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Lecture (8)
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Plant Characteristics
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e Autotrophic (produce their own food by
photosynthesis)

* Non-motile

 Multicellular

* Eukaryotic organisms

* Cell walls are composed of cellulose. ';1 Ll
* Can reproduce sexually and asexually. 2 .ﬂ“ —
* An alternation of generations occurs / \
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Alternation of Generations

* The life cycle of any land plant has two distinct phases
(Gametophyte and Sporophyte).

 The amount of time spent in each phase varies
depending on the plant group.

* The first phase is called the gametophyte generation
(phyte=plant, gameto=gamete).

 Gametophyte is a plant (multicellular, not just a single
cell) that has a single set of chromosomes (haploid),
which produces gametes via mitosis (egg and sperm
cells), which are also haploid.
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Alternation of Generations

2n Sporophyte
* The second phase is called the sporophyte generation | ”‘ik €
(phyte=plant, sporo=spore). . <
 Sporophytea is a plant (multicellular, not just a single L 3"‘*”“*”'2 ‘,}@M
cell) that has two sets of chromosomes (diploid), which | a0 & = e
is the result of the fusion of two gametes (sperm and
egg), which produces haploid spores via meiosis. Z e "
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Highlights of Plant Evolution

€ Origin of land plants (about 475 mya)
@ Origin of vascular plants (about 420 mya) What were the major developments

‘ i i ?
@ Origin of extant seed plants (about 305 mya) : : in the evolution of plants?
T T leerwons o f -

Plants originated from green algae about 470 million years ago.
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: Reproductive structures
: A Photosynthetic branches
Lycophytes (club mosses,
spike mossgs, qujllworts)
4:‘3“ ‘—'L.'.)‘.)“ Structures that anchor
the plant to the soil

Pterophytes (ferns,
horsetails, wt‘uﬁlf ferns)

)

Over time, early plants gave rise to a rich diversity of plants.

’
Gymnosperms 1{n W“
ngiosperms *
T T T Y T 1 F T i 4 (
500 450 400 350 300 50 0 "’\ Nonvascular plants Seedless vascular plants Seed plants
Millions of years ago (mya) (such as mosses) (such as ferns} {cone-bearing plants and

flowering plants)
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Plant diversity

Land plants can be informally grouped based on the presence or absence of vascular tissue.

Bryophytes

Sporophyte
(2n) x ’
Feature Vascular Plants Non-vascular Plants ] [ A

\Vascular system[They have a well-developed  [They lack a specialised vascular &?mewphy‘e X
vascular system system
Differentiation [They possess true roots, stem [They lack true roots, stems and
f body and leaves leaves

Ploidy of main [The main plant body is the The main plant body is the haploid
body diploid sporophyte igametophyte

\Vascular tissues They contain complex vascular [They lack xylem and phloem
tissues, i.E. Xylem and phloem
[Size They may grow very tall They are small in size

Fertilisation They may or may not require [They require water for fertilisation
water for fertilisation

Pteridophytes Gymnosperm Angiosperm

Sporophyte Microscopic female
(2n) gametophytes (n) inside
ovulate cone

Microscopic
female
gametophytes
(n) inside
these parts

of flm wers

Mi croscop ic -~ é’

A / g melmhyt s
Micrascopic make nside

gametcphytes (n} mese parts

. - of flowers ’ \
Examples Pteridophytes, gymnosperms |Bryophytes Comconmye | oo 20— Spocptie 2]
n) .\ : .

and angiosperms -

inside pollen
cone
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Seeds and Mature seed structure

* Seed is a small embryonic plant in the dormancy state, that produce

of sexual reproduction in flowering plants.

e Mature seed structure:

1. Seed coat (testa)
2. Embryo

3. Cotyledons
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Seed coat

Endosperm

Cotyledon
(seed leaf)

Leaves

Scuentlflc name : Zea mays

SEEDS

DICOT

Scientific name : Phaseolus lunatus N ‘
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The Plant Structure

Three basic organs evolved: roots, stems, and leaves.
They are organized into a root system and a shoot system:
Roots rely on sugar produced by photosynthesis in the
Shoot system.

Shoots rely on water and minerals absorbed by the Root

system.
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Flowering
Plant
Morphology

Reproductive shoot (flower)
Apical bud

Node
Internode

Apical
bud

Vegetative =,
shoot

Leaf Blade

ea Petiole
Axillary
bud

Stem

ol

Taproo
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The Root

 Root: an underground portion of Plant.

 Types of Root:
* one main vertical root (Tap root) consists of lateral roots and
root hairs.

e Adventitious roots arise from stems or leaves
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Functions of the root system

1.

2.

Responsible for anchoring and support the plant in the soil.
Roots absorb water and dissolved nutrients or solutes
(nitrogen, phosphorous, magnesium, boron, etc.) needed for
normal growth, development, photosynthesis, and
reproduction.

In some plants, roots have become adapted for specialized

functions ex: storage..
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Zones of the Root - External Anatomy

a2t p— Root Hairs

‘.i ) 7,4." X
2 S W0\ |Area of Cell
(AR R s T 2 | Differentiation
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Area of
Cell Elongation

1. Meristematic zone
* Root cap

* Region of cell division

2. Elongation zone iz S
ki EtE e Cell Division

3. Maturation (or differentiation) zone el e
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Many
plants
have

modified
roots

<« Prop roots

< “Strangling”
aerial roots

ots
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A Pneumatophores
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The Stem

* Stem: aboveground portion of shoot, bearing leaves.
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e Divided into: Woody Twig

* Nodes (where leaves attach)

* Internodes (where no leaves attached) - Blade
~—internode

Terminal ’(

bud scale Petiole tipules

scars
Winter Summer
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Functions of the Stem

1
2
3.
4
5

. Support of leaves, flowers, fruits

. Conduction of water, minerals, sugars, etc.
Photosynthesis

. Storage

. Defence
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Many Plants
have Modified
Stems

¥ Rhizomes

< Tubers
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The leaf and Leaf Functions

The leaf is the most important vegetative organ of the plant.

It is generally green flat body, have phototropism.

Leaf Functions:
* Photosynthesis

 Gaseous Exchange

* Transpiration, Absorption and Reproduction...etc

21



Simple

VS.
Compound
Leaves

(a) Simple leaf

Petiole
Axillary bud
Leaflet
(b) Compound
leaf

"I Petiole
- Axillary bud

(c) Doubly \ WSRN.E
Icor?pound I eaflet

ea 2 Petiole
Axillary bud
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Some plant
species have
evolved
modified

leaves that
serve various
functions

Tendrils
cling

4 Spines ‘prickly” Photosynthesis is
carried out mainly by the fleshy stems

< Storage Leaves succulent
plant leaves store water

» Reproductive leaves
Little plantlets fall off
and take root in the soil

Bracts

Look like pelals

Alttract pollinators
23
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Flower Structure and Function

Flowers are the reproductive shoots of the angiosperm
sporophyte.

Flowers consist of four floral organs: sepals, petals, stamens,
and carpels.

A stamen consists of a filament topped by an anther with
pollen sacs that produce pollen.

A carpel / pistil has a long style with a stigma on which pollen
may land.

At the base of the style is an ovary containing one or more
ovules.
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Flower Structure

Stamen Anther

Filament

Receptacle
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Fruit Structure and Function

* A fruit develops from the ovary.
* |t protects the enclosed seeds and aids in
seed dispersal by wind or animals.
A fruit may be classified as:
e dry, if the ovary dries out at maturity
* fleshy, if the ovary becomes thick, soft,

and sweet at maturity.

Petal 1JM3  Style

Stamen

Sepal— | 0
«f/ vary
Ovule { (in receptacle)

Apple flower

Remains of
stamens and styles

Sepals

/V\

\ )
\“‘\ ‘ '//'
Seed™ %‘/\/\
Receptacle

Apple fruit
(d) Accessory fruit
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Section 3

Plant Function (Photosynthesis)



Overview: The Process That Feeds the Biosphere

* Plants need food to respire, grow and reproduce. Unlike animals,
plants are able to make their own food by the process of
photosynthesis.

* Almost all plants are photoautotrophs, using the energy of
sunlight to make organic molecules from H20 and CO?2

* Photosynthesis occurs in plants, algae, certain other protists, and
some prokaryotes.

* These organisms feed not only themselves but also most of the
living world.



Photosynthesis
occurs in plants,
algae, certain other
protists, and some
prokaryotes

| '!i \\

(c¢) Unicellular protist ,,(f’)c angpﬁctena
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Chloroplasts: The Sites of Photosynthesis in Plants

Chloroplasts are small organelles inside the cells of plants and algae.
They absorb light to make sugar in a process called photosynthesis.
The sugar can be stored in the form of starch.
Chloroplasts contain the chlorophyll, which absorbs sunlight for
photosynthesis.

The chlorophyll is in the membranes of thylakoids (connected sacs in
the chloroplast); thylakoids may be stacked in columns called grana.
Chloroplasts also contain stroma, a dense fluid

Photosynthesis can be summarized as the following equation:

Chloroplast
6 CO, + 12 H,O + Light energy - C,H,,0, +6 O, + 6 H,0 o~

Stroma
lamella
30




Photosynthetic Pigments(Light Receptors)

* Visible light consists of wavelengths .
(including those that drive photosynthesis) et retcted
that produce colors we can see.

Chloroplast

* Pigments are substances that absorb visible
light.

* Different pigments absorb different
wavelengths.

Absorbed :
light

Transmitted "“-,‘,‘
light

31
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Photosynthetic Pigments(Light Receptors)

* Chlorophyll a is the most abundant and important photosynthetic
pigment. It is the primary pigment for Photosynthesis.

 The other photosynthetic pigments are called accessory pigments,
such as; Chlorophyll b and Carotenoid (Carotene & Xanthophyll)

* They enables the plant to absorb sunlight of greater range of
wavelength.

* They protect chlorophyll a from destruction by absorbing excessive
sunlight

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings
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Photosynthetic
Pigments

25¢m )

_~Solvent front

— Carotene pigment

— Xanthophyll pigment

Chlorophyll a

Dem

Chlorophyll b

: — Leaf stain
lem ™, ;

Photosynthetic Pigments
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