PLANT ANATOMY

PLANT ORGANS



Root Structure



Plant organ: Root

In the Zone of maturation

The cells complete maturation,
and become fully functional

In the Zone of elongation, the
root cells elongate, pushes
root tip further into soil

Zone of cell divisionis a
actively dividing region,
produces root cap cells

The root tip is covered by a root
cap, which protects the delicate
apical meristem as the root
pushes through soil during
primary growth
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Structure of the Root:

Root cap covers the apical meristem (growth
tissue) at the tip of the root & produces a
slimy substance so roots can more easily grow

through the ground

Apical meristem replaces cells of the root cap

as they are damaged

Epidermis covers the outside of the root & has
extensions called root hairs that absorb water
& minerals and increase the surface area of

the root
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Structure of the Root:
The outermost cell is called as

epidermis s_a
The tissues in the central region
(core of the root) is called the
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surrounds the vascular cylinder
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Plant organ: Root
Dicot and Monocot Root
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Stem Structure



* The tip of each stem usually has a
= Terminal Bud enclosed by specialized
+*>= leaves called Bud Scales ac il cail s

* Adapted to support leaves

e Transport water and minerals from root
to leaves

* Transport sugars from leaves to roots
aill LY sl
* Stems grow from the tip or apical
meristem
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* Internode is space between nodes on a
stem
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* Leaves are attached to stems at nodes
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Stem Structure
Dicot and Monocot

_ Epildermal
hair

® ) - Hypodermis

Vascular Tissue is
arranged in bundles with
xylem toward the inside &
phloem toward the outside

rays
Vascular bundles are 2 i
scattered throughout "
monocot stems
Epidermis

Vascular bundles are

arranged in rings in dicot

stems
Ground
- - - 13 I [I_ k -
JAIA oladly uddd) (1689 p3ad) (A Aile o) A i K S5
I sad elallly
sladl aan b i 4RI ufd Gl Gl b duile ol a5l
luad)
" (b}

Clila A G 50 cpRlal) cd il law B Al gl) o 5all

Epidermis

Parenchyma

Endodermis
[~ Pericycle

_ WVascular
bundle

., Medullary

~ Epldermis :‘-ULC)M ?J;M

Collenchyma VaSCU|ar
-Parenchyma

Endodermis bund|eS

e Pericyele

dicot

Wedge shaped.

"‘I c . .
BEH 7 —Metasylem | Arranged in a ring.

JSA) i
dala JS5 e de jgag
s~ Epldermlis
&
— Hypodermis
monocot

Oval in shape.

- Vascular
- K)I:-uur.l]'::i

Numerous and scattered.

"‘."-_ ___ Phloem

Xylem Jsall 473-51"‘45”
— Cironand 'c‘)ﬁm 9 PRTRIS
lissie ) i



MULTICELLULAR HAIR

CUTICLE

EPIDERMIS

HYPODERMIS

CORTEX

PERICYCLE

PHLOEM

PITH

MEDULLARY RAY

P .v- s \ ' f ? o
* A
¥ . ........ ...o,..ﬂ..-. t'/
ase s \'\Wes'y
M A LN ..'
'

. e ..'ol. ‘..

SHSOW T
.'
e lae Gat

CAMBIUM

LR

)

ENDODERMIS

HYPODERMIS

DICOT STEM

e /EPIDEHMIS
e _CUTICLE



N Epidermis ----- , Hypodermis

Ground
lissue

Phloen
M’ll‘m ., a . ’ A
Ground AT d
lissue - ‘
Nee




_".-
P

_ Epidermal
hair

Epidermis

/ _~Hypodermis

Parenchyma

_Vascular
bundle

- Medullary
rays

(a)

Endodermis

-

epidermal hair

collenchyma of the cortex

epidermis

cortex parenchyma)

endodermis

medullary ray
(parenchyma cells in gaps
between voscular bundles|

pith (parenchyma)

xylem

cambium 7 vascvlar bundle

phloem

sclerenchyma of the vosculor bundle



leaf Structure



Leaf Structure

= Leaf anatomy is adapted to carry out :
> photosynthesis

> limit evaporative water loss

(transpiration)

> transport the products of
photosynthesis to the rest of the

plant.
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Leaf Structure

The mesophyll contains air space through which CO, can diffuse to the photosynthesizing cells.

Veins (vascular bundles) supply mesophyll cells with water and minerals, and they transport the products
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Leaf Structure
= The epidermis of the leaf is the outermost cell layer, which is covered by a waxy cuticle.

=  Guard cells allow controlled gas exchange through pores in the leaf (the stomata).
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Stomata:

 Openings called stomata on the
underside of leaves for gas exchange

(CO2 & 02)

* Two guard cells on either side of the

stomata open & close the openings

* When guard cells LOSE water, the
stoma CLOSE, while the stoma OPEN

when guard cells gain water & swell
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Internal structure of Dicot and Monocot leaves

Dicot leaf Monocot leaf

1. Cuticle thick at upper epidermis and
thin at lower epidermis |
Stomata are more on lower surface Equal number of stomata on either side
Mesophyll is differentiated into
palisade parenchyma and spongy
parenchyma

Uniform cuticle on both the surface

w N

Mesophyll is not differentiated into palisade
and spongy parenchyma
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Upper epidermis

mesophyll
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Guard cells
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Plant Secondary Growth
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Plant Secondary Growth

This
year’s <
growth

Last year’s |

growth

Growth
from two
years ago

<

—Terminal bud

xylem

—{ ~Scars left by bud
scales from
previous year

Lateral bud

Primary growth

Secondary Primary / Cork cambium

Secondary growth

il 8 (g il gall

The vascular cambium is a
anex plant tissue located between
the xylem and the phloem in
the stems and roots of

Al cambium vascular plants.

Primary xylem

ok } Periderm

Cortex

Primary —
phloem

Secondary
phloem

Vascular
cambium

These tissues form a vascular bundle. In woody
plants they grow together and diffuse to form a
continuous ring creating annual growth rings.



Plant Secondary Growth: Annual Ring

» Secondary growth increases the diameter of stems and roots.

=  Secondary growth results from the activity of vascular and cork cambia.

= Only eudicots have a vascular cambium and a cork cambium and thus undergo secondary growth.
= Annual rings can be seen by the cross sections of most tree trunks

= Annual rings form due to differential rates of growth in spring (when water is plentiful) and in

summer.
= Wood that is no longer conducting water is known as heartwood.

=  Sapwood is wood that is actively conducting water and minerals in the tree.
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Monocots vs. Dicots

Monocots -
& : _ % ::'{1?‘{_
0 8 | GPLNNY
) ) Floral parts
Veins Vascular bundles Fibrous usually in
One usually usually complexly root multiples
cotyledon parallel arranged system of three
Embryos Leaif Stems Roots Flowers
venation
Dicots &
;W‘P i s S
,,.r-’"; ‘Kﬁ % :
" _ Floral parts
Veins Vascular bundles Taproot usually in
Two usually usually arranged usually multiples of

cotyledons netlike in ring present four or five



Plant Physiology

Plant physiology is a discipline of botany concerned with the
functioning of plants.



There is no circulatory system in plants, but water
and minerals moves from root to leaves, and
nutrients moves from leaves to roots.

Different levels of structural organization are:

e Cell - unit of structure of all living organisms

* Tissue - composed of groups of similar cells

* Organs

composed of groups

functioning together

of tissues

e QOrgan Systems - composed of groups of organs
functioning together

e QOrganism - an individual animal, plant, or single-
celled life form
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Transpiration

the evaporation of water
from plant [eaves

Phytohormones
(Plant Hormones)

+ » Auxin
» Cytokinins
» Gibberellins

Photosynthesis
A

6CO2 + 6H20 <'ZDZ'>
v

1. Photochemcial phase
(Light reaction)

2. Biosynthetic phase
(Calvin cycle)

CeH1206 + 602

Respiration

CeH1206 + 602 ( Vo

1. Glycolysis NG lls
2. Krebs cycle (TCA) cycle

6C0O2 + 6H20 + ATP(Energy)

Types of transport in Cells | (T

PASSIVE TRANSPORT (No energy needed (ATP))
Example: diffusion and osmosis

ACTIVE TRANSPORT (Requires cellular energy (ATP))

Plant-Water Relations

: : : » Hypotonic
Three possible relationships _
depends on the type of solution » Isotonic
and its concentration :
» Hypertonic




Types of transportin Cells

Concentration Concentration

Concentration - the amount of a particular substance in a
contained area compared with the amount of the same

. ....'. o o o o @
substance in another area

PASSIVE TRANSPORT - . S

- 91\, 2 .2 ® & —— High concentration
« The movement of substances through a membrane| ® = = = 0‘[ —
from a region of high to a region of low concentration — :

Plasma
membrane
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* No energy needed (ATP) . - -
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« Example: diffusion and osmosis

ACTIVE TRANSPORT -

« The movement of substances through a membrane
from a region of low concentration to a region of high|
concentration -
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* Requires cellular energy (ATP)
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Processes of transport in the living system

Pty zoalidl
1. Diffusion: the tendency of molecules to move 2. Osmosis: movement of water through a
from an area of higher concentration to an area of membrane from a region of higher to lower
lower concentration concentration
Il

-Solute - substance being dissolved in a liquid (e.g.

\ Solute ( B Sil\
b L)

-Solvent - substance doing the dissolving (e.g.

J 0. 9
9o 020
o Jot’z‘f,} . °J°a , 9 water)
o | 9 %00 .
- 0 5%/l e A gl .
° 9 0? 9 9 2 v 2 °) 9, Y% -Permeability - the extent to which a membrane

0 0 o‘o o oo 9 0 20 . will allow particular sized molecules to pass

Solvent’ 0 9 T (s Adlas) Sl apd oL

SHies o ¢ o? * 5 °,°J °3 -Semi-permeable membrane (selectively
Le® o ’ 9 ° 00 0 0900 -5 permeable)-allows some molecules to pass but not
e — S — N — others

> The goal of both diffusion and osmosis is to reach EQUILIBRIUM within the cell.
LAY 2l o) 3 5 o))l ) J sl sa el y SLEEY) (e IS (e Caagl)
> EQUILIBRIUM is a condition in which the movement in one direction is equal to the movement in another
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Active Transport

the movement of a substance against the concentration

gradient. (uphill)

Active transport requires cell to USE ENERGY

Sodium pump - transports three sodium ions out of the

cell and two potassium ions into the cell
Both are against the concentration gradient

The energy needed to perform this activity is supplied by
ATP (adenosine tri-phosphate)

ATP is a unit of energy made by the cell

Solute

> 1S
v

2

0008 808

Transport

protein

Low

.
v

High
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Whether passive or active transport is needed depends on the CONCENTRATION GRADIENT

The concentration gradient is the difference in the concentration of a substance in two

different spaces

Concentration - the amount of a particular substance in a contained area compared with

the amount of the same substance in another area

Types of transportin Cells |{ EEEEEE——————————

PASSIVE TRANSPORT (No energy needed (ATP))
Example: diffusion and osmosis

ACTIVE TRANSPORT (Requires cellular energy (ATP))

Plant-Water Relations

Three possible relationships
depends on the type of solu
and its concentration

» Hypotonic

tion » Isotonic

» Hypertonic
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Plant-Water Relations

SOLUTION: A liquid mixture in which the minor component
(the solute) is uniformly distributed within the major
component (the solvent).
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TRANSPIRATION N W@ fonlelutae

It is mainly the evaporation
of water from plant leaves

Transpiration is the process
by which water is carried
through plants from roots
to small pores on the

underside of leaves, where

water travels

it changes to vapor and is through plant

released to the

Corlex
Endodermis Epiblema
_ Phioem |7 [ v
Soil porficles
R Waler
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atmosphere.

by roots



Why is water important to (plant) cells?

Water constitutes about 70% by weight of annual
plants

Water has multiple roles in plant cells
. Thermal property: a liquid!

*High heat potential: can absorb energy changes without large
temperature changes (slows heating and cooling)

. “Universal” solvent required for mineral uptake and transport

. Itis a requirement for biochemical reactions to proceed
*Most enzymes are water soluble



Photosynthesis

* Green plants takes carbon dioxide (CO,) from
the air, and water (H,0) from the soil. The
plants combine the CO, with the H,0 to make 6CO2 + 6H20 qvéi
the sugar (Glucose (C;H,,0;) PRA

Photosynthesis

1. Photochemcial phase

* Photosynthesis is the conversion of light energy (Light reaction)
to chemical energy by chlorophyll in chloroplasts ‘ 2. Biosynthetic phase

(Calvin cycle)

e Overall Net equation for photosynthesis:

— 6 Water + 6 Carbon dioxide gives glucose + 6 oxygen CeH1206 + 602
(when catalyzed by chlorophyll in the presence of
sunlight)

6CO, + 6H,0 = C,H,,0, + 60,



* Photosynthesis completes in two phase-

-Photochemcial phase (Light reaction)
-Biosynthetic phase (Calvin cycle)

* In the Photochemical phase (light reaction), the
water molecular breakdown into Hydrogen and
Oxygen.

* The released Hydrogen molecules helps in the
conversion Adenosine diphosphate (ADP) into
Adenosine triphosphate (ATP),

* The released Hydrogen molecules also help in the
conversion of Nicotinamide adenine dinucleotide
phosphate (NADPH) into reduced Nicotinamide

adenine dinucleotide phosphate (NADP*) Chloroplast
)4 Glucose
* ATP and Nicotinamide adenine dinucleotide ° H Eﬂo N
phosphate (NADP*) VRN
* used in Biosynthetic phase called as Calvin cycle in H(lj\E:)H—E:/I-[I
OH

which CO, molecules convert into Glucose. H



Types of photosynthesis
 C3

— The majority of plants In the case of C3 photosynthesis, the first organic product of carbon
fixation is a three-carbon compound, 3-phosphoglycerate, which is the reason these plants
are termed the C3 plants.

e C4
— CO, temporarily stored as 4-C organic acids resulting in more efficient C exchange rate
— Advantage in high light, high temperature, low CO,
— Many grasses and crops (e.g., corn, sorghum, millet, sugar cane)

 CAM

— Stomata open during night
— Advantage in arid climates

— Many succulents (e.g., cacti, euphorbs, bromeliades, agaves) s
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RESPIRATION

* The breakdown of food materials within the cell to release energy in the form of ATP
(Adenosine Tri Phosphate).

+ C4H,,0; + 60,=6CO, + 6H,0 + ATP (Energy)

Respiration

* Itinvolves Cytoplasm and Mitochondria

[ 1 Glycolysis
2. Krebs cycle (TCA) cycle

6CO2 + 6H20 + ATP(Energy)




GchonS|s

Glucose enters into cytoplasm.
* Glucose passed thru series of enzymatic

Cell membrane

reaction in which glucose convertedinto __——

pyruvic acid.
* The process is called as Glycolysis.
e Glycolysis occurs in cytoplasm

The citric acid cycle — also
known as Tricarboxylic

acid (TCA) cycle or Krebs cycle:
In this cycle, in presence of oxygen, pyruvic
acid resulted from the process of glycolysis
enters into mitochondria, and passed thru a
cyclic enzymatic reaction, and finally gives

ATP.

_—

Cytoplasm

AP ¢

)

CO, HO

ATP <,

NAD" ——Ple,,
Glycolys:sC ’%
NADH 3
T NADH _
) Pyruvate i NAD"

e O\
\\ ' Fermentation |

Lacy

In absence -
of oxygen

ATP is used in the cell as a energy for various reactions.

The ATP produced in the Mitochondria; hence, the
mitochondria is called as power house of the cell



PLANT GROWTH HORMONES

Plant hormones (also known as phytohormones) are chemicals that regulate plant growth

Hormone Where Produced or Found in Plant Major Functions
Auxin (1AA) Embryo of seed, meristems of apical buds, Stimulates stem elongation (low concentration only),
young leaves root growth, cell differentiation, and branching; regulates

development of fruit; enhances apical dominance; func-
tions in phototropism and gravitropism; promotes xylem
differentiation: retards leaf abscission

Cytokinins Synthesized in roots and transported to other Alfect root growth and differentiation; stimulate cell
organs division and growth; stimulate germination; delay
SENESCENCE
Gibberellins Meristems of apical buds and roots, young Promote seed and bud f{aemﬂnatimL stern elongation, and
leaves, embryo leal growth; stimulate flowering and development of fruit;

affect root growth and differentiation




Classification of Organisms



Taxonomy / Systematics

The branch of biology that deals with classification and nomenclature.

Nomenclature deals with the application of a correct name to a plant
or a taxonomic group.

Kingdom: Plantae

Class: Angiosperms
Order: Arecales
Family: Arecaceae
Genus: Phoenix

Species: P, dactylifera




Taxonomic Hierarchy

Species: Domain
« Organisms sharing a set of biological traits and reproducing only their ‘ L
exact kind. Kingdom
(Cariatll 3 Al sas ) sa g i) Lgin La 2 ol 300 e 550800 Ll g &) gl il (g de sama 8 & i Aal) LSH (ha de gena -
- Species is the fundamental unit in taxonomy f Phylum
NE
Genus: Closely related species Class
Family : Closely related =
amily : Closely related genera
y y g Order
- NP
Order : Closely related families
Family
Class : Closely related order =
Genus
Phylum : Related classes L

[ Species ]
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- Prokaryotic

Cell Type

Cell Number

—p Eukaryotic

» Unicellular

—p MUlticellular

Oxygen requirement

— Autotrophy

fix carbon from
inorganic sources (CO2)

Nutrition

—p Heterotopy

uses organic carbon
for growth

—p Simple

—p Specialized

Obligate aerobes (require 02)
Obligate anaerobes (killed by 02)
Facultative anaerobes (can survive with or without 02).

—<

—

dnhadll 413

) sl i

» Chemosynthesis . 7.
sl

» Photosynthesis 7

S—_—

e

Ingestion
Absorption

Decomposition

Domain
,—¢ .
All these
criteria and
more P
provide Class
-d I- ¢
idelin
guldaetines Order
for r
classification ~ Family

of organisms.




Classification of Organisms

Living Orgamsms

| Taxonomic
j ‘ | e Kingdoms . The most basic
of Life category of organisms
! is called a Aingdom.

|
Archaebacteria Fubacteria

f‘;il'l'l|3l.|-: |1j|:|[LI:ufc||ﬂ Multicellular ¢ MOSt SCientiStS diVide
| organisms into five
‘ major kingdoms.

Kingdom
PROTISTA

Autotrophic Heterotrophic
{ Photosynthetic) I
Kingdom I I )
PLANTAE Absorptive [ngestive ) LSl bV oands
nutrition nutrition
Kingdom Kingdom

FUMNG ANIMALIA



Biological Kingdoms
Five kingdom system:

Six kingdom system:

Three domain system:

Eight kingdom system:
e [ g | ches | owoma | e | pese sl s




1.Unicellular
2.Prokaryotes
3.Both

autotrophic
and

heterotrophic.

4 .Reproduce by
binary fission

5.Most of the
bacteria
causing disease

in human.

1.Unicellular

2.Prokaryotes with
distinctive cell
membranes.

3.Mostly
heterotrophic, but
some are autotrophic
producing food by
chemosynthesis.

4 .Many live in harsh
environments such as
Sulfurous Hot Springs,
very salty lakes, and in
anaerobic
environments, such as
the intestines of

mammals.

1.Unicellular and a few 1.Multicellular and

simple multicellular that specialized for
is not specialized to different functions.
perform specific 2 .Eukaryotic and carry

functions. out photosynthesis.

2.Eukaryotes that are NOT  3-Plant cells have cell

Plants, Animal, or Fungi. walls, that contain the

3.Protista include: polysaccharide

subkingdom cellulose.

1.Phytotrophs (plant-like
protists)
(photosynthetic).

2.Heterotrophs, Protozoa
(animal-like protists)
(ingestion).

3.Decomposers and
parasites, (fungus-like

protists)(Absorption)

1.Mostly multicellular.
2.Eukaryotes.

3.The cell wall of fungi
are made up of

chemical chitin.

4 .Heterotrophic and
obtain their nutrients
by releasing digestive
enzymes into a food

source.

5.act either as
decomposers or as

parasites in nature.

1.Multicellular.
2 .Eukaryotic
3.Heterotrophic.

4.Animal cells have NO
CELL WALLS.

5.Most animals can
move from place to
place.

6.Fish, Birds, Reptiles,
Amphibians, and
mammals-including
humans belong to the

Kingdom Animalia.

7 .This Kingdom also
includes sponges,
jellyfish, worms, sea

stars, and insects.



Archaebacteria

Cell type

Number of cells

Nutrition

autotrophy and

prokaryotic unicellular
heterotrophy
Eubacteria prokaryotic unicellular autotrophy and
heterotrophy
Protista eukaryotic unicellular and autotrophy and
multicellular heterotrophy
Fungi eukaryotic unicellular and  heterotrophy
multicellular
Plantae eukaryotic multicellular autotrophy
and (rarely)
heterotrophy
Animalia eukaryotic multicellular heterotrophy



Eubacteria Archaebacteria Protista

Protozoa:

Ingestive
animal-like

AccV' Spot Magn  Det WD Exp b——— 1 5um
J00kv 30 6836x SE 84 3

Escherichia coli

protists

ERERALRLLALRER

Protozoa

Ao/ Spot Magn . Det- WD _,,., 500 nm
[60)0%V 1.0 50000x SE B.3m

Staphylococcus Halobacteria sp




Six kingdom system:

B s | protsta | plntae | MGG Anmaia

Eight kingdom system:

» Algae is a collective term for many organisms, so it is classified into different kingdoms.
» Algae belongs to four different kingdoms, including
|. Kingdom Bacteria
Il. Kingdom Plantae
lll. Kingdom Protista
IV.Kingdom Chromista.
» The classification of algae depends on its feature; however, the majority of algae are plants, so they

are in the kingdom plantae.



Survey of Microorganisms

Microorganism is a microscopic organism; any organism too small to be viewed by the

unaided eye.

1. Viruses

2. Bacteria

3. Cyanobacteria
4. Algae

5. Fungi

6. protozoa



VIRUSES B,

. Capsid (head) \
— Obligated intracellular parasite. |y Jais U L) dilis

— host specific: ¢S e Jilatid Jilail) 8 daradic ) gina gald Jile Ll Lpians
LSl il g b s ) Jilall g il s | Al 50 sazae 5l AN 052
e bacteriophage Al il s b s Al gn il gy 5 (218 5,55

e animal virus

e plant virus

— according to its genetic material i3, ald g, o
) DNA (58
e DNA virus RNA (3 Sheath
e RNA virus
Shape: '
— ape: ola IS 13 Lpary 5 o s sl ddnia A Al JISEY) alane
Most common shape is icosahedral , some are helical shape Y Taniper
— Structure: o]

Sl (355l (e 31530 Led Al gaad) il g padl) (mmy | asslS ol A0 ) 5 0l 5e g 0 BBl
Protein capsid and genetic material some animal virus have envelope with glycoprotein spikes

— Life cycle: lytic infection lysogenic infection ) o Rk, Al shalls,
(e A &) 5 a8 9 JS A0 gaad) il g 5l yiamy o yi g
— Some animal viruses are closely associated with certain cancers ol

(a) A T-even bacteriophage



BACTERIA

0 Bacterial are prokaryotes.

O Three are different shapes of bacteria:

Spirilum 1,

» Cocci (spherical, ovoid, or generally round
shape)

> Bacilli (arod-shaped bacterium)

> Spiral (Bacteria of spiral / helical shape)

/.

Filamentous
e

Ligola s Gluanll ¢ 3y Sl &l 1 JIKET 250 L

Budding and appendaged bacteria



Algae

. Ads sall Clladall
Euglenoids (5wl Ui ), Bl Jpons e
eg. Euglena HX%AUL.' - Agiaall Sl Sl 5 ) say — AR A gl ) 3A5

food storage - lipoid polysaccharide — paramylum

Green algae

eg. Spirogyra and Chlamydomonas  «/ =l skl

b sa s Ul i e

food storage — starch LEl 5. oy - i3l o) gall (33 583
Ll i) Cllaal)

Golden Brown algae e siball Jall Jhaws e
(c.JAa_\A u\)S.m) CrsS ol g Cagr y — Alaall o gall (o 3a8
eg. Diatoms

O Aty Laa () )5S 48 (5 a3
food storage — oil and leucosin (a polysaccharide)

have fucoxanthin, a brownish pigment

Al Qlladal)
Lalad 2 jad) olaal) Callada

Brown Algae o fion - LA o el 55
Mainly marine water algae J sl 5 Baamie ol S
food storage — laminarin, a polysaccharide and
mannitol, a sugar alcohol

Euglena
PQI“C]Q yespol

Nucleus
contractile \ u
vacuole y.»
(ful) \J?_M ) *‘ o% ,
/ e ('\ ’6'4 ,"'.

Mitochondrion  Chloroplast

AT iy "

Diatoms

Brown Algae



Fungi

» The fungi are not true plants because

they do not contain chlorophyll.

» Fungi are a kingdom of mostly microscopic
organisms that are closely related to

animals.

» Fungi are almost always invisible to the
naked eye. At certain times, some fungi
will produce large ‘fruiting bodies’ called
mushrooms that produce huge numbers

of spores for reproduction.

» The cell walls of fungi are made from a

compound called ‘chitin’.

Saccharomyces sp.




» The Fungi live as either single-celled organisms

or multicellular organisms.
» Multicellular fungi:

1. Most of the body of a fungi is made from a
N .

- =
network of long, thin filaments called ‘hyphae’.

A.Some hyphae have incomplete cross walls

32 s
or septa, and are called septate.

B.Hyphae without septa are called

coenocytic. ¢ sla mex

2.When the hyphae creates a complex network

of filaments it is called a ‘mycelium’. s ,ké J 3¢

3. Because the hyphae of fungi are so thin, they
have an incredibly high surface area to volume
ratio. The large surface area makes fungi
extremely well-adapted to absorbing nutrients

from soil and other substrates.

Septate hypha Coenocytic hypha

Septate

Coenocytic
hyphae

unicellular (coenocytic)



» Single-celled fungi are referred to as yeasts. The vast majority of fungi are multicellular.

» They include spore producing organisms such as mushrooms, yeasts and molds.

Saccharomyces sp. e 1

Yeast, Saccharomyces cerviseae, is a unicellular fungus,
Al 5l 48 1) iy ydadl

belongs to a group called Ascomycetes. Yeasts are able

to metabolize carbohydrates into alcohol and carbon

dioxide. Humans have utilized the fermentation of

carbohydrates by yeasts to create fermented foods and

drinks such as bread, beer and wine.

A mushroom is a
reproductive
structure common to
all species of fungi
within the division

Basidiomycetes.

b yhadl)

EERTR R

Ol ie

Molds belong to a group of
fungi called zygomycetes ;
examples are bread and

fruit molds.

b ylaal)

43 g 3l



LICHENS: Symbiotic Association (Nature’s Perfect Marriage)

Lichens is association of fungus and B ;
+ ki o 3 jle 1lay) ) b4
photosynthetic organism (algae) Al s o S
48 51 il hail) (e agalane Uia JASI 8 Al el phadl)
Mostly ascomycetes fungi associated with lichens
Laa SIS i ealladall gl Al LSl (e (5S 8  puiall oL,
Photosynthetic partner—cyanobacterium or alga,

or both.

oY) s e bl il dslall ad e i) L oSay

Can survive the harshest environmental condition.

Lichens are very sensitive to toxic compounds—
ol sedl gl B il pipe e debid) CULS pall AL Al
good indicators of air pollution. e ————
. . S Ay lBle or izl algal la er—{ —"”)r o
Lichens are great ecological markers 9 M S
) o e fungal hyphae
Many Lichens have medicinal properties

attachment
structure




Plant systematics (part 1)



1.Unicellular
2.Prokaryotes

3.Both
autotrophic
and

heterotrophic.

4 .Reproduce by
binary fission

5.Most of the
bacteria
causing disease

in human.

1.Unicellular

2.Prokaryotes with
distinctive cell
membranes.

3.Mostly
heterotrophic, but
some are autotrophic
producing food by
chemosynthesis.

4 .Many live in harsh
environments such as
Sulfurous Hot Springs,
very salty lakes, and in
anaerobic
environments, such as
the intestines of

mammals.

1.Unicellular and a few
simple multicellular tha
is not specialized to
perform specific

functions.

2 .Eukaryotes that are NO

Plants, Animal, or Fungi.

3.Protista include:

subkingdom

1.Phytotrophs (plant-like
protists)
(photosynthetic).

2.Heterotrophs, Protozoa
(animal-like protists)
(ingestion).

3.Decomposers and
parasites, (fungus-like

protists)(Absorption)

1.Multicellular and
specialized for

different functions.

2 .Eukaryotic and

carry out
photosynthesis
(Chlorophylls a and
b).

3.Plant cells have
cell walls, that
contain the
polysaccharide
cellulose.

4.Store reserve food

as amylose (starch)

5.Sessile (can not

move)

[LFungi | Animalia

1.Mostly multicellular.
2.Eukaryotes.

3.The cell wall of fungi
are made up of

chemical chitin.

4 .Heterotrophic and
obtain their nutrients
by releasing digestive
enzymes into a food

source.

5.act either as
decomposers or as

parasites in nature.

Ablaay) Al o sdl o3
Skl I e (5L3d)
(sl

1.Multicellular.
2 .Eukaryotic
3.Heterotrophic.

4.Animal cells have NO
CELL WALLS.

5.Most animals can
move from place to
place.

6.Fish, Birds, Reptiles,
Amphibians, and
mammals-including
humans belong to the

Kingdom Animalia.

7 .This Kingdom also
includes sponges,
jellyfish, worms, sea

stars, and insects.



What do plants need to survive?

e Sunlight

=] - energy of sun captured by chlorophyll and used to join CO,
&==>1and H,0 to form glucose (C;H,,0;); plants need broad leaves
? Sl to maximize |ight absorption o;;e)ﬁ\ ) 5 pe padidi g Jub 5 ) glSIL Geadl) A8 paia — uadd) A

e S S) il Ay 31l ) s il 5,8 lal S L
| le, ~ | °
. NSy * Water and minerals

N\ e _y'al‘
WA meristem " &_"\\
: (b) Root hairs

Root cap

- roots to absorb these i .- cted; o
e Gas Exchange

- Seed coat
- Endosperm . )
Sinngcotyledon —stomata in |eaVES Bl b sl L 5 — A ok
/f./":" -"m"\\‘l _ Leaf sheath .
.y * Protective structures ..y e sas.
\ / oes - were required to protect the developing embryos.
\'\ ,': Embryonic o
W oot  Movement of water and nutrients

— Most plants have tubes — phloem (nutrients up & down)
A1aad) o) gall 5 elall A8

and xylem (Water up) (le) S eladl i) cadall s (Jaud 41320 of sall Jail) ;t_\u\-g._wuimaw\g::

— Some small plants use diffusion

DY) Alee 203055 5yl L e

Photosynthesis

6CO2 + 6H20 qﬁb

1. Photochemcial phgse
| (Light reaction)

2. Biosynthetic phase

(Calvin cycle) £

CsH1206 + 602




Plant Adaptations to Land

Problems: Solutions:
* Need minerals * Roots absorb H,O &
. Gravit minerals
Yy . Lignin & cellulose in cell
. Inqrease in walls
H@gh‘l‘ for  Vascular Transport
Light System
« Adaptations for - Waxy cuticle &
Drier stomata with guard
environment cells



All land plants have life cycles in which a multicellular diploid sporophyte phase alternates

with a multicellular haploid gametophyte phase

Sporophyte(2n) Meiosls Spores(1n)
TMitosis
Zygote(2n) Mitosis
‘fertilization @‘
Gamete (1n) d‘ Mitosis
+ Gametophytes(1n)

Gamete (1n) Q —



GENERAL LIFE CYCLE OF PLANTS
Alternation of Generations Ju¥! cils

* The life cycle of plants has two different phases. This is called; ALTERATION OF

(02) sl 53 & sl Hshall
GENERATIONS are: (1). Sporophyte (2n)

Spores Gametes

» Spores and gametes are
singles celled and haploid (1n)

» Spores are used in asexual
reproduction, while gametes

are used in sexual reproduction
Sporophyte(2n) M Spores(1n)

Zygote(2n)

Tfertilization@l

Gamete (In)J'  mitosis v
B ekt

+ Gametophytes(1n
Gamete (1n) < phytes(1n)

Mitosis

(0) sV 93 il shall
(2). Gametophyte (n)

individuals
(gametophytes)

spores g
0 gametes

(sporophyte)

Individuals ( Gametophytes)

» Haploid(1n)

» Undergoes mitosis to
produce gametes (1n)
(eggs and sperm)

Individual ( Sporophytes)

» Diploid(2n)
» Produce haploid spores (1n)
by meiosis







The Plant Kingdom
Kingdom Plantae

Vascular Plants

Tracheophytes
|

Non-Vascular Plants
Bryophytes

|

Liverworts
Marchantiophyta

|

Mosses
Bryophyta

Hornworts
Anthocerotophyta

1
Seed-Producing Plants
Spermatophytes

Spore-Producing Plants
Pteridophyte

Horsetails
Equisetophyta

Club Mosses
Lycopodiophyta

Ferns
Pteridophyta

Non-Flowering Plants | Flowering Plants
Gymnosperms Angiosperms

|

|

I

lants With Two Seed Leaves

Conifers
Pinophyta

Plants With One Seed Leaves
Monocotyledon (Monocots)

Ginkgo
Ginkgophyta |

| &

[P




760 species

Ferns and

s gl ; their relatives
% j 11,000 species

Mosses and
| their relatives
i 15,600 species

Cone-bearing plants

The Plant Kingdom
Kingdom Plantae

Dlve rSltV Of pla nts tOdaY Non-Vascular Plants [ Vascular Plants
Bryophytes Tracheophytes
i ‘ |
Liverworts Hornwortsl Mosses Spore-Producing Plants | | Seed-Producing Plants
Anthocerotophyta | - Bryophyta Pteridophyte ‘ Spermatophytes

Marchantiophyta, |

" L |
- £

Non-Flowering Plants
Gymnosperms

Flowering Plants
Angiosperms

|
Club Mosses | | Horsetails Ferns
Lycopodiophyta | | Equisetophyta | | Pteridophyta
-

.lllljlllll[ll]lllr

Conifers Cycads
Pinophyta

Ginkgo
Ginkgophyta |

lants With One Seed Leave

lants With Two Seed Leaves

A Figure 22-7 The great
majority of plants alive today are
angiosperms, which are also known
as flowering plants. Interpreting
Graphics What is the second
largest group of plants?

2

Fwnnocotyiedon {Monacats)‘ r

h\

Dicotyledon (Dicots)

VO




The Plant Kingdom

The four main groups of plants g Pore
Non-Vascular Plants Vascular Plants
1. Mosses (Bryophytes) s i 1 Bryophyes | Trcteopyts |
i e o e F==" | ——
duile o ¥ Ll : Liverworts | Hornworts[l Mosses : Spore-Producing Plants | | Seed-Producing Plants
(nonvascular plants)—(15,600 species) | Wit | | Peiopy Spematophytes
| ] s
I <2
2. Ferns (Pterophytes) s s e | !
Lile g L4y £15:¥) daiia - 4, o
(vascular seedless plants, spore bearmg T o 11 vonsoweig ] [FoveigFs
pla ntS)—(ll ,000 SpECIES) Preridophyta Gymnosperms | | Angiosperms

3. Gymnosperms _uicye

Lle 4 o 4 e Loy ial daile A
(vascular, Naked seeds, Cone-bearingl] @ ~—~T————== '
- : I Conifers || Cycads Ginkgo | | F Plans WithOne S Leaved Plarts WithTwo S eaves]
Plants (760 SpECleS) Spermatophytes : Bingphyt ! yeadophyta || Ginkgophyta : :‘Monucutyfedon {Munucnts}‘ Dﬁcutyledon (Dicots)
4. Angiosperms s s Ayl il 51 I i . o i
e 9%l Bl 3 daiia : A |
(vascular, Covered seeds, Flowering ] ‘ !
Plants (245,000 species) : :




Plant Cladogram

Relationships among the various groups of plants

Nonwvascular Seedless
plants vascular plants Gymnosperms Angiosperms
Y > . eS 293 e 290 s i
St\2 S ﬂ‘e Flowers
SN P ot
DRSPS <O

Hardened vascular tissue

Reproduction by
spores

Algal ancestors



BRYOPHYTES

Do not have vascular tissue
for support or conduction of

water & mineral and food.

Require a constantly moist

environment

Cells must be in direct

contact with moisture

Sperm must swim to egg

through water droplets




1- Bryophyta 2- Hepatophyta 3- Anthocerophyta

(Moss) (Liverwort) (Hornworts)
C I dsses Of B ryop hyte S Funaria Sp. Marchantia, Riccia Anthoceros sp.
daildl) el ) sl dalada A€l jlia Ul A ey all

L gl e Loy Mg LSl (il i g e 51 i fia

sporophytes s
o A
. \ ~Q et
* Gametophyte (n) is oo A I
dominant phase of life W' e Ll

-
s &

'y .4

cycle

e Sporophyte (2n) phase

of life cycle is small

Gametophyte



Diploid sporophyte generation

Q Gametophyte <
{In)

Embryo
(2n; young

if \ e
Sporaphyte < / SporangIum
(20 |

sporophyte) [FERTILIZATION]

Haploid gametophyte generation

Protonema

%, gametophyte

Q Gametophyte
(In)

.

Archegonium Archegonium Egg (In)

Simplified Lifecycle of

a Moss (Bryophytes)
Sporophyte(2n) il » Spores(1n)
IMitosis
Zygote(2n) Mitosis|

‘fertilization

Gamete (1n) () Mitosis \
! Gametophytes(1n)
Gamete (1n) Q —

» Gametophyte (n) is dominant phase of
life cycle

» Sporophyte (2n) phase of life cycle is
small



PTERIDOPHYTA

Al uall (315 Y cans Ay s el
Broad leaves called fronds
AS ey Ly )
Leaflets called pinnae
Fanid o) 2 51 e il Calal) e panss 53 ) S
Sporangium are formed on the

pinnae |

underside of the fronds. Frond containing spores at lower surface

Unfolding fronds are called
"G ul )" aniiia ) Bt pud) 28 ) pans

fiddleheads.

Spores are dispersed by the

WiNnd. ot i s s all iy s

Sporangium produces spores.

Fiddleheads




(1) Psilophyta
(whisk ferns)
Psilotum Sp.

4 galed) bl
5 slnal) s i

S')k Reproductive
structure

Classes of Pteridophyte

(2) Lycophyta
(Spike Mosses)
lycopodium Sp.
403 g oSl sty
psasSyl il Jia

Evergreen that produce
spores in cones

(3) Sphenophyta
(Horsetails)
by clid

Chaaldl J3d 1 uia

(4) Pterophyta
(True ferns)
Aol ) il

» Underground stem
> Produce spores on the
underside of their leaves




Haploid (n)

Diploid (2n) S .# Simplified Lifecycle of
, a Pteris (Pteridophyta)
oung
gametophyte il

MEIOSIS Sporophyte(2n) Mess » Spores(1n)
IMitosis
Sporangium
Zygote(2n) Mitosis|
b “fertilization
Mat New o [
ure b £ Mitosis \
sporophyte  Sporophyte Zygotey  [FERTILIZATION oamete ) 0 Mot Gametophytes(1n)

Gamete (1n) Q e

» Sporophyte (2n) is dominant phase of
life cycle

» Gametophyte (1n) phase of life cycle is
small

Fiddlehead



Plant systematics (part 2)



Non-Vascular Plants

The Plant Kingdom
Kingdom Plantae

- Vascular Plants

Bryophytes
| |
Liverworts Hornworts Mosses
Anthocerotophyta Bryophyta

Marchantiophyta

Tracheophytes
| / ’\

Spore-Producing Plants / Seed-Producing Plants
Pteridophyte Spermatophytes

L : 1 i | i [ Err— Y
Club Mosses Horsetails Ferns ; Non-Flowering Plants | Flowering Plants
Lycopodiophyta Equisetophyta Pteridophyta Gymnosperms | Angiosperms

‘ Conifers
Pinophyta

Plants With One Seed Leaves [Plants With Two Seed Leaves |

Ginkgophyta |

----|
-

Monocotyledon (Monocots) Dicotyledon (Dicots) |




Seed producing plants

 Major adaptations

— Pollen (male gametophyte)

— Seeds (embryonic plant)

(male and female gametophyte are greatly reduced in size)
* Two types

— Gymnosperms (lack flowers, naked seeds)
— Angiosperms (flowering plants, seeds enclosed in fruits)

(Aol sadl damiall il

gt ) il

(S ZLaaY) Fl g

(isial ciolall) 3

(8 3n Y a8 A 5ie &g Y15 &S0 L)
e (A

(Gte sl ) Ll ) sl il jle

(S b alie 53l 535 50 5 i) ) il



GYMNOSPERMS

Root, stem, leaf: present
Well developed vascular tissue
No true flower and fruits

Reproductive structures called as
Cones L s

Example: Cycas, Pinus, Taxys,
Gnetum




Gymnosperms

« Gymnos means naked, spermmeans
seed: gymnosperm = naked seeds

« Gymnosperms have seeds with no
covering (ie: a fruit or a seed coat).
They bear woody cones that hold the
seeds.

 There are 700 living species placed
into four divisions: Conifers, Cycads,
Ginkgos, and Gnetales




GYMNOPSERMS
Cycaqophyta (Cycads) =«

) st ) (3 5) 4 3 S (31
« Large fernlike leaves

G P e G A {
* Plants are either males or females
3 Joy Jlae b zLiY! g il
* Plants produce gametes in large strobilus




GYMNOPSERMS
GINKGOPHYTA (Ginkgo biloba) s~ -3

Only one species in present day »=lall il 3 hié sal g g 55 s

Bear male and female cones on separate

plants. Alaiic clils o & sane 3 Y1 5 4 KA Joy i)

Male produces pollen in strobilus-like
CONes. <l iy e sliae) oy jlie b #lElll G i SO

Female bears seed which develop a fleshy
eealll elaall = A okt i) g Jesy V)
outer covering
¢ sell ¢ il da glia il
Plants are resistant to air pollution




GYMNOPSERMS  ibsaa e

Coniferophyta
(Cone-bearing trees)

« Cone bearing L, des
« needles with thick waxy covering e el st slhie ) Gl 5Y)
« Stomata in cavities below surface cbw i caglas b )il

Loy el sl e A gana sl
« Seeds are carried on the surfaces of cones

Aaall 5 3Ll i) e G5 5 5 juindl) Al

- Evergreen and adapted to cold and dry habitats

guard cells

air spaces

mesophyll




GYMNOPSERMS
Gnetophyta 4. sl il

Gnetum

There are three genera:
sl Gludie il g8 g ol
. 1. Gnetum: A tropical climbing plant
(At 4ad Cliall) | paiy)
2. Ephedra (Shrub-like plants)
A 100 Gl ey s dah (55591 e 0l Al (S S0 i Al el jaally (g Ly
3. Welwitschia (Desert dweller with large tuberous

root). Has only two leaves and may live 1000 yr.
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. M \ ¢ ‘fertilization@l

MBS O Pollen

grain Gamete (1n) O7| Mitosis :
+

Gametophytes(1n)
Gamete (1n) Q —
TArchegonia e » Sporophyte (2n) is dominant phase
Eqgs (1) "-«}a of life cycle
I vt » Gametophyte (1n) phase of life

mun Malure ..., : \ \SiF cycle is very small, represented by
:_'W_Eﬂ - : - 1.11'[05‘5 e the germinated pollen and the

Developing Seed (disperses Pollen produces .

sparophyte pe sperm embryo in sac.

via wind or animals)



Angiospermae
(Anthophyta - flowering plants)




760 species

Ferns and

s gl ; their relatives
% j 11,000 species

Mosses and
| their relatives
i 15,600 species

Cone-bearing plants

The Plant Kingdom
Kingdom Plantae

Dlve rSltV Of pla nts tOdaY Non-Vascular Plants [ Vascular Plants
Bryophytes Tracheophytes
i ‘ |
Liverworts Hornwortsl Mosses Spore-Producing Plants | | Seed-Producing Plants
Anthocerotophyta | - Bryophyta Pteridophyte ‘ Spermatophytes

Marchantiophyta, |

" L |
- £

Non-Flowering Plants
Gymnosperms

Flowering Plants
Angiosperms

|
Club Mosses | | Horsetails Ferns
Lycopodiophyta | | Equisetophyta | | Pteridophyta
-

.lllljlllll[ll]lllr

Conifers Cycads
Pinophyta

Ginkgo
Ginkgophyta |

lants With One Seed Leave

lants With Two Seed Leaves

A Figure 22-7 The great
majority of plants alive today are
angiosperms, which are also known
as flowering plants. Interpreting
Graphics What is the second
largest group of plants?

2

Fwnnocotyiedon {Monacats)‘ r

h\

Dicotyledon (Dicots)

VO




Angiospermae
(Anthophyta - flowering plants)

Stam?-/A;ther
Filament

Angiosperms all produce flowers
containing the sexual reproduction

structures.

The angiosperms (angios=covered,
sperm = seed) produce fruits and

seeds.

There are presently 235,000 known

living flowering plants species.

Flowers, ovaries, pollinators (insects, §

etc.)
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Inflorescence types
 An inflorescence is an arrangement of one or more flowers on a floral axis.

1

Simple :
One flower at
the tip of a

stem

2

Compound:
Two or more
flowers in every
inflorescence

43 ¢3ic Raceme:

Unbranched,
with pedicellate

Liu Spike:

A Simple raceme [

with sessile
flowers

da Panicle:
A compound
raceme, branches
are themselves
A

branched 3%

403 Umbel:
aracemein
which all pedicels
arise from a
common point.

duii, Head:
A contracted raceme,
with sessile flowers
that are borne on an
enlarged head.




Alternation of Generations

Sporophyte(2n) s » Spores(1n)
I}
) Gametophyte Mitosts
2n Sporophyte
poropny Zygote(2n) Mitosis|

=S 4 ~.1n pollen

[ |

Gamete (1n) d Mitosis
+ Gametophytes(1n)

Gamete (1n) Q Jems——"

|

» Sporophyte (2n) is dominant

Ovary with 1n phase of life cycle

|« ovules (eggs) Q > Gametophyte (1n) phase of
4 life cycle is very small,
@Iertilization represented by the

germinated pollen and the
embryo in sac.

2n seed with
plant embryo

Sporophyte




Switch to Sporophyte Dominance
In the seed plants, the sporophyte phase is more prominent than the gametophyte, and the
gametophytes are very reduced in size and are represented by the germinated pollen and

the embryo sac.

@ 2001 Brooks/Cole - Thomson Laarnir

zygote

GREEN ALGA BRYOPHYTE FERN GYMNOSPERM ANGIOSPERM

o) yadl) cullalall 450 5a el Lyl i) sl il e cbinal) 5l Blie il



Seed Dispersal
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Animals

Winds

Water



Characteristics of Monocots and Dicots

Monocots

Dicots

Flowering Plants
Angiosperms

Plants With One Seed Leaves
Monocotyledon (Monocots)

Plants With Two Seed Leave
Dicotyledon (Dicots)

]

Sead Single Two
= cotyledon cotyledons
Parallel Branched
Leaves . -
veins veins
Floral parts often Floral parts often
Flowers in multiples in multiples <
of 3 of4or5
\éascsllar Vascular
St 7. esd bundles
ems sEatteri arranged
throughout in a ring
stem
Roots Glorogs Taproot

roots




Habit of plant

Herb. A usually low, soft or coarse plant with annual aboveground stems.

Shrub. A much-branched woody perennial plant usually without a single trunk.

Tree. A tall, woody perennial plant usually with a single trunk.

Vine or Liana. An elongate, weak-stemmed, often climbing annual or perennial plant, with herbaceous or woody

fexture.




There are large number of terminology leaf based on:
* Margin 4

o Apex 4l

e Base sacldll

 Venation G_d

* Arrangement i 5

* Petiole &l

cxrviE L * Modifications <l ) =3

==

C-mce g non B RO PET R S B e ]

P

_ - FProp roolts
Flbrouts root Advenhmtious
system Tap r t roots



PLANT SYSTEMATICS

Taxonomy: The science of classification.

* Plant taxonomy: The science of classification of plants.

 Swedish botanist Carolus Linnaeus introduced Binomial
Nomenclature.

« Binomial nomenclature = Uses two Latin words to indicate the genus
and the species. The first word is the genus and the second word is
the species. (Scientific name)

i

Karl von Linne (1707-1778)

Example- the botanical name of dates is Phoenix dactylifera

Morphology to Molecules

LA

Morphology Anatomy Pollen Chemistry Chromosomes DNA / Molecular taxonomy

e




Plant collecting and Documentation

* A HERBARIUM is a collection of dried plants systematically named and arranged for ready reference and
study.

* To make a herbarium specimen, the plant is collected, and notes are made about it. The plant is then pressed
until dry between blotters that absorb moisture and mounted onto a herbarium sheet with a suitable label.




The FLORA is the main Resources of Taxonomic Information

o =

S
1 Cheudh "/

wl
gﬂ" Jr'
R e
w -

Description of
plant need
taxonomic
terminology

Ficulture & Water P
f Saudi Arabia

Flora = it is the documentation of Phoenix dactyliferaLinnaeus, Sp. Pl. 2: 1188. 1753.

p|ants occu rring in a pa rticu|ar Stems solitary or clustered and then with few shoots, to 30 m tall, to 50 cm in diam.,
. rough with persistent, diamond-shaped leaf bases. Leaves 3-5 m; sheath and petiole

region. to 1 m; rachis 1-2 m; acanthophylls many per side of rachis; pinnae to 200 per side of

rachis, linear, irregularly arranged and spreading in different planes; middle pinnae to
40 % 2 cm. Male inflorescences erect, to 1 m, with many rachillae, these ca. 30 cm;
female inflorescences erect, becoming pendulous, to 2 m, with to 150 rachillae, these
to 40 cm. Fruits variable in shape, usually oblong, to 7 X 3 cm, brown or black;
endosperm homogeneous.



Plant Ecology



ECOLOGY

The study of living organisms in

relation to their habits and habitats.
. agilal se g agilabey (slaty Lo Aoal) UKy clEdall 4

HABIT:
Aspects of behavior or structure

HABITAT

The zone in which the organism (plants and
animals) lives and where it can find food,
shelter, protection and mates for




Environmental science is an
interdisciplinary academic field
that integrates physical, biological
and information sciences (including
ecology, biology, physics,
chemistry, zoology, mineralogy,
oceanology, soil science, geology,
atmospheric science) to the study
of the environment, and the
solution of environmental

problems.

; . |
@ Insalation

oY

ABIOTIC COMFDNENTS:

released -
aach stage

BIOTIC COMPONENTS

. Consumers
harbivores
— canivores




Environment

** Macro-environment
(prevailing regional

climate)
(bl By FLiall) 3 S Al

+** Micro-environment
(close to an organism
to be influenced by it)

(4 A s OIS Ga A B) 8 s Aiy

Micro-environment




Total portion of lithosphere, hydrosphere and atmosphere that

supports the life of organisms. Al B Bl sy 8 6 sadl G5 AL G5 (g a3 G IS 6 35
652} Jasaall Cill gSa
Atmosphere
‘,5.9?'“ antall

Ll il e i il

Hydrosphere Lithosphere



In ecology, the levels of
organization include:

¢ Individuals - the fundamental
functional units.

T Individual

<> Populations - members of the
same species co-occurring in e o
space and time and sharing the

same resources. @W Community

» Communities - populations of _

Population

organisms living together in the Cop
same environment. '

< Ecosystems — Dynamic systems
of organisms interacting with
each other and their
environment.

Biosphere

< Biomes - regional ecosystem
types with similar communities.



Levels of organization

susaTomic

PARTICLES
Protons, neutrons,
and

¢

ECOSYSTEM

Smallest unit of

a substance that retains
the properties of that
substance

MOLECULES
Two or more atoms
bonded together

F o STed
> of the same
e species

MULTICELLULAR
ORGANISM
Individual composed
of many specialized
cells

and CY TOPLASM -
Components from which
cted

cells are constru




- All organisms along
with physical
environment in a single

location.
aa s e 853 sa sall Doalall Lty g Foal) LIS ren

« Various ecosystems
make up the largest life

unit called biosphere.

SV Blall as o (<05 daliaa) Al adail)
Gl bl e

Different Ecosy




1. Abiotic components

>
>
>

Energy - solar energy

Physical factors - temperature, light,
wind, etc.

Chemicals - inorganic substances
(oxygen, carbon, etc.) and organic
s;ub§tances (carbohydrates, proteins,
etc.

2. Biotic components

>
>

Producers - green plants (autotrophs)
Consumers - animals (heterotrophs)
-Herbivores (primary consumers)

-Carnivores (primary, secondary,
tertiary, etc. consumers)

-Omnivores (generalists)-can feed on
both plants and animals.

-Scavengers (top carnivores)-utilize the
dead remains of animals

3. Decomposers (saprotrophs)

bacteria and fungi




+ Alinear energy and chemical flow
through organisms.
Laall LI DA (e dibuasSl o sall (3805 5 dudasl) A8
* Infood chain, there is transfer of food
from one trophic (feeding) level
reaches to the other trophic level (who

eats whom?).
AY A 6 siue ) dead 13 (5 siae (e A010800  sall JlE)

Primary
Consumer,

Producer

* Inthe classical food chain: Plants are
eaten only by primary consumers
primary consumers are eaten by
secondary consumers, secondary
consumers are eaten by tertiary

consumers, and so forth.

CASgiall JS 55 5 Anddl) Slgianal) J8 (po Ja il JS 55 0 Al £l Alulul) b
hSA}u:J\ uw\d.\awﬂyu\ t_aw\ JS}I}M}IL\S\ u\SSg_\.u.d\d.\BuA Mm\.uY\

Grasshopper

Food Chain

/ Consumer

“Consumer

Secondary
Consumer

Tertiary



The natural interconnection
of food chains is called as

food web

A given organism may obtain
nourishment from many
different trophic levels and
thus gives rise to a complex
and interconnected series of

energy transfers.

Ultimate

~ carnivores i

. Various
~ consumer
| levels



Food chain
and

pollutant accumulation

fish (minnows)
0 5 ppm

DDT in water
0.000003 ppm,
or .003 ppb

zoopiankton
O0.04 pprn .




(Akadl clilaill) dgtal)  glalial) 2 N\ o
Zonobiomes (Biomes) Bk B
1. Equatorial diurnal climate nner '

iy yladl gl
2. Tropical

A iy ki)

3. Subtropical (Desert)

() yaaall) Al i) cans 3laliall
4. Mediterranean

L siall pall shalie

5. Warm temperate
a1 izl glaliall

P T Ty ———— 1 - -

6. Temperate
izl shliall

7. Arid temperate (Continental)
(s ) FLiall) ddlal) Alxiaal) slaliall

" Temperate
" z0ne

8. Cold temperate
53, Alvinall glabidl

9. Arctic (Tundra)
(121) Ayaladl) 3lalial)
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Amensalism:

An interaction between two populations in which one is not affected and the other is negatively affected.
Lo il AW g i Y aaaa) il e o) c Jelall ;auil)

Allelopathy ...

P -

* The production of biomolecules by one plant
species which can inhibit the germination and/or
growth of other plant species (rizvietal. 1992)




SYMBIOSIS Symbiosis: An interaction in which both species are positively
influenced as a result of their co-occurrence (happy and strong

together). s o i S e i 1 A8l o g

- Y g | ‘MUTUALISM

fzﬂ- .
N e

Mutualism: An interaction in which each member derives a positive
benefit and also provides a portion of the cost of the interaction.

A

a
4~

prav e »
Flower gets pollinated g e

DAY (e el 33 e Lgib guae S Jeany A83e a5 (O Sl (i) pllaal) g adlial) St

Bee gets nectar o

commsusi
p -

Commensalism: An interaction between two populations in which
one is not affected and the other is positively affected.

Ll il AWy L Y sy LK e Gl G Je ) (A8 L)

Whale Emaﬁeued e

T

The cat gets skin irritation 3@

Barnacles find fnodv_

PARASITISM Parasitism: An interaction in which an organism serves as a food
source (host) for other organisms (parasites) that commonly are much

smaller in size, ultimately results in the death of, or detriment to, the

host organism.
) @ ) (@llahll) AV all ClESl (Caadl) o130 jaadS s (A8 aady A Jeldll g 5 ikl
Thetlckfeeﬂsoncatsblood*_ ) S ) ) Ji 3y L)) Calladl) :‘été—.'gftéj}.’_ﬁ\ . al sale




Predation:
An interaction in which one living organism serves as a food
source for another organism; one positively (predator) affected

and the other is negatively (prey) affected.

B paiall (A ill) ale 3l AV (Geial) ey il avaa) AT IS o130 jaaeS dall clulSll as) axdy o) Je i) s 5 1ol Y




PLANT ANATOMY

PLANT TISSUES AND ORGANS



PLANT ANATOMY
(Study of internal structure of plant)

L.S —--Longitudinal section .
T.5 ------ Transverse section .
(i oh gLl

Microscope 3

2 s plhd
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Tissue Systems

There are four plant tissue systems:
) sl SUal)

1. Ground tissue system
e sl il 2l

2. Vascular tissue system

3. Dﬁ%ﬁéﬁé system
ALY gl aUat)

4. Meristematic tissue system

(dividing tissue)

Dermal
Ground
Vascular

Dermal

/

Vascular

Ground



Parenchyma cells make up parenchyma
tissue, which is a simple tissue: =

\ daxa

Xﬁ“gm and phloem are coﬁﬁdlex tissues; ,
they are composed of a number of Stem
different cell types. a

Tissues are grouped into tissue systems
that extend throughout the body of the
plant to form the various organs of the
plant.

A tissue is an organization of cells that Leaf
work together as a functional unit.

Dermal

\/ Ground

\ Vascular

\

There are three plant tissue systems: /Dermal
; Ground
svascular tissue )
Vascular

@27

wdermal tissue
»ground tissue



dailll ZL_;MN\
Plant Tissues

permanent
tissues

Meristematic i
tissue

include

Dermal FERIN
tissue e, ( Vascular
tissue :
mcludes includes
includes i
Epldermal Parenchyma " collenchyma Schlerenchyma
cells cells cells cells
lncludes mcluldes Lasdiil s Lasdii o) S Lawii 8
Vessel Sieve tube® (Companion
elements elements cells

S mc }s\ 2l 3l A58)



Dermal Tissue Epidermis
Dermal tissue covers the plant body.

Dermal tissue consists of epidermis
5yl i

Epidermis is made of parenchyma
cells in a single layer

Epidermis on stem and leaves
prevents water loss by transpiration |

Epidermis produces a waxy
material called cuticle w.v




Dermal Tissue - Stomata Epidermis

« Openings in the epidermis

on the underside of a leaf
where gases are exchanged

are called stomata. s

(—— Stomata




Dermal Tissue - Stomata

Open: Closed:

guard cells

pore
d sl LA

ilalisal)

Sausage-shaped guard cells are found on each side of the stoma to help open

and close the pore to prevent water loss



*~“Ground Tissue

» The ground tissue of plants includes all Phloem  Xylem

tissues that are neither dermal nor vascular ggjerenchyma
adile gl o) Al 6l AniV) ana Canat ¥ Al daiY) aea Jel3 (fiber cells)

Ground tissue
connecting
pith to cortex

» Ground tissue functions primarily in
storage, support, photosynthesis, and the
production of defensive and attractant

substances (oils and toxins).
Al ) delaall ol sall L

,,,,, Pith
> There are three types of ground tissue: g Ladl)
Key
1. Parenchyma cells fo labals
2. Collenchyma cells Epidermis . i —
Vascular 5 ) a 4
roun
3. Sclerenchyma cells Bt - ;
1 mm Vascular

(a) Cross section of stem with vascular bundles forming
a ring (typical of eudicots)



Types of Ground Tissue

* Parenchyma cells usually have thin primary

 Parenchyma

walls and large central vacuoles. Parenchyma cells

forms the "filler" tissue in the soft parts of

plants.

 Collenchyma

wall cells

(thick)
* Collenchyma cells usually have primary walls

that are thick in the corners. Collenchyma

provides extra structural support.

* Sclerenchyma cells have thick lignified
secondary walls. Sclerenchyma provides the

main structural support to a plant.



{a) In leaves, parenchyma cells function in
rhotosynthesis and gas exchange.

Parenchyma cells

The photosynthetic cells in leaves or stems | Chioroplasts

are parenchyma cells filled with chloroplasts.

These cells are called c//orenchyma cells.
(b) In roots, parenchyma cells function in
carbohydrate storage.

Some parenchyma cells store lipids or starch | T = S

(potatoes). —
}v granules
Phloem XKylem
Collenchyma cells Scierenchyma ARt
(fiber cells) connecting

pith to cortex

Collenchyma cells provide support to leaf

= e

petioles, non woody stems, and growing

Pith
organs.
3)—&\35‘ (g.—d)&té'm to |I‘(ael:?lrels
These cell types compose the cortex and pith =riasm™is [ Mo = permat
bundlie . = roumn
y 1 mm b Vascular

tissues of the root and stems. i i o L o i i e L



Sclerenchyma cells are the main supporting cells of a plant. They have a thick secondary

Caalll
cell wall that contains a substance called lignin, a component of wood. Therefore they
A dal) bl
are found in woody plants.
Ll
There are two types of sclerenchyma cells: elongated fibers and variously shaped
ol
sclereids.

Fibers often organize into bundles.

Sclereids may be make pack together very densely. (Sclereids are found in fruits such as
A Aole ) dapl 55 S EEPEEELEN
pears and are what given them their gritty texture.) They are often referred to as “stone

cells”.



(c) Sclerenchyma: (d) Sclerenchyma:

Fibers Cell walls Sclereids  Secondary cell walls




(a) Fibers (b) Sclereids

Thick senﬂﬁdary cell walls






Vascular Tissue

The vascular tissue system includes the

Epidermus

xvlem and phloem. CIEEE A OO QSO AL AN A Ay
e aner A T IO SR Hypodermis

The vascular tissue system is the

plant.
Vascular

The phloem transports carbohydrates bundles

from leaves to other parts of the plant = pehte,)

Phloem
Xylem

Ground
tissue

The xylem distributes water and mineral
ions taken up by the roots to the stem

and leaves.



Vascular Tissue

Xylem

1)

Phloem

Composed of dead cells
Cells are made of thick
cell walls

Found in wood

Carries water and
nutrients

Transports materials up
the stem...capillary action
(like a straw)

Helps support the

stem

Composed of living cells
Cells don't have

thick cell walls

Found in bark-wsw
Carries food
(sugar-sap)

Transports materials up
and down the stem
(like an elevator)

Does not support the
stem




Vascular Tissue

(a)Tracheids

e el

ements
yealiall

e

Vessel

(b)Vessel elements
with partially
perforated end walls

Xylem

dead cells >

‘element  Water-conducting
cells of xylem

Vessel Tracheids 100 um
_

(c) Tracheids and vessels (colorized SEM)

call)

Phloem

Al sl s

238yl LAY

" sieve tube elements & companion cells

Nucleus
Companion l Sieve-tube
cell member
Sieve-tube —
member k y cell

. Sieve plate
Sieve plate

|

(a) Longitudinal view

Companion /=

100 um
(b) Transverse section (LM)




Shoot apical

Meristems i
(in buds)

* The Meristems or Meristematic cells

are dividing cell.

* The Meristems are found in zones of

the plant where growth take place.

* There are 3 main types of

meristematic tissue in vascular seed Cork cambium

, - -
plants : Vascular cambium

1. Apical meristem aail) e Jall 530y 5
Increase length at tips
2. Intercalary meristem
Increase length betvyﬁ\egu r:}c;gl?iu.
3. Lateral meristem = * Root apical

Increase diameter meristems
Lol 330 )

Root apical
/ meristem

| —
N ——Root hairs

-

Root apical
meristem

—Root cap

50 um
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