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Outline

Evolutionary History of Plants

The Green Algal Ancestor — Plants Adaptations to land
Bryophytes: Colonization of Land
Lycophytes/Pteridophytes: Vascular Tissue
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* Plants are multicellular, photosynthetic
eukaryotes.

* Plants evolution is marked by adaptations
to a land existence.

* A land environment does offer certain
advantages.
— Plentiful light for photosynthesis

— CO, Is present in higher concentrations and
diffuses more readily in air than in water.



 Aland environment does offer certain
advantages but

— Constant threat of desiccation (drying out).

 Protect all phases of reproduction (sperm, eqg,
embryo) from drying out

» Seed plants disperse their embryos within the
seed, which provides the embryo with food within a
protective seed coat.

— Gravity

* The water environment provides
— plentiful water.
— support for the body of the plant.



Plants evolved from freshwater

Green Algae (protist)

Diplomonads

Parabasalids

Blenedx3y

Euglenozoans

Dinoflagellates

Alveolates Apicomplexans
Ciliates

The representative alga, Chara, is a noxious weed in ol

Florida, where it clogs waterways Golden algae

Brown algae
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STREPTOPHYTES: THE GREEN PLANTS

Land plants and

Closely related Seedless Plants Seed Plants

Spermatophytes

Bryophytes Lycop h‘ytes P’te ro phytes

green algae are , _
. - | Mosses Club Whisk Gymno-
placed N Mosses Ferns sperms

Quillworts | Horsetails
Spike Ferns
Mosses

Streptophyta



« Some adaptations of plants to life on land:

— Alternation of generations

— Apical growth

— Protection of the embryo from drying out.

— Waxy cuticle on leaves to prevent drying out.

— Internal ‘skeleton’ (most plants) to oppose
gravity.

— Vascular system (in most plants) to move water
Internally.



The cuticle consists of lipid and hydrocarbon polymers impregnated
with wax, and is synthesized exclusively by the epidermal cells.

a. Stained photomicrograph
of a leaf cross section

Plant leaves have a
Cuticle and stomata

400 x
b. Falsely coloured scanning
Electron micrograph of leaf
surface

Apical meristem

Root cap

Addition of new cells in a root occurs at the
apical meristem. Subsequent enlargement of
these cells causes the organ to grow and
elongate. The root cap protects the fragile
apical meristem as the root tip is pushed
through the soil by cell elongation.
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Evolution of plants marked by four evolutionary
events associated with four major groups of plants

 Nonvascular Plants
- Advent of nourishment of a multicellular embryo
within the body of the female plant

 Seedless vascular plants
- Advent of vascular tissue

e Gymnosperms

* - Produce seeds

 Flowering Plants = Angiosperms
- Attract pollinators with flowers that give rise to
fruits



Four Major Groups of Plants

female moss head eqC fern leaf vascular tissue

a. In nonvascular plants (e.g., mosses), multicellular embryos are protected b. In seedless vascular plants (e.q., farns), vascular tissue conducts water
and nourished within the structures that produce an eqq. and organic nutrients within its roots, stems, and leaves.

seed cone cherry blossoms cherry

c. In gymnosperms (e.q., conifers), seeds produced in seed cones disperse d. In angiosperms, flowers produce seeds protected by fruits, which aid in
offspring away from the parent plant. the dispersal of offsprin




Plants
pd N

e N
Based on the presence or absence of vascular tissue plants are divided into

vascular and non vascular plants. Liverworts and Mosses are examples of none
vascular plants.

r'd 4

Vascular - Non-vascular (bryophytes)

/ N
Based on the presence and absence of seeds vascular plants are classified into

plants with seed and plants without seed. Ferns are examples of plants without
seed.

/ ~

Seedless With seed

N\

Based on the presence and absence of flowers, plants with seed are classified
into flowering and non-flowering plants. Conifers, Gingoes are examples of

non-flowering plants.

\

|

Flowering (Angiosperms) Non-flowering (Gymnosperms)

I S
Based on number of cotyledons and flower parts, flowering plants are classified

into Monocots and Eudicots

onocots: One cotyledone, flower parts| [Eudicotes: Two cotyledon, flower
in 3 or multiple of 3, usually herbaceous,| parts in 4 or 5 or multiples of 4 or 5,
sually parallel ventilation... oody or herbaceous....
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Check Point!

1. Trace the evolutionary history of land
plants using the phylogenetic tree
provided on the first slides

2. What traits do charophytes have that
are shared by land plants?

3. List the characteristics that allowed
plants to successfully colonize land.

4. The part of biology that studies plants
Is called




* Plant life cycle(s) include alternation of
generations cycle only.

— Sporophyte produces spores by the process of
meiosis and represents diploid generation.

— Gametophyte produce gametes and represents
haploid generation.



Alternation of Generations

sporophyte
(2n)

Mitosis

sporangium (2n)

zygote (2n)
_ diploid (2n) ,
FERTILIZATION MEIOSIS




Alternation of Generations

FERTILIZATION MEIOSIS

haploid (n) 47
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gametes (n)

Mitosis

Mitosis

gameto‘phyte
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zygote (2n) o sporangium (2n)
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Reduction In the Size of the Gametophyte

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display
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Clarifying ...

1. What is meant when it is said that a
plant alternates generations?

2. Distinguish between a sporophyte and a
gametophyte

3. What does ‘dominant generation’
mean?



* Bryophytes are represented today by three phyla of small
herbaceous (nonwoody) plants:

— Liverworts, phylum Hepatophyta
— Hornworts, phylum Anthocerophyta
— Mosses, phylum Bryophyta

N 3







= Bryophytes - lack specialized means of transport
for water and nutrients.

Gametophyte is the dominant generation

No true roots, stems, and leaves. Rhizoids anchor
the plants

Heterosporous
Eggs made in the archegonium

sperm-

Flagellated sperm in o o Droducing
antheridium ' | |
=>» Sperm needs to swim to \.. (\ P A

egg in fllm Of Water tO ' single cell / v sperm jse;g:i(laet gfea J

make zygote

a. sperm production in algae b. sperm production in bryophytes



 Liverworts have either flattened thallus (body) or
leafy appearance with no true root, no stem.

« Asexually reproduce by gemmae (group of cells
that detach from the thallus and can start a new
plant)

male gametophyte female gametophyte
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Thallus with gemmae cups b. Male gametophytes bear ¢. Female gametophytes bear
antheridia archegonia



 Mosses usually have a leafy shoot.
— Can reproduce asexually by fragmentation.

— Mosses prefer dump, moist and shaded
location, but could survive in deserts too

Sporophytes
Gametophytes




Moss
(Polytrichum)

Life
Cycle

3. The zygote:
The zygote and
developing
sporophyte are
retained within
1he archegonium

2. Fertilization:
Flagellated sperm
produced in
antheridia swim in
external water 10
archegoenia, each

1. The mature
gametophytes:
In mosses, the leafy
gametophyte shoots
bear either antheridia
or archegonia, where
gametes are
produced by mitesis

4. The sporophyte:

The mature sporophyte has a foot buried In female
gametophyle tissue, a stalk, and an upper capsule (the
sporanglum}, where melosis occurs and spores are preduced

diploid (2n)
haplold (n)

5.The spore:

When the calyptra
ard lid (cperculum) of
a capsule fall off, the
sporas are malture.
One or two rings of
teeth project inward
from the margin ol
the capsule. The
leath close the
opening, except when
the weather is dry.

. Spore dispersal:

Spores are released
when they are most
likely to be dispersed
by air currents.

7.The immature

gametophyte:

A spore germinates
info a male or female
protonema, the first
stage of tha male
and the lfemale

gametophytes




Known as Tracheophytes, they dominate the natural
landscape

Xylem Phloem
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 Phloem conducts sucrose and
other organic compounds
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Vascular
Tissue

- Xylem conducts water
and dissolved minerals up
from roots

- Phloem conducts
sucrose and other organic
compounds throughout
the plant




Lycophytes and Pterophytes

They have true leaves and
rOOtS ’ 1 O strobiliﬁ}i

leaves

Sporophyte is dominant ol e

Homosporous (spores are
about same size)

Sperm cells are flagellated

Includes:

— Club Mosses (a)
— Whisk Ferns (b)
— Horsetalls (c)

— Ferns (d)




7.The fronds:
The sperophyte
dewvelops a root-
bearing rhizome
from which the
aerial fronds
projecl.

6. The zygote:
The resulting
sporaphwie zygote
begins its
developmeant inside
an archagonium
As the distinctive
first leal appears
above the
prothallus, and
as the rools
develop below It
the sporophyle
becomes visible.

~|_FERTILIZATION |

. Fertilization:
Fertilization takes
place when
moistura is
present, because
the flagellated
sparm must swim
in a film of water
from tha
antheridia to the
egqg within
tha archagonium.
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1.The sporophyte:
The sporophyte is
dominantin ferns
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diploid (2n)

Sporanglum

Antheridium

haploid (n)

prothallus
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2.The sporangia:
In this fern, the
sporangla are
located within sori
(sing., sorus), on
the underside of
the laailets,

4

g 3.The spores:

°Q ° Within a
sporangium
melesis cccurs
and spores are
produced. Whan a
sporangium opens,
the spores ara
released.

4.The gametophyte:
A spore germinates inlo a
prothalius {the gametophyle),
which typically baars archegonia at
the notch and antheridia at the tip
between the rhizoids




The Uses of Ferns

Edible ferns are used as a food source
Can be used as fuel
Harbor nitrogen-fixing cyanobacteria

Azolla Is grown In rice paddies, where it
fertilizes rice plants.

Ferns and their allies are used as
medicines in China.

Extracts from ferns have also been used
to kill insects

Used as decoration



Don’t turn green...!

. List the traits that classify a plant as a
oryophytes & explain various methods of
oryophyte reproduction

. Give an overview of the life cycle of mosses

. List the unique structural adaptations found in
_ycophytes & Pterophytes

. How does xylem contribute to an upright body
. Why are fern still dependent on external water?

. Explain archegonium & antheridium,
homosporous & heterosporous
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