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OVERVIEW

Eukarya

Animalia

Biological
classifications are
hierarchical: each
taxonomic group Is
nested within a
more inclusive
higher order group.

(Note that only the genus name
and specific epithet are italicized.)







KINGDOM MONERA

(PROKARYOTES)




Introduction to prokaryotes

e All cells fall into one of these two broad categories
prokaryotic and eukaryotic.

« Only the single-celled(unicellular) organisms of the
domains Bacteria and Archaea are classified as
prokaryotes—pro means before and kary means nucleus.

« Animals, plants, fungi, and protists are all eukaryotes—eu
means true—and are made up of eukaryotic cells.

« The domain Archaea know as ancient bacteria are
represented by archaebacteria and the domain bacteria
are represented by Cyanobacteria.




Prokaryotic cells differ from
eukaryotic cells in several ways:

«Prokaryotes are smaller and lack membrane-bound
organelles.

«Most have cell walls but the composition and structure
differ from those found in plants, fungi and protists.

 Prokaryotes have simpler genomes. They also differ in
genetic  replication, protein  synthesis  and
recombination.

«Prokaryotes, while very small, have a tremendous
impact on the Earth.

« A small percentage cause disease.

«Some are decomposers, key organisms in life-sustaining
chemical cycles.




Components of prokaryotic cell

- The plasma membrane is an outer covering that

separates the cell’s interior from its surrounding
environment.

-Cytoplasm consists of the jelly-like cytosol inside
the cell, plus the cellular structures suspended in it.
In eukaryotes, cytoplasm specifically means the
region outside the nucleus but inside the plasma
membrane.

-DNA is the genetic material of the cell.

-Ribosomes are molecular machines that
synthesize proteins




Cell structure of bacteria

bacterial
flagellum capsule

ribosomes DNA& plasma cell wall
membrane




Archaebacteria

« Archaebacteria is a group of bacteria that are anaerobic
prokaryotes.

 These bacteria are adapted to living in extreme environmental
conditions, like near volcanic activity, deep oceans and do not need
oxygen and light to survive.




Three divisions of Archaebacteria

vMethanogens
e Live in anaerobic environments (no O,)
« Get energy by changing H, & CO, into methane gas
« Found in swamps, sewage
treatment plants, digestive tracts
of animals
« Break down cellulose in a cow'’s
stomach

« Produce marsh (methane) gas




Three divisions of Archaebacteria

v Thermoacidophiles
e Live in extremely hot environments
« Found in volcanic vents, hot springs,

e cracks on ocean floor that leak acid

v Extreme Halophiles

e Live in very salty water

« Use salt to generate ATP (energy)

e Dead Sea, Great Salt Lake inhabitant




Kingdoms of Bacteria

Eubacteria:

«Called the true bacteria
«Most bacteria are in this group
Include photosynthetic Cyanobacteria




Characteristics to Cyanobacteria

- Commonly known as blue-green algae.
- Autotrophic (Photosynthetic).

- Contain chlorophyll a, phycocyanin (blue) and phycoerythrin
(red).

- They live in aquatic environments including oceans, ponds,

lakes, tidal flats, and moist soil.

- They exist mostly as colonies and filaments and sometimes as

single cells.




Characteristics to Cyanobacteria

«Some filamentous forms can move. For example,
filamentous forms such as Oscillatoria sp. and Nostoc
sp. rotate in a screw like manner.

« Produce gelatinous capsules which are often lighter
than water and therefore help keep the algae up near
the surface of the water.

«Reproduction in by fission.
 Prokaryotic cell.
e Lack chlorophyll b.

« The photosynthetic product is stored in their own form
of starch, which is similar to animal glycogen.




Representative Cyanobacteria
genera

1. Unicellular or aggregate (e.g. Gloeocapsa sp




Representative Cyanobacteria
genera

2. Colony (e.qg. Microcystis sp)




Representative Cyanobacteria
genera

3. Filamentous forms (e.qg. Anabaena sp)

a). Unbranched




Representative Cyanobacteria
genera

« 3. Filamentous forms (e.qg. Stigonema sp)
b). Branched




Cell structure

« The cell structure is very primitive.
 Each cell is composed of two parts:

a)cell wall Cell w

b)protoplast. Chromoplas

Central body

The cell wall is composed of 2 layers:

The inner layer of which is thin and firm composed of
peptidoglycan.

The outer layer of the wall is thicker and gelatinous known as
the sheath and mainly constituted of pectic compounds.




» The protoplast consists of 2 parts:

« peripheral pigmented (coloured) region
surrounding a colourless central region. It Cell w
contains the blue pigment phycocyanin

together with chlorophyll and known as Chromopl

chromoplasm.

« The colourless inner region (central body) Central body

contains several chromatin granules (DNA)
which represent a primitive type of nucleus that

lacks nuclear membrane and nucleoli




Cyanobacterial cell

Cell wall
Cytoplasm
DNA

FPhotosynthetic
membrane

Plasma
membrane

Mucilaginous
sheath




Nostoc

« Grows in water and on damp soils.
« Unbranched filaments with barrel-like cells.
e Certain enIargLed cells appear at intervals, which

are known as heterocysts . Its transparent and
thick walls.

The whole filament is surrounded with gelatinous
material.

Each two heterocysts delimit in between, a
number of cells called hormogonia.

« In most cases clusters of filaments are grouped
together in the form of gelatinous masses.




Reproduction

1. Vegetative reproduction. Wmduction

/ A. By Fission B. By Akinetes

A. Fragmentation
Sexual reproduction is not known.




1- Vegetative reproduction.

By Fragmentation

Filament breaks into fragments

Each gves e to a new filament.
Usually fragreesiaticn-accurs at the heterocyst e——————

This fragment is capable of creeping movement in the gelatinous
sheath unit it escapes and grows into a new filament.




2. Asexual reproduction

By fission

A constriction is formed in the middle of the cell

$

extends from the surface inwards towards the center

\ ¢

Division into two cells

leads to the increase in number of cells per filament
without production of a new one



2. Asexual reproduction

B) By Akinetes

vegetative cells

enlargein size

¥

become rich in food materials and form a thick wall

¥

These akinetes are yellow or brown in colour and&y are very resistant to un-favourable conditions

\ 4

When the conditions are favourable

the akinetes germinate

into new filaments.




The biological Importance of
Cyanobacteria

Negative role of cyanobacteria

« Certain cyanobacteria release toxins that poison
crustaceans and fish as well as those pray on them.

« They may be responsible for skin irritations, skin rashes
and allergies.

« Cyanobacterial blooms may cause taste and smell

« Cyanobacterial blooms are the cause of oxygen
depletion which affect the marine life.

« Cyanobacterial blooms interfere with water purification,
increasing the cost of water purification significantly.




Positive roles of cyanobacteria

« They serve as food for the aquatic life

« They produce oxygen during the process of photosynthesis
« They play a role in fixing-nitrogen for crops such as rice.

» Certain cyanobacteria are consumed as source of protein
and vitamins such as spirulina

« Some cyanobacteria play a huge role in medicine as source of
antibiotics

« Some cyanobacteria may also suppress leukemia and other
types of cancer.




QUIZ

In your understanding what do we mean by vegetative, asexual
and sexual reproduction, provide example for each.

what are the effects of cyanobacteria blooms?

What organelle cyanobacteria contain that give evident to its
ancestral to kingdom plantae?




Introduction to Kingdom Protista

«Domain Eukarya, Kingdom Protista

« Any eukaryote that is not classified as a
fungus, plant or animal

 Three major groups: | ——
 Animal-like: Unicellular heterotrophs
« Plant-like: Autotrophic _
« Fungus-like: Unicellular decomposers A red blood el

*Ma.!a:ia—causing

e Uni- or Multi-cellular et

« Most are aquatic

Entamoebn histelytica
{causes amebic dysentery)




Animal Vacuole Functions

@ « Storage
Q ® @ »  Support
« Water Regulation
® O
vacuole

Plant

mitochondria—(_ @ m ™=@ =)
chloroplasts —— gy g h

Both cell types have Q
membrane-bounded @
organelles \ = N )/




Introduction to Kingdom Protista

- Endosymbiont theory

«Early eukaryotes
engulfed
prokaryotes

« Eventually, the S N
prokaryotes evolved  Ancestral eukaryotic cell Eukaryotic cell ith
into mitochondria

and chloroplasts Chioroplast Photosynthetic
bacterium

Eukaryotic cell with chloroplasts
ENKILAOIC C6|| MY cpjoLobjgege



http://www.baileybio.com/plogger/images/ap_biology/powerpoint_-_kingdom_protista/theory_of_endosymbiosis.jpg
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Endosymbiosis Hypothesis

@ A prokaryote ingested some aerobic bacteria. The
aerobes were protected and produced energy for
the prokaryote

ORENO & O

Cyanobacteria
Aerobic bacteria Mitochondria Chloroplasts

e .

Prokaryote Plant cell

Animal Cell



Endosymbiosis Hypothesis

‘ Over a long period of time the aerobes
became mitochondria, no longer able to
live on their own

Cyanobacteria
Aerobic bacteria Mitochondria Chloroplasts

. G

Prokaryote Plant cell

Animal Cell



Endosymbiosis Hypothesis

Some primitive prokaryotes also
Ingested cyanobacteria, which contain
photosynthetic pigments

OO O O

Cyanobacteria
Aerobic bacteria Mitochondria Chloroplasts

e .

Prokaryote Plant cell

Animal Cell



Endosymbiosis Hypothesis

Cyanobacteria became chloroplasts,
unable to live on their own

OO & ®

Cyanobacteria
Aerobic bacteria Mitochondria Chloroplasts

e .

Prokaryote Plant cell

Animal Cell



Secondary Endosymbiosis and
Origin of Algal Diversity

Algae AB

Secondary endosymbiosis

>

Heterotroph C

Algae ABC

Many membrane layers




Reproduction

«Reproduction 9
e Asexual ‘,‘.‘
« Mitosis and cytokinesis ®
« Budding —daughter cell is smaller than parent
« Sexual
« Meiosis
« haploid gametes unite to form a diploid zygote
» Conjugation — exchange of nuclear material T
« Alternation of generations

« Alternate between reproducing asexually and
reproducing sexually




Ecological role

« Ecological Roles
« Provide an essential food base in aquatic food chains

« Carry out more than 30-40% of Earth’s photosynthesis
« Protozoans help keep the number of bacteria in check

Herring Giull Eggs
124 ppm




Protozoans
Animal-like Protists

« Also called Zooplankton (zoo-oh-plank-ton)
« Unicellular
« Heterotrophic (eat Phytoplankton)

« Grouped by movement:
« Pseudopod

« Flagella
« Cilia
« No movement: Spore-formers




Examples of Protozoa —
Pseudopod-possessing

« Amoeba
« Causes Amoebic dysentery (severe diarrhea)




Examples of Protozoa — Flagella-
possessing

e Euglena
Chloroplast . <o ccialized organelles

._ g g Eyespot detects light
Flagellum ™ - @/ - Contractile vacuole pumps out

‘Nucleolus Pty excess water
" + Pellicle covering cell membrane
maintains shape

Pigméht
shield
' Stored polysaccharide
from photosynthesis

Contractile
Photoreceptor vacuole




Examples of Protozoa — Flagellates

« Euglena
« Can capture food or absorb nutrients

« Also contains chloroplasts, so photosynthetic




Examples of Protozoa — Ciliates

eParamecium
«Helpful by controlling algae, bacteria, and other protists

 Contractile Vacuole pumps out water in a hypotonic
environment
Contractile

« Attach at oral groove for conjugation Nt
Pellicle

Macronucleus
Food vacuol

Micronucleus

Oral Groove

Trichocysts
Anal pore




Examples of Protozoa - Sporozoan

Plasmodium — causes Malaria

No form of movement itself

Reproduces with Alternation of Generations




Phytoplankton
Plant-like Protists

« Called Algae or Phytoplankton
« Uni- and Multi- cellular species

 Photoautotrophic

« Classified according to pigment
« Contain chlorophyllin chloroplast

« Possibly contains other pigments

« Eaten by Zooplankton (Protozoa)




Examples of Phytoplankton

« Red Algae
« Dinoflagellates (have 2 flagella)

 Cause the Red Tide, which is toxic
« Some are bioluminescent (glow)




Examples of Phytoplankton

e Diatoms
Silica shell

-Bilateral or radial symmetry R

«Used in diatomaceous
earth, toothpaste, reflective
highway paint

« Can become heterotrophic
in the absence of light




Examples of Phytoplankton

«Brown Algae
e Giant Kelp

« Multicellular, but without
the specialized structures of
land plants

«Used as a thickenerinice
cream, salad dressing,
toothpaste, etc.
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Examples of Phytoplankton

« Volvox
» Colonial: group together
in a sphere, but not truly
multicellular




Examples of Phytoplankton

« Green Algae
« Contain chlorophyll b (similar to land plants)

-Some reproduce sexually
e Most live in fresh water or moist soil

«Many live in symbiotic relationships
e Lichen — organism composed of an algae and a fungi




Fungus-Like Protists

» Decomposers — break down dead organisms

« Form haploid spores on food supply for reproduction




Examples of Fungus-like Protists

« Oomycetes (Oh-oh-my-see-tees)

—Mildew and water molds
—Possible cause of Irish Potato Famine

Powdery Mildew




*Slime Molds

*Mass of cytoplasm with
many nuclel

During dry conditions forms
a stalk with a haploid spore-
filled capsule.

*Spores will germinate and
fuse when conditions
Improve.




Seedless
Nonvascular Plants

Sporophyte

Gametophyt
e

Spore Capsules




Nonvascular Plants

« Nonvascular plants include mosses, hornworts, and liverworts, and
are commonly known as bryophytes

« They all have these following characteristics
They lack vascular tissue
They do not have true roots or leaves

The gametophyte generation is the most prominent part of the
life cycle

Sperm swim to the eqgg

- J4%%
©Rob'Broekhuis M



Divisions

*Bryophyta — Moss
-Hepatophyta — liverworts
«Anthocerophyta - hornworts

Hornworts Liverworts Mosses




Characteristics

«Includes liverworts, hornworts, and mosses
Lack vascular tissue (xylem & phloem) to carry water and food

-Go through Alternation of generations (sporophyte &
gametophyte stage)

-Gametophyte is dominant stage

*Reproduce by spores




Division - Bryophyta
Sporophytes

Gametophytes

59



Mosses

Division Bryophyta
«Small, nonvascular plants

*NO true roots, stems, or
leaves

«Grow in moist areas (brick
walls, as thick mats on the
forest floor, on the sides of
trees)

Moss gametophytes

60




Mosses

grow close
together

H.O diffusion

2

Sperm must swim to
€99

Moss growing on Moist treesitrunk



Mosses

Have a outer waxy Cuticle to
orevent water loss

Have root like Rhizoids to
anchor the plant, but NOT
absorb water

-Leaf like gametophyte
supports sporophyte with
spore capsule gametophyte




Sphagnum Moss

«Known for its moisture
holding capacity

«Absorbs 20 times its
weight in water

«Used by florists to keep
plant roots moist




Uses for Moss Plants

» Help decompose dead wood

« Serve as pioneer plants on bare rock or ground
« Help prevent erosion

« Provide shelter for insects & small animals

» Used as nesting material by birds

e Peat moss is burned as fuel




Asexual Reproduction in Moss

Fragmentation
Gemmae

Rain drops separate gemmae

spread & form new moss
plants




Sexual Reproduction in Moss

« Moss alternate between a dominant haploid (2n) Gametophyte and a
diploid (2n) Sporophyte

« Gametophytes produce gametes (eggs & sperm) containing half the
chromosome number

« Sporophytes have a complete set of chromosomes & produces spores
by meiosis




Sexual Reproduction in Moss

« The sporophyte is smaller & attached to the
gametophyte

« Sporophyte lacks chlorophyll & gets food Spor'e
from the gametophyte Capsule

« Sporophyte has a long, slender stalk (setae)
topped with a spore producing capsule setae —




Asexual Reproduction in Moss

« The spore capsule is full of spores that
must mature

» Once mature, the spore cap (operculum)
comes off releasing spores

- Spores germinate (grow) when they land

operculum

on moist soil

spores




Sexual Reproduction in Moss

« Gametes (eggs & sperm) are protecte
by a jacket of sterile cells called the
Gametangia

) S : egq in
Archegonium — female gametangia archegonium archegonium

. ' i zygote in (at shoot tip of
Eggs are larger & immobile gm:tum gametophyte)
ssue




Sexual Reproduction in Moss

« Antheridia — male gametangia
« Antheridia forms many sperm cells

« Sperm cells capable of swimming to
€99

« Sperm follow a chemical trail
released by the egg

Antheridia




Sexual Reproduction in Moss

Fertilized egg (zygote)
undergoes mitosis to develop
Sporophyte

-Spore capsule of sporophyte
makes haploid spores by
melosis

«Spores germinate into juvenile
plants called protonema

Protonema becomes the
gametophyte




Moss Life Cycle

« The moss plant you generally see is the
gametophyte generation
Two structures that produce gametes

Antheridium is made up of a jacket of cells surrounding the
developing sperm

Archegonium is a flask shaped structure that produces the
€99
When sperm mature, antheridian opens and sperm will swim

through a film of dew or rainwater to archegonium

Sperm and egg nuclei fuse, diploid zygote is produced and is
in the sporophyte generation




Mature sporophyte =
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Division - Hepatophyta

74



Liverworts

Nonvascular

spores

sporophyte attached to gametophyte

Green, leafy Gametophyte dominant




Liverworts

Need abundant water for
fertilization

«Grow on moist soil, rocks,
or other moist surfaces

-Reproduce asexually by
gemmae or by growing
new branches

«Reproduce sexually by

haploid spores Capsule



Division Anthocerophyta

77



Hornworts
Small, nonvascular Sporophytes
bryophytes
Gametophyte leafy and
dominant

Archegonia & antheridia
inside

Zygotes
horn-shaped
Sporophytes
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Hornworts

« Horn-shaped Sporophyte capable of
photosynthesis

« Sporophyte attached to, but NOT as
dependent on Gametophyte

Sporophyte

Gametophyte A




VascularTissue

Plants, excluding the bryophytes have a vascular system to transport
water and nutrients throughout the plant

Roots are underground structures that anchor the plant and absorb water
and minerals

Leaves are structures specialized for carrying out photosynthesis

Stems are structures which connect the roots with the leaves and
position the leaves so they receive sunlight




VascularTissue

Two kinds of vascular tissue: xylem and phloem

Xylem consists of a series of dead, hollow cells
arranged end to end to to form a tube

Carries water and minerals up from the roots
through the stem to the leaves

Phloem carries organic molecules (sugars, aa)
produced in the leaves to other parts of the plant
where growth takes place

Copight® The MotswHil Gorpanies, e, Peission requted ot reptoduction o sy,




Roots

« Roots never stop growing by their tips to try and get new territory for
available nutrients and water

« Mostroots are storage places for the food produced by the plant to store
during harsher seasons

« Some roots are a source of food for us, such as carrot, turnips, and
radishes




Stems

o Two basic functions of stems:
« Supportthe leaves

« Transport raw materials from root to leaves and food from leaves to roots

ach layer of xylem




| eaves

« Leaves carry out photosynthesis
« Have alarge surface area to try to collect as much sunlight as possible

Stomates open and close to control the rate at which water is lost and gases
are exchanged

« During times of drought, the stomates are closed to reduce the rate at which
the plant loses water

Cuticle
Upper epidermis

Palisade
mesophyll cell

Bundle sheath cell
Xylem
Phloem

Lower epidermis

Spongy mesophyll
cells




Spore Cases

Seedless Vascular
Plants




Seedless Vascular Plants

Seedless vascular plants include whisk ferns, horsetails, club mosses and
ferns

They have vascular tissue, but do not produce seeds

Not as limited to wet areas as nonvascular plants, because they have
roots and vascular tissue.
 Still need water to move sperm




Ferns

« Most abundant of the seedless vascular plants

« Foundin greater numberin the tropics,
but can be found throughout the world

« Some are very small, while some can grow
to be very large.

—  Some have trunks which are 79 feet high, and leaves
that grow up to 16 feet long

The stage you see when looking at ferns are mostly
sporophytes
The vertical leaves on ferns are known as fronds

On the underside of the fronds, the spore producing
parts are located, known as sori (sorus)




Divisions

-Psilophyta —Whisk ferns
-Lycophyta —Club mosses
-Sphenophyta — horsetails
-Pterophyta - ferns




Characteristics

« Have specialized transport or vascular tissues (xylem & phloem) to
carry food & water

« Have sporophyte & gametophyte stages (alternation of
generations)

« SPOROPHYTE is dominant

« Reproduce by spores




Division - Psilophyta




Whisk Ferns

« Have a photosynthetic, aerial forked
stem

» Looks like a small, green twiggy bush

« Have TRUE stems, but NO leaves or
roots

« Only two living genera

) LA WA,
Stems with spore
cases !




Whisk Ferns

rootlike stems
Rhizomes

asexually reproduce from rhizomes

Sexually reproduce by spores
Sporangia

Spor'angid i




N e

Yy il AN

L I 33
‘ STRARAREAY |

Apdod YO @3y el gt

C \s.s.\A.w

(O
4
>~
-~
o
O
>,
—

Oldest living vascular plants

1ISION

Div




Club Moss

«Commonly called ground pines

-Bushy, tree like branches above,
but unbranched at the base

-Have deep growing root like
Rhizomes

«Live in moist woods and
clearings

-Small leaves with single
unbranched vein




Club Moss

« Sporophylls (spore cases) are found in the
axils of leaves

« Form cone shaped structures called
Strobili

» May be homosporous (make one type of
spore) or heterosporous (make 2 types of
spores)




Club Moss Spores

« Genus Lycopodium is homosporous

B
« Contain chemicals that explode & burn quickly N
» Yellowish powdery spores used in fireworks -Spore 4% |

explosives




Club Moss Sporophylls

Sporophylls




Other Uses for Club Moss

« Sometimes boiled in water to produce a medicinal tea or an eye wash
» Ground pines, green all winter, are used in Christmas decorations

« Ancestors of modern club mosses helped form coal during the
carboniferous period
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Horsetails

«Only one living (extant)
species - Equisteum

Also called scouring rushes

«Hollow, jointed Stems contain
silica & were once used to
scrub pots

«Photosynthetic aerial stem
-Underground Rhizomes




Horsetails

Reproduce by spores at the tips of
oranches

«In prehistoric times, grew as tall as
trees

«Found in wetlands

«Stems with sunken stomata to
save water

Stem with a
whorl (at each
node) of
branches and
dark-tipped
leaves 101

«Some spores have elaters, cells
that act as moisture-sensitive
springs, assisting spore dispersal




Uses for Horsetails

« Use to fight plant fungi
« Used in some mouthwashes to cure mouth ulcers

« Used as diuretics to eliminate excess water (weight loss
products)

« Toxic to animals (sheep, cattle, horses)




Division - Pterophyta

\)..\.\};""w'M




Ferns

-Largest group of extant
(living) vascular plants

-Wide range of habitats
(terrestrial, aquatic, arboreal
tree ferns, epiphytic)

«Can asexually reproduce by
Rhizomes (underground
stems)

Rhizome



Ferns

- Dominant Sporophyte stage has true Fronds
roots, stems, and leaves

 Roots and stems underground

» Leaves called fronds found above ground
and attached to a stem like petiole




Ferns

« Newly forming fronds called fiddleheads must
uncurl

« Spore cases called sori are found on the
underside of fronds

« Wind spreads spores that land on moist soil &
germinate into a prothallus Prothallus




Ferns

«The prothallus starts the
Gametophyte stage

«Gametophyte is heart
shaped and short lived

Male antheridia & female

archegonia grow on
gametophyte

*Sperm swims to egg to
fertilize

Archegonia

Prothallus

Antheridic

107




Parts of the Fern Sporophyte

Pinnae

A

__ ——Rhizome

X b




gametophyte

archegonium

sporophyte




Uses for Ferns

« Help prevent erosion
- Fiddleheads are eaten as food
« Ornamental plants for yards and homes

« Helped form coal deposits millions of years ago




Fern Life Cycle

ARCHECOMNTU AR

LAMETOMIYTE

MATUMNE s Ay

LEAF OF Yimumnee
SO sY I
CRALUSTER OF
SFORANCIA

CaAMETCHIIIY T

ALSULT
SINOOMIIYTE

Fern life cycle







GYMNOSPERM
AND
ANGIOSPERM




Gymnosperms and Angiosperms

«Gymnosperm
«Intro and evolution
o Life cycle and reproduction
«Uses and significance

«Angiosperms: Flowering
plants
eIntro and evolution
o Life cycle and reproduction
«Uses and significance
«Monocots vs. dicots




Kingdom Plantae

« Evolutionary tree of plants

 From primitive> more advanced traits

Gymnosperms
Bryophytes Flowers=>

Green
alga
ancestor

Vascular =

Terrestrial 2>




Kingdom Plantae

« Evolutionary tree of plants

 From primitive> more advanced traits

Angiosperms

Gymnosperms
Bryophytes Trachephytes Flowers=>

Seeds and pollen—>

Green
alga
ancestor

Vascular =

Terrestrial 2>




Botanically "complex"

Flowering plants

_\

Lycopodium cermiua
Huperzia phlegmaria

Botanically "primitive"

flowers
pollen
fruit with seeds

Aralcaria columnaris
Thija
Agathis

SO
Spores
sperm
egags

cones
spores
sperm
2ggs

spore capsules
spores

sperm

eggs

Mostoc




GYMNOSPERMS (Vascular non-
flowering)

« Introduction — Gymnosperm means “naked seed” (From the Greek:
gymnos = naked; sperm = seed)
« More advanced than ferns — do not have spores, they have seeds.

 The seeds of the gymnosperms lack a protective enclosure (unlike flowering
plants which have flowers and fruit).

« Examples of gymnosperms:

» Conifers (pine trees), cycads,
ginkgo biloba




Evolution of gymnosperms

« Gymnosperms evolved from fern-like ancestors

« Advancements of gymnosperms over ferns:

°1. (plgnt embryo, food storage tissue, and seed coat)

.2. Gymnos§e¢§ (§o not depend on water for fertilization (have air-borne
pollen)

« 3. Have a more dominant generation

* 4. Have a more efficient vascular system

diploid




Gymnosperm life cycle

« Exhibits alternation of generations
e Sporophyte generation (2n) is dominant

« Gametophyte generation (1n) is contained in and
dependent on the sporophyte generation

o

CONWERS USE CONES AND YOU wiLL FIND CYCAD
SEEDS. FLOWERING CONES FORMING IN THE
PLANTS HAD NOT APPEARED. CENTER OF THE PLANT
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Sporophyte generation

« Sporophyte produces two types of spores (heterosporous)

« Megasporangium — undergoes
meiosis to produce megaspores
(female gametophyte)

° sporangium —undergoes .
meiosis to produce haploid microspores, germinate to pri<
gametophyte (pollen)

« Many gymnosperms use wind

for poNﬂar&oPand seed dispersal




Wood produced by gymnosperms

« Gymnosperms have a very efficient and effective vascular system
« Usually woody plants

« Xylem = wood of a tree

« Phloem = bark of the tree

« Wood is formed
from secondary growth

//
first year growth NI

) -‘




Primary vs. secondary growth

« 1. Primary growth — occurs in
apical meristems of shoots and roots

 Results in increase in length

2. Secondary growth — derived
from secondary or lateral meristems

 Results In increase in girth (width)
« Common in trees (wood and bark)




Secondary growth

e The \/AaS( :d;lk;brijm forms secondary xylem and secondary phloem

° —is secondary xylem; cells are dead at maturity and only cell wall
remains

o Barwb:ﬁamdary phloem (conducts food)
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Tissue System
and Its Functions

Component
Tissues

Location of Tissue Systems

Dermal Tissue
System

* protection

* prevention of
water loss

Epidermis
Periderm (in older
stems and roots)

Ground Tissue
System

* photosynthesis
» food storage

* regeneration
* support
* protection

Parenchyma tissue
Collenchyma
tissue
Sclerenchyma
tissue

Vascular Tissue
System

« transport of
water and
minerals

« transport of food

Xylem tissue
Phloem tissue

Dermal
tissue

Ground
tissue

Vascular
tissue




Annual rings

« Annual rings — xylem formed by the vascular cambium during one growth season
- Early Spring wood — vessel diameter is large, xylem walls are thinner
« Late Summer wood - vessel diameter is small, walls are thicker

« Tropical trees:
have no annual
rings, because
seasons are so
similar

late wood

one year's | | :
growth egieidiie ) early wood




Vascular tissue: Trees

« Vascular tissue is located on the outer layers of the tree.

bark

Vascular
cambium




Gymnosperms

« Conifers are most important group of gymnosperms
« Largest and most familiar group

« Bear seeds in cones

« Staminate cones — male cones

« Ovulate cones — cones

» Seeds produced on an open scale

« (Do not produce flowers
or fruit)



Gymnosperms

« Mainly woody plants that include

« Oldest living trees: bristlecone pine,
5000 yrs old!

« Most massive trees
(giant sequoia):
up to 375 ft. tall,
41 ft wide!

« Tallest living trees (redwoods)




Conifers

« Conifers adapted to temperate to cold regions

« Narrow leaves (needles) help to conserve water

« Covered by resins — for protection from predators, fire, etc.




Other gymnosperms

« Cycads —short shrubs,
native to tropical regions
(look like palms)

» Ginkgo biloba -
a “living fossil”,
male and female tree,
used as a medicinal plant




Other gymnosperms

«Welwitschia —a bizarre gymnosperm plant that grows
in Namib desert (So. Africa).

eLive up to 2000 years in these extreme conditions!

«Only makes two leaves throughout its life. It takes
water from sea mist




Significance of gymnosperms

« Ecological importance:
* Provide food and habitat for wildlife

« Forests prevent soil erosion
« Reduce greenhouse-effect gasses

« Economic and commercial importance:

« Lumber for wood, paper, etc.
 Resins —wood, furniture, etc.
« Ornamental plants (trees, landscaping)

« Food - pine nuts (pesto, etc.)




ANGIOSPERMS (Vascular
flowering)

« Angiosperm means “covered seed”

 Have flowers

« Have fruits with seeds

« Live everywhere —dominant plants in the world

« 260,000 species (88% of Plant Kingdom)

« Angiosperms are the most successful and advanced plants on earth




Evolution of Angiosperms

« Advancements over gymnospermes:
« Angiosperms have flowers — many use pollinators
» Fruits and seeds — adapted for dispersal

« Double fertilization of the endosperm in the seed

Kingsley R. Stern, Botany Visual Resource Library & 1997 The McGraw-Hill Companies, Inc. All rights reserved.

Exposed
Gymnosperm
Seeds and
Enclosed
Angiosperm




Angiosperm life cycle

Sporophyte
and

GametOphyte/' % /" Anther

Zygote X %

Sporophyte

Fertilization _ Meiosis

R Haploid (N)

R Male .
gametophyte I| Microspore

Egg Female I M asrore

gametophyte

« Flower has male and female sex organs




Flower structure

« Male sex organs: Stamens, composed of anther — organ that produces pollen
(male gametophyte)

« Female sex organs: The carpel

« Ovary is the enlarged basal portion of carpel that contains the ovules (female
gametophyte)

« The stigma is the
receptive portion of

the carpel for pollen
grains to adhere

Flower Structure

Piskil?

Superior Crvary
Hypogynous Flower
Perfect F lower
Monoecius

receptacle




Flower structure

« Non-reproductive parts:

« Sepals (green) are the outermost whorl of
leaf-like bracts

« Petals (usually colored) are the inner whorl of  Pist
leaf-like bracts

« Both can have various shapes and colors

\ perianth
sepal

receptacle

peduncle




Angiosperm life cycle

« Heterosporous: forms two different types of spores (micro- and
megaspores; male and female spores)

« Male — pollen grains contain tube nucleus and generative cell (2 sperm
nuclei)

« Female — female gametophyte contains egg and 2 polar nuclei




pollen grains
(immature

Angiosperm ricoGamaiopy e
lifecycle e e

/', megaspores /-

Flowering plants exhibit
alternation of
generations. The large, oryo Sa)
familiar flowering plant is A i AW
the diploid sporophyte,
while the haploid
gametophyte stages are
microscopic. The unique
feature about the life
cycle of flowering plants .
IS a double fertilization flowering plant
that produces a diploid e
zygote and a triploid
endosperm or nutritive \ }
tissue. .'.‘;" endosperm

§

seedling (2N) ! —

embryc (2N)




Double fertilization

« Pollen grain germinates on stigma forming a pollen tube, which grows
down style to the ovary

« Pollen has 2 haploid sperm nuclei, which travel to the ovary
« One sperm nucleus fertilizes the haploid egg forming the 2n zygote

« Another sperm nucleus unites with the 2 polar nuclei, forming the triploid
(3n) endosperm




Seeds

« Fertilized egg grows into a , Whid‘s%%v&ﬂiw:fgalant embryo

« Endosperm is stored food tissue — for the embryo to grow

« Mature ovule becomes the seed coat and/or fruit

— plumule -' testa (seed coat)

epicotyl

cotyledon
micropyle

hypocotyl

— radicle
dicot seed (bean)




Monocot vs. dicot

« Angiosperms are divided into monocots and dicots

« As the zygote grows into the embryo, the first leaves of the young
sporophyte develop and are called as cotyledons (seed leaves)

« Monocots have one cotyledon (corn, lily, etc).

« Dicots have two cotyledons (bean, oak, etc).




FEATURE MONOCOTS DICOTS
Cotyledons 1 2

L_eaf venation parallel broad
Root system Fibrous Tap
Number of In 3’s In4’s or 5’s
floral parts

Vascular Scattered Arranged in a
bundle position circle
Woody or Herbaceous Either

herbaceous




Monocot vs. dicot

« Number of cotyledons: one vs. two

moneocot
dicot




Monocot vs. dicot

« Leaf venation pattern:
« Monocot is parallel

 Dicot is net pattern




Monocot vs. dicot root

 Monocot: Fibrous root

 Dicot: Tap root




Monocot vs. dicot

« Flower parts:

« Monocot: in groups of three

« Dicot: in groups of four or five




Monocot vs. dicot

« Vascular bundle position:

e Monocot:

scattered

« Dicot: arranged in a circle




Monocot vs. dicot

e Stem type:

LILY STALK

« Monocot: Herbaceous

« Dicot: herbaceous or woody




Summary: Monocot vs. dicot

Monocot Characteristics
Dicot Characteristics

cotyledon MRS 12
petal (tepal) ty -'.(.' tal cotyledon

cotyledon
sepal (tepal)

E.M. Armstrong 2002
©

Seed with one cotyledon. Seed with two cotyledons.

vascular 'f- # bark
bundle '
ring

Leaf with net venation.
Stem with vascular bundles. Leaf with parallel venation.




