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Plant Physiology



Levels of Tissue Organization

* cell - unit of structure of all live organisms
* tissue - composed of groups of similar cells

* organs - composed of groups of tissues
functioning together

* organ systems - composed of groups of organs
functioning together
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Cell wall and Turgor

Cell walls is made of neutral and charged
polysaccharides mmm) absorbs H20 because it has
a hypotonic environment.

Increased H20 in the cell mmm)Turgor Pressure

If a plant cell is turgid, It is very firm, a healthy state In
most plants

If a plant cell is flaccid, It Is In an isotonic or
hypertonic environment
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When comparing two solutions there are three
possible relationships, @We Identify the
relationships by determining what would happen
if a cell were placed in the solution.

Hypertonic- A solution that causes a cell to shrink
because of osmosis. Meaning water leaves the
cell.

Hypotonic- A solution that causes a cell to swell
because of osmosis meaning water rushes into the
cell.

Isotonic- A solution that causes no change in cell
size. Meaning there is no movement of water.
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PROCESSES OF THE PLASMA MEMBRANE

* There are two types of passive transport:
Diffusion and Osmosis

* The goal of both diffusion and osmosis is to reach
EQUILIBRIUM within the cell

* Equilibrium is a condition in which the movement
in one direction is equal to the movement in
another direction
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Diffusion

* the tendency of molecules to move from an area

of higher concentration to an area of lower
concentration

* (concentration gradient - difference in concentration
between two regions)
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Osmosis

movement of water through a membrane from a
region of higher to lower con.

Solute - substance being dissolved in a liquid (ex. salt)
Solvent - substance doing the dissolving (ex. water)

Permeability - the extent to which a membrane will
allow particular sized molecules to pass

Semi-permeable membrane (selectively permeable)-
allows some molecules to pass but not others
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Types of transport in Cells

* Passive transport - movement of substances
through a membrane from a region of high to a
region of low concentration - no energy needed
(ATP) - diffusion and osmosis are examples of this

* Active transport - movement of substances
through a membrane from a region of low
concentration to a region of high concentration -
requires cellular energy (ATP)
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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
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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
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photosynthesis

* the conversion of light energy to chemical energy by
chlorophyll in chloroplasts

Overall Net equation for photosynthesis:
— 6 Water + 6 Carbon dioxide yields glucose + 6 oxygen (when
catalyzed by chlorophyll in the presence of sunlight)

6H,0 + 6CO, +(Sunlight and Chlorophyll) C.H,,0, + 60,

Respiration
CH,,0, + 60,=6CO, + 6H,0 + Energy
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Why is water important to (plant) cells?

* Water constitutes about 70% by weight of annual plants

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

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

2. “Universal” solvent required for mineral uptake and ransport

3. Itis arequirement for biochemical reactions to proceed
* Most enzymes are water soluble



How Plants Get Their Food
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* Photosynthesis is a chemical process that
energy from light is harvested to provide
carbohydrates.

* |t is the major path through which carbon
reenters the biosphere (from CO?2).

* Photosynthesis is also the major source of
oxygen in the earth's atmosphere
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Photosynthesis:

Green plants take in carbon dioxide (CO,)
from the air

They take up water (H,0) from the soil

The plants combine the CO, with the H,0 to
make the sugar, glucose (C;H,,0;)

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

Oxygen (0O,) is a by-product of this reaction



All the reactions to combine CO, and H,0O take

in the chloroplast,
carbon dioxide and
water combine to
make sugar

place in the chloroplast

Sunlight palisade cell

of leaf

water

carbon dioxide



fruits

other sugars
energy %
protein

GLUCOSE

starch % cytoplasm

cellulose

=

cell walls
storage e.g. starch in potato




Kingsley R. Stern, Botany Visual Resource Library & 1887 The McGraw-HEE Companies, Inc. AH rights reserved.
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Capturing Energy
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e Types of photosynthesis

— 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.

.+ 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)
Cc3
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TOSUM UP ................

Plants combine carbon dioxide from the air, and water from
the soil to make glucose.

The energy needed for this process comes from sunlight

The sunlight is absorbed by chlorophyll contained in the
chloroplasts of the leaf.

The glucose can be used for energy or to make other
substances.

To make other substances, the glucose must be combined
with other chemical elements such as nitrogen and
potassium.

These chemical elements are present as ions in the soil and
are taken up in solution by the roots.



Classification of Organisms



Classification of Organisms

Living Organisms

| Taxonomic
Kingdoms
ocor et of Life

blue-green algae)

Archacbhacteria Fubacteria

° The most baSic Hi"””_lf”_"'-'“l:'ff”“ Multicellular
category of organisms is

. Kingdom

called a kmgdom. FIlD%IST.&

Autotrophie Heterotrophic
{ Photosynthetic)

e Most scientists divide I{ing!dum

. . . PLANTAE Absarntive ngestive
Organlsms Into flve .*::L;lrillilun :1Lrll'illiu1|1
major kingdoms.

Kingdom Kingdom

FUNGI ANIMALIA



Domains

A

r \
Common Bacteria
ancestor
of all 3 ARCHAEA _
organisms Archaea

\ EUKARYA |

Animalia
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Systematics

e 1. Species: Organisms sharing a set of biological
traits and reproducing only their exact kind.
(Species is the fundamental unit in taxonomy)

a. strains: organisms within the species varying in a
given quality

b. types: organisms within the species varying
immunologically.

2. Genus: closely related species
3. Family : closely related genera
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Systematics (contd.)

* 4. Order: closely related families
e 5. Class : closely related order
* 6. Phylum: related classes

Use nutritional patterns, as well as structure ones
and biochemical properties, provide guidelines for
classification of microorganisms. E.g.. Autotrophy,
heterotopy, oxygen requirement etc.
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Survey of Microorganisms

. Viruses

. Bacteria

. Cyanobacteria
. Algae

. Fungi

. protozoa
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VIRUSES

— Obligated intracellular parasite.
— host specific:

e bacteriophage LA 81 ) T
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— Structure:

Protein capsid and genetic material
some animal virus have envelope
with glycoprotein spikes

— Life cycle: lytic infection lysogenic
infection

— Some animal viruses are closely
associated with certain cancers



Virus structure

65 nm
Capsid (head)

. DNA

Sheath

Tail fiber

Pin
Baseplate

(a) A T-even bacteriophage
Copyright © 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.



BACTERIA

d Typical prokaryotes.

— Three shapes: coccl, bacilli and spiral

— Can be autotroph or heterotroph

— Autotroph: photoautotroph or chemoautotroph
1 Heterotroph: parasite or saprophyte

— Type of reproduction: binary fission

— Some genetic material transfer:

— transformation, transduction and conjugation
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Bacterial morphology

Spirillum 7,4,

Budding and appendaged bacteria Filar;r:g“maus



Algae

Euglenoids ida ol la el
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Fungi

The fungi are not true plants ...!! you see they do

not contain chlorophyll! Indeed many scientists
today place fungi as more closely related to
animals than plants (chitin — which also forms
the arthropod exoskeleton - is the main
component of fungal cell wall).

Fungi and animals are descended from a
common ancestor: A unicellular eukaryote
with a flagellum.



Unicellular

Unicellular members of the zygomycetes,
ascomycetes, and baSidiomycetes. sl G5 iy ) i

e.g., Yeasts: Budding:
mitosis followed by
asymmetrical cell
division.

Saccharomyces sp.



Multicellular

Multicellular fungi:

* Body is a mycelium—composed of tubular
filaments called hyphae. (singular hypha)

* Hyphae cell walls have chitin.

 Some hyphae have incomplete cross walls or
septa, and are called septate.

 Hyphae without septa are called coenocytic.
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Most Hyphae Are Incompletely Divided into Separate Cells

Septate hypha Coenocytic hypha

LIFE 8e, Figure 30.4 LIFE: THE SCIENCE OF BIOLOGY, Eighth Edition © 2007 Sinauer Associates, Inc. and W. H. Freeman & Co.



Lichens: Nature’s perfect marriage

Lichens: fungus + photosynthetic organism sy

Fungi—mostly ascomycetes Bl puia o S+ ad e 3 e nlasY)
. ) A8 30 kil (e agalina Lia JASH 3 Alalal) il yladl
Photosynthetic partner—cyanobacterium or alga,  Lwss i aab it o<l fo 5 8 i suall oy a0
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5_eS At Gldle o iy

Can survive the harshest environments on Earth. i 908 s

Very sensitive to toxic compounds—good
indicators of air pollution.

Lichens are great ecological markers
Early medicinal remedy

attachment
structure




Plant systematics



WHAT'S THE FLOWERING PLANT ?

Plants are members of the kingdom plantae. Plants are
photosynthetic multicellular eukaryotes - or PHOTOAUTOTROPHS.

Cell walls are made of CELLULOSE - the material that bacteria and
protists in our small intestine digest for us. Cellulose is a kind of
complex sugar or polysaccharide.

Although cellulose plays an important role in structural support in
the cell walls of plants, cellulose is found in other forms - such as
cotton.

The green of plants comes from their photosynthetic pigments
(chlorophyll a & b)
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What are characteristics of plants?

Sessile

Multicellular & cell specialization

Eukaryotic

cellulose cell walls

autotrophic (photosynthetic)

Chlorophylls a and b in thylakoid membranes
Store reserve food as amylose (starch)

Alternation of Generations R eIt T,

SEEEES

- 5 oro h te Jshilad sale e (o 4y sl LAY as
p p Y (isall) gaadll 33
o) padll BariuSlll b A SSOUEH Laie ) 833 sm e 5 1 g oSN i

. game-'-ophycre (L) 5 shaad) IS8 o (5_aaall) Aubaliaa¥) AI3all o) pall 33

Jua) e 5 5l gy 2n
slall 550 JA (e 2 Lial 5 & g0 s



What do plants need to survive?

* Sunlight - energy of sun captured by chlorophyli
and used to join CO, and H,O to form glucose
(CcH,,0¢); plants need broad leaves to maximize
light absorption

e Water and minerals - roots to absorb these
* Gas Exchange — stomata in leaves

* Protective structures - were required to protect
the developing embryos.

* Movement of water and nutrients
— Most plants have tubes — phloem (nutrients down) and

5 oS gl Sl el g ¢y so KU el A6 e a2diud g g oI eadl) A8la aiad — (peadl) Aadi

xylem (water up) ’ o Qf;c;:x\wjﬁ;;\uwaw\j@bﬁcmmw)
— e ° :&T}Luj‘ c.h@_)J}.J;J\ }ﬁj—dd\a‘d\j ;\AX\
Some small plants use diffusion oy

Aodll 42 penil - dleal JSLa

La3a]) ol el slall 48 ja

(le) S elall Jail) il s (i 403200 ) gall Jaal) elalll - il Led il alass
DLl Adee 230508 3yl LAY sy



Plant Adaptations to Land

Problems:
Need minerals

Gravity

Increase in
Height for Light

Adaptations for
Drier environment

Reproduction

Solutions:

Roots absorb H.,O &
minerals

Lignin & cellulose in cell
walls

Vascular Transport
System

Waxy cuticle & stomata
with guard cells

Pollen containing sperm

47



GENERAL LIFE CYCLE OF PLANTS

The life cycle of plants has two different phases. This is called;
ALTERATION OF GENERATIONS. In this alteration of generations,
the plant takes turns undergoing mitosis and meiosis to produce
haploid (n) gametes and diploid (2n) phase.

The diploid (2n) I|c1)hase is called the sporophyte - or Sﬂore
producing plant. The haploid (n) phase is called the gametophyte
- or gamete producing plant.

The spores are haploid (n) and produced through meiosis in the
sporophyte plant - each spore can grow into a new plant; the
gametophyte!

A gamete is a reproductive cell produced by mitosis and fuses
during fertilization with another gamete to produce a new
individual - the diploid sporophyte.
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Alternation of Generations

- Gametophyte
. "2n gametophyte

2n Sporophyte 1n pollen

plant embryo } .
- o Ovary with 1n
ovules (eggs)

Sporophyte



* Alternation of generations:

— Sporophyte — 2n - Diploid — produce haploid
spores by meiosis

— Gametophyte - (1n) — haploid undergoes mitosis
to produce eggs and sperm — the eggs and sperm
(gametes)

— Zygote - merge to grow into a 2n sporophyte
(cycle continues)




Plant Cladogram

Relationships among the various groups of plants

’ 14

|

R

Nonvascular Seedless
plants vascular plants Gymnosperms Angiosperms
]
Flowers
Seeds

Hardened vascular tissue

Reproduction by
spores

Algal ancestors



The four main groups of plants?

Mosses (nonvascular plants)— Bryophytes (15,600
SPECIeS) o cma wpviue,yans

Ferns (vascular & seedless plants)— Pterophytes (11,000
SPECIES) tosi i 5y i, cins

Gymnosperms (vascular & naked seeds)- Cone-bearing
Plants (760 species) ..ucue com w5y

Angiosperms (vascular & covered seeds)- Flowering
Plants (245,000 Species) .. cna a5, cug

3 & 4 are Spermatophytes




- Diversity of plants today

i Cone-bearing plants
760 species

Ferns and
their relatives
11,000 species

- 1/ Mosses and
{ their relatives
¢ 15,600 species

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?



Nonvascular Plants

Do not have vascular
tissue for support or
conduction of materials

*Require a constantly
moist environment

*Plants can't grow as tall
(Contd.)

..}’.."

/ .3‘7{_1 ‘. Gametophyte
AN €= 2
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\ i ; -
o s

os Gametophytes &
Sporophytes

54



Nonvascular Plants (contd))

e Cells must be in direct contact with
moisture

* Materials move by diffusion cell-
to-cell

« Sperm must swim to egg through
water droplets

* Called Bryophytes -.,Hepatophytes -.
& Anthocerophytes..



Vascular Plants

Vascular System:

« Xylem tissue carries water and
minerals upward from the roots

* Phloem tissue carries sugars made
by photosynthesis from the leaves
to where they will be stored or used

 Sap is the fluid carried inside the
xylem or phloem



Seedless Vascular Plants

(reproduce via spores)

Example plant Phylum

Features

Size

Location

Whisk ferns Psilotophyta

* produce reproductive

* ghout 30 cm

e tropical and

stem
* most produce spores on the
underside of their leaves

(0.4in.)to25m
(82 ft) tall

A5 gl i structures on the ends (1 ft) tall temperate regions,
T of forked branches as far north as
* N0 roots or leaves South Carolina
Club mosses Lycophyta e evergreens that produce e about 5 cm e tropical and
g0 sSpores in cones (2 in.) tall ten}pera:e”wglons.
* have roots PR TSNS
in swamps, or as
epiphytes
Horsetails Sphenophyta e jointed stems e about 60-90 cm e tropical and
T * outer cells of stems contain (23 f1) tall temperate regions,
o ' silica, the major component usually in maoist sail
of sand
Ferns Pterophyta * leaves * range from » all climates, on forest
Py 2L * most have an underground less than 1 ¢m floors, as epiphytes,

some in full sun,
some aquatic




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) (Badl) [yl daiial il
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Types of Nonvascular Plants
BRYOPHYTES ;o
( 1) BRYOPHYTA » Funaria Sp.

Ly ) i e ki) iy 5 5 (1 al)

BRYOPHYTES  (<bjijadl)
1- BRYOPHYTA, Funaria Sp.
el byl 3aldl

Lol sl il Jia

2- Hepatophyta (liverwort)
Marchantia, Riccia

dalaiie 408 Gl a
L)l 5 LS jlall ulia) Jie

Anthoceros sp.
¢l yall Lal) il ) jall
O oma Y Gl Jia




(2) Hepatophyta (liverwort)
Marchantia, Riccia

iyl g LSS Ll (palin) Jia Aadagia Apass iy 5a




(3) Anthocerophyta (Hornworts) Anthoceros sp.

g s il Jia oL RN Agasl) iy ) 3al)




Simplified Lifecycle of a Bryophyte

Sporophyte ‘
_ (2n)
Fertilization / Meiosis
/ L ¥ i ‘/
X \
. Spores
Gametes
(n) * ()
\(.
Wi
Mitosis ¥ M ftosis
05 :
Y Y
>

Gametophyte (n)
(3a) NONVASCULAR PLANT LIFE CYCLE



Types of Seedless Vascular Plants
PTERIDOPHYTES .. .
(1) PSILOPHYTA (whisk ferns) psitotum sp.

52 sl i Ja A8 gl il (i sl
.

* Epiphytes

* Rootless and
leafless




(2) LYCOPHYTA (ClUb mOSSES)Lycopodium Sp.

eyhgﬂutudu@dyjm‘ il

* Produces a sporangla bearing strobilus.

Mcy.kﬁ\};da&mthmC_\u
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(3) SPHENOPHYTA (Horsetails)

Saluall (a3 S ClleS, e Qg;ﬁai‘l.@ibj
(&) iy Blally 31y 5Y) Jaa

* Genus: Equisetum

* Large deposits of silica
in their leaves.

 Jointed stems with
whorled leaf
arrangement.




(4) PTEROPHYTA
(True ferns) ...




PTEROPHYTA (True ferns) ...

Broad leaves called fronds
Leaflets called pinnae

Sporangium (sorus p/ sori) are formed on the
underside of the fronds.

Unfolding fronds are called fiddleheads.
Spores are dispersed by the wind.

A ol Gl sY) e iy ye el

A ey ) Leilay

cAgnd ) 48 5l e il calad) e (1855 8aa) sl 5 pas Gl i) (ot 438 gn (ulS) S
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Types of
Gymnosperms



e -« Large fernlike leaves

o . (1) CYCADOPHYTA
* Plants are either males
or females (Cycads)..

il puall (Bl 5) 4nii 3508 (31 sl

a7 72  Plants produce gametes S o ks

B S day e 8 Ll i il

in large strobilus




(2) GINKGOPHYTA (Ginkgo biloba) .. =

Only one species in present day
Bear male and female cones on separate plants.
Male produces pollen in strobilus-like cones.

Female bears seed which develop a fleshy outer covering

alall cd gl 8 hadd aal g gl

M M M Aladie Gy 4 A gy g 4y ySAl Loy Hlal)

Plants are resistant to air pollution . e om0
el elhaall & jla ekt ) Jasy Y
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(3) CONIFEROPHYTA w0 cows
(Cone-bearing trees)

 Cone bearing
* needles with thick waxy covering
 Stomata in cavities below surface

 Seeds are carried on the surfaces of
cones

y * Evergreen and adapted to cold and

: Glans el ¢lazy slaza 4y ,0Y) 31 5Y)
dry habitat s R
:B\AMJ BJJL_\S‘ Qlﬁgﬂ\ & s g 3_)'\.'455\ Al

Male & female cones

(3) Fir neadles and cones (b) Pine neadles and cones (c) Yew needles and seeds



What is alternation of generations in gymnosperms?

Gymnosperm |

Malure
sporophyle

Maoture seed
on cone scale
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_(8) GNETOPHYTA........

There are three genera:
1. Gnetum : A tropical climbing plant
2. Ephedra (Shrub-like plants)

3. Welwitschia (Desert dweller with
large tuberous root). Has only two

leaves and may live 100 yr.
@\p\é&&a@y;#_\
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Angiospermae
(Anthophyta — flowering plants)
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What are the ANTHOPHYTA?

* Flowering
e Seeds are within a layer of protective tissue
* Flowers, ovaries, pollinators (insects, etc.)

stigma
F" Pistil
(mk
nnnnn

\\é’ﬁ ?m“l' w|

lllll

receptacle
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https://ar.wikipedia.org/wiki/%D8%B9%D8%B0%D9%82%D8%A9

Characteristics of Monocots and Dicots

Monocots

Dicots

Sicd Single Two
— cotyledon cotyledons
Parallel Branched
Leaves : .
veins veins
Floral parts often | Floral parts often
Flowers in multiples in multiples ¢
of 3 of 4 or5
L/ascsllar Vascular
st Bl esd bundles
ems sgatteri arranged
throughout in a ring
stem
Roots Worous Taproot

roots




Dicots v Monocots — other differences

Dicotyledons Monocotyledons

Vascular tissue in a ring |Vascular tissue scattered

round the stem Vascular

X tissue

Epidermis

Flowers with
multiples
of 3 organs

multiples
of 4 or
5 organs

© 2008 Paul Billiet ODWS e



http://www.saburchill.com/IBbiology/bio_hp.html

Switch to Sporophyte Dominance

© 2001 Brooks/Cole - Thomson Learning

GREEN ALGA BRYOPHYTE FERN GYMNOSPERM ANGIOSPERM




Plant Ecology



Ecology

The word first coined by E. Haeckel (1869) and H.
Reiter (1885) from the Greek words OIKOS (habitat or
home) and LOGOS (the study or knowledge), i.e. the
study of living organisms in relation to their habits and
habitats. It seeks to explain how many different kinds of
organisms can live together in the same place for many
generations (share habitats). It deals with the reciprocal
relationships between organisms and their environment.

OISl (s A e Giand () Al LS e Ailie £ 550 (e dand Sy 38 7 S8l a8 5 Leilin g agilabey (Blaty Lagd dpad) LSy B Al o
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The reciprocal relationships between organisms
and their environment
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Odum (1971) and Clark (1973) have defined ecology as

a science of ecosystems, i.e. study of the structure and
function Of nature Anglall A0k 55 Ay oy T sl sl Bl (e laS Al Gle 15850 (VYY) S5 (1AVY) pa

Arts and
Humanities

(orgisms ) — e o
1 The interplay of

organisms and

environment

combines between
objectivity of science
and subjectivity of art.



The three fundamental
ecological questions

>»What is there?
>»How much is there?

»Why is it there?



Environment

Summation of all biotic (living) and abiotic (non-living)
components that surround or potentially influence the
organisms and their habitats. It is a complex of factors
acting, reacting and interacting with the organism
complex, i.e., organisms and their environment are
wedded together in state of constant flux.

** Macro-environment (prevailing regional climate)

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

Juadl ¢ Jal g2l e Jana (o2 3 ke 58 Leili s dall Gl e i of Jaing ol ot 3 (Aaad) 502 ) Ayl e 5 (Faadl) Ala) b oSl paan Al
e Lt Alla b L g daal) Sl () ol ¢ oad) SN ae Jeliill g Jladl 250 )



Biosphere (sphere of life)

Total portion of lithosphere, hydrosphere and
atmosphere that supports the life of organisms.

5.5 S alf <l <

Atmosphere
g_;gﬂ atall
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Hydrosphere Lithosphere



Levels of organization

The biological portion of an interactive organism-
environment system. In ecology, the levels of organization
include:

¢ Individuals - the fundamental functional units.

*** Populations - members of the same species co-occurring in
space and time and sharing the same resources.

** Guilds - group of populations of different species exploit the
same resources.

** Communities - populations of organisms living together in
the same environment.

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

¢ Biomes - regional ecosystem types with similar communities.



SUBATOMIC
PARTICLES D

Protons, neutrons,
and electrons

organisms

(]

ATOMS ECOSYSTEM
Smallest unit of Dynamic system
a substance that retains of organisms
the properties of that interacting with
substance each other and

the inanimate

environment

Levels of organization

* 204 » L4 =
il glsa e
ey o4 Two or more atoms

bonded together

COMMUNITY
Populations of
organisms living
together in the
same environment

ORGANELLES ™

and CYTOPLASM
Components from which

cells are constructed

MULTICELLULAR
CELL ORGANISM
The smallest Individual composed
unit that is

of many specialized
cells




Ecosystem

All organisms and their physical environment in a
single location. Self-sustaining and self-regulating
communities of organisms interacting with one
another and with their environment. The matter that
cycles into and out of the ecosystem is small compared
with the quantities that are internally recycled in a
continuous exchange of the essentials of life. Various
ecosystems make up the largest life unit called

biosphere o Jelim ) Al SN o Claainad 313 aalati s 13 2SI al s ASa 8 53 s sall Lpalall gy s doal) IS pran
© e Jol5 8 LA ey saisale) oy i) ol e A jlie ysa i) QU 2 LA 5 JA1S Gl sall agTi e g (anall Lguany
sl ) ey SN slal) sas 5 JSES dabia) Al Akl sladl iy 5 g i (e



Ecosystem structure

1. Abiotic components
» Energy - solar energy
» Physical factors - temperature, light, wind, etc.

» Chemicals - inorganic substances (oxygen, carbon, etc.) and organic substances
(carbohydrates, proteins, etc.)

2. Biotic components
» Producers - green plants (autotrophs)
» Consumers - animals (heterotrophs)

(a) herbivore (primary consumer) - eats only plants; includes cows, zebras, horses,
deer, some insects

(b) carnivores (secondary consumer) - eats only other consumers (meat); includes
cats, owls, seals, spiders, seals, hawks

(c) omnivore (tertiary consumer) - eats both plants and animals; includes raccoons,
monkeys, bears, skunks, turtles

(d) scavengers - animals that feed on the bodies of dead animals; includes vultures,
hyenas, wormsDecomposers are organisms that get energy by decaying or breaking
down chemically the remains of dead organismes.

» Decomposers are organisms that get energy by decaying or breaking down chemically
the remains of dead organisms.



Food chain

A linear energy and chemical flow through
organisms, i.e. food from one trophic (feeding)
level reaches to the other trophic level (who eats
whom?). In the 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.
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ood Chain

Trophic level

Functional
role

Food chain

1. Producers

Periwinkle plants

Primary
consumers

Secondary
consumers

Tertiary
consumers

Quarternary
consumer
(ultimate
carnivore)

. Decomposers

Bacteria and fungi




Food web

The actual pattern of food consumption in a
natural ecosystem. A given organism may obtain
nourishment from many different trophic levels
and thus gives rise to a complex, interwoven
(interconnected) series of energy transfers. The
more complex the food web, the more stable the

il sisall (e 220 (e sl e Jgeand) 4l (Sa Gme S ey L gradall il Uil & 300 o) sal) LY adl) Jaaill s
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Food Web

Ultimate
~— carnivores

Primary

Periwinkles Goldenrods

it

Various

~~ consumer

levels

consumers

==



Food chain and
pollutant
accumulation

DDT in water
0.000003 ppm,
or .003 ppb

DDT insmall
fish (minnows)

DDTin
zooplankton
0.04 ppm




Types of Systems

(1) Closed system: Energy but not matter is exchanged between the
system and environment, e.g., earth.

(2) Open system: Both energy and matter are exchanged between
the system and environment, e.g., lakes or living organisms.

(3) Isolated system: Neither energy nor matter are exchanged
between the system and environment, e.g., (examples and
comments given as student assignment).




(Atbal) cilhailly 450al)  ghlial)
Zonobiomes (Biomes)

Equatorial diurnal climate da gall 4 jlaall  glalial)
Tropical A giusY) (slaliall

Subtropical (Desert)  (s!,aall) 48 gl cuad ghiial)
Mediterranean b giall jaal) 3halia

Warm temperate Aad)al) Daiaal) (glaliall

Temperate dsinal)  lalial)

Arid temperate (Continental) (&l Flall) ddlad) Axiaal)  glaliall
Cold temperate palall Aainal)  ghaliall

Arctic (Tundra) dgudadl) glaliall



Tundra 7" Grasslands I Tropical rain forests

[ Coniferous forests Shrublands (chaparral, " Semidesert (including tropical thornwoods)
(Montane and Taiga) B ) mediterranean, and tropical) arid grasslands

L }Deci Ailds frins BESEAE | Mountains with mixed biomes

] ~ Tropical savannas

Zonobiomes (4wl cildlail)) ddlal) ghliall



Allelopathy.... ..

** Allelopathy is a chemical interaction between two or more
populations that suppresses one population while the another
remains stable through the release of metabolic by-products
(allelochemicals) into the environment, o= Suis oSl ol o s ol

Ciladia o S Jfiadl) o a8 JUS e e JI Y AY)

Aol b el sl

** The allelochemicals are selectively toxic, affecting some species
but not the others. Many allelopathic species release autotoxic
compounds which affect their own growth and development

H o) e maadl (s AY) e il g0 o) 6V Gamn Je il (o) Ay endl a5 Sl sl
negatively (Autopathy). g% o = cot¥i sl Lamio e, £ oy e s

¢ To gain a selective advantage, there must be a trade-offs between
allelopathy and autopathy through which the source (donor)
species inhibits the target (receptor) species more than its self-

|nh|b|t|on. &1 (lall) Jamall JDA o I slaailly SLaS gl sl (s Alalie @llia 05 o cang AEEIY 3 jpall e J geaall
(Jiaall) Cangll e il



*Amensalism: An interaction between two
populations in which one is not affected and the
other is negatively affected. .. s v, vom cng o s g s

* Commensalism: An interaction between two
populations in which one is not affected and the
other is positively affected. =~/ 5y b s ot o dmms s

**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.
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¢ 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

Orga nism o ) (cllalall) gAY dal) Sl (Canaall) 132l juaS s S axdy @A) Jelall g 5 Jalal
* il (S 1 pum) o 5l ) Cilladd Al b 505 Lena il sile

*»* Symbiosis: An interaction in which both species are
positively influenced as a result of their co-occurrence
(happy and strong together). R

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



