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LAB TOPIC 2 : MICROSCOPES AND CELLS

Introduction

The cell is the fundamental biological unit .It’s the smallest and the simplest biological
structure possessing all of the characteristic of the living condition, and to understand how the
bodies of creatures work we have to know how the cells works.

We can’t see the cell components by our naked eye so the microscope was designed to help us
to explore the cell .

¢ Types of microscopes :

1. compound microscope : use visible light as a source of illumination (light microscope)

2. stereoscopic microscope : use visible light as a source of illumination (light microscope)

3. scanning electron microscope :use electrons as the source of illumination (electron

microscope)
4. transmission electron microscope: use electrons as the source of illumination (electron

microscope)

e In this subject we will study only about the light microscopes.

e SO the only things you need to know about the electron microscope that :
1. It can magnify up to million times (10°).
2. It use electromagnetic lens .

e There are many variations of light microscopes including :
- phase-contrast - darkfield
- polarizing -uUv

e The microscopes in biology lab are usually compound binocular or Monocular light
MICroscopes.

e Parts and functions of compound light microscope:

1. The head : supports both of Ocular lens and objective lens .
- Ocular lens magnification ( ¥ 10)
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LAB TOPIC 2 : MICROSCOPES AND CELLS

2. Revolving nosepiece : carries the 4 objective lenses :

- Scanning lens : magnification (¥ 4) .
- Intermediate lens : magnification (¥ 10) .

- High-power lens : magnification ( ¥ 40)
- Oil immersion lens : magnification (¥ 100)

3. The arm : supports the stage and condenser lens
4. The condenser lens : focus the light from the lamp through the specimen

e The hight of Condenser can be adjust by adjustment knops
e Thereis 2 types of adjustment knops:

- Corse adjustment knop

- Fine adjustment knop

5. lIris diaphragm: controls the width of the circle of light and, therefore, the amount of
light passing through the specimen

6. The stage : supports the specimen to be viewed .

- The stage can be moved right and left and back and forth by two stage
adjustment knops.
- Thesslid is secured under the stage clip.

7. The base : acts as a stand for the microscope and houses the lamp.

8. light intensity lever : control the intensity of the light that passes through the
specimen.

e The distanse between the eye-pices in the Monocular microscope called the
interpupillary distance .

e The distance between the specimen and the objective lens is called the working distance
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LAB TOPIC 2 : MICROSCOPES AND CELLS

[ Microscope Parts j

Ocular lens (Eye piece)

Diopter adjustment
Head

Nose piece

Arm (Carrying handle)

Objective lens

Stage clip
Aperture Mechanical stage
Coarse adjustment
Diaphragm
Condenser Fine adjustment
Illuminator Stage controls
(Light Source)

Brightness adjustment

Light switch

e Tips:
e Do not turn the fine adjustment knob more than two revolutionsin either direction.
e After the 40x objective is in place, focus using the fine adjustment knob.

e Never focus with the coarse adjustment knob when you are using the high-power
objective.

¢ Slides should be placed on and removed from the stage only when the 4% objective
Is in place.
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LAB TOPIC 2 : MICROSCOPES AND CELLS

e The stereoscopic_microscope has a magnification of 7 $#to 30 3.

e The stereoscopic microscope is similar to the compound microscope except in the
following ways :

- The depth of field is much greater than with the compound microscope ,so objects
are seen in three dimensions (3D)

- the light source can be directed down onto as well as up through an object, which

permits the viewing of objects too thick to transmit light

e Light directed down on the object is called reflected or incident light.
e Light passing through the object is called transmitted light.

e In stereoscopic microscope objects are seen in 3D .but in the compound microscope
objects are seenin 2D .

Dissecting microscope (Stereo microscope)

Eyepieces The &
; +

Digpier Cord Biology
Notes

Stereo head

Objective lens

( Zoom Knob
“7 Focus Knob

Top light switch

Arm
Stage clip ‘
Stage plate Bottom light
Base
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LAB TOPIC 2 : MICROSCOPES AND CELLS

The cell is the unit of structure and function

Cells mm) tissue mmE) organ mmm) system mm) organism

e Cells can be:

- Prokaryotic cells: lack nuclei and membrane

- Eukaryotic cells: have true nucleus with nuclear envelop and
membrane
e Eukaryotic cells are classified according to the mode of nutrition into :

- Autotrophic: can produce its own food
- Heterotrophic: eats other plants or animals for energy and nutrients

e Eukaryotic cells are classified according to number of cells into:
- Unicellular Ex. Amoeba
- Colony Ex. Scenedesmus
- Multicelluar Ex. Volvox

e Unicellular cells :

Amoeba

Food vacuole

Pseudopod [

Ectoplasm
Cytoplasm{

Contractile
Endoplasm

vacuole

Nucleus N
ucleolus
R SciuaceFacks i Water globules
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LAB TOPIC 2 : MICROSCOPES AND CELLS

e Parts and function of Amoeba :

1. cell membrane: is the boundary that separates the organism from its surroundings

2. Ectoplasm: is the thin, transparent layer of cytoplasm directly beneath the cell
membrane

3. Endoplasm: is the granular cytoplasm containing the cell organelles
4. Nucleus: directs the cellular activities .

5. Contractile vacuoles: gradually enlarge as they fill with excess water

6. Food vacuoles: are small, dark, irregularly shaped vesicles within the endoplasm and
they contain undigested food particles.

7. Pseudopodia (“false feet”): They are used for locomotion as well as for trapping and
engulfing food in a process called phagocytosis

e The Amoeba is Heterotrophic cell.

e Colony cells :

e Scenedesmus is an aquatic algye that usually occurs in simple colonies of four cells.

Cell wall

Vacuole

Chloroplast

Nucleus
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LAB TOPIC 2 : MICROSCOPES AND CELLS

e Parts and function of Scenedesmus :

1. Nucleus: is the spherical organelle in the approximate middle of each cell

2. Vacuoles: are the transparent spheres that tend to occur at either end of the cells.

3. Spines: are the transparent projections that occur on the two end cells

4. Cell walls: surround each cell.

e Scenedesmus is Autotrophic

e We use methylene blue to stain the specimen

e Multicelluar cells:

e Volvox is an aquatic green algye

e Volvox is an Autotrophic

® Daughter colonies (sex cells) : specialized for reproduction.

Cytoplasmic strand

e Vegetative cell are connected by Cell wall \(-
Cytoplasmic strands Nucleus

Daughter
colonies
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LAB TOPIC 2 : MICROSCOPES AND CELLS

Cytoplasmic {2

e Plant cells: strands

Nucleus

e Plants are multicelluar autotrophic organisms Chigroplast™ e

e Parts and functions :

1. cell wall: is the rigid outer framework surrounding the cell and it gives the cell a
definite shape and support .

2. Protoplasm: is the organized contents of the cell, exclusive of the cell wall.

3. Cytoplasm: is the protoplasm of the cell, exclusive of the nucleus

4. central vacuole: is a membrane-bound sac within the cytoplasm that is filled with
water and dissolved substances. This structure serves to store metabolic wastes and
gives the cell support by means of turgor pressure. Animal cells also have vacuoles,
but they are not as large and conspicuous as those found in plants.

5. Chloroplasts: carry the pigment chlorophyll that is involved in photosynthesis

6. Nucleus: controls cell metabolism and division

e Animal cells:

EpPITHELTAL CELLS

e Animals are multicellular heterotrophic organisms.

CyropPLASM

e parts and functions:
1. cell membrane is the boundary that separates the cell from
its surroundings.
2. Nucleus: is the large, circular organelle near the
middle of the cell.
3. Cytoplasm is the granular contents of the cell
, exclusive of the nucleus.

\ CELL

NUCLEUS MEMBRANE
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LAB TOPIC 3 : DIFFUSION AND OSMOSIS

e Organelle membranes and the plasma membrane are selectively permeable

e Diffusion: molecules move from an area where they are in high concentration to one
where their concentration is lower.

e Osmosis: diffusion of water through a selectively permeable membrane from a region
where it is highly concentrated to a region where its concentration is lower.

o There is three types of solutions :

1. Hypertonic: solution that has a greater concentration of solutes on the outside of
a cell when compared with the inside of a cell.

2. Hypotonic: solution has a lower concentration of solutes than another solution.

3. Isotonic: solution is one that has the same osmolarity, or solute concentration, as
another solution.

e Diffusion through membrane:

s
e The separation of glucose and starch depend on size V3 “
of molecules not the concentration. Beaker /S /| B
/ H,0 + LK
e Glucose is smaller than starch so it will move out Dblis & | Giuos,
. . . tubing bag i starch
of dialysis tubing bag. e Yy

folded end String or
rubber band

e You will use two tests in your experiment:

1. (1K) test for presence of starch (lugol’s)
- When I:KI is added to the unknown solution, the solution turns purple or black if
starch is present.
- If no starch is present, the solution remains a pale yellow-amber color.
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LAB TOPIC 3 : DIFFUSION AND OSMOSIS

2. Benedict’s test for reducing sugar

- When Benedict’s reagent is added to the unknown solution and the solution is heated,
the solution turns green, orange, or orange-red if a reducing sugar is present (the
color indicates the sugar concentration).

- If no reducing sugar is present, the solution remains the color of Benedict’s reagent

(blue).

e Osmotic Activity in Cells:

1. Animal cells: Osmosis and Animal Cells

Hypotonic solution Isotonic solution Hypertonic solution

e The cells witch put in hypotonic solution will gain
water by osmosis and become lysed .

o the cells witch put in hypertonic solution will lose
water by osmosis and become shriveled.

e The cells witch put in isotonic solution won’t gain
or lose water so in-will be normal cell.

2. Plant cells:

Hypertonic lsetonic Hypotonic

e The cells witch put in Hypertonic solution will lose
water by osmosis and become plasmolyzed.

e The cells witch put in Isotonic solution won’t gain or Plasmolyzed Flaceid Turgld
Lose water by osmosis and become flaccid.

e The cells witch put in Hypotonic solution will gain water by osmosis and become
Turgid.
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LAB TOPIC 4: ENZYMES

e It is known that huge numbers of biochemical reactions take place in living
cells that lead as a whole to the various aspects of life of growth and
reproduction and these interactions require vital media to accelerate and
direct them according to the need and activity of the cell called enzymes, and
enzymes are specific protein molecules, which are found in living cells,
mediating The vital reactions and in the absence of them stop in those
reactions and lead the cell to perdition and death.

e Enzymes can be considered as biological intermediaries whose efficacy is
sometimes reduced by the presence of inhibitors that lead to changes in their
physical and chemical state. They can also initiate biological reactions, and are
characterized by specific selective properties, that is, for each specific enzyme
reaction. Likewise, enzymes as biological media reduce the energy level
(potential energy) of the chemical reaction in general compared with
inorganic media. And that the outputs are generally compared to inorganic
media. And that the final products of chemical reactions appear in a percent,
and usually a final complex of chemical reactions appears one hundred
percent. Usually, a stage complex is formed between the enzyme and the
Substrate reaction substance called Enzyme complex Substrate, abbreviated
(ES) through the active center, and is achieved with a specific connection to
the ends of amino acids, which leads to Giving the specific space shape that is
associated with the high quality of the enzyme, according to the lock and key
theory, where there is a geometric correspondence between the enzyme
molecule and the reaction material.
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LAB TOPIC 4: ENZYMES

e Enzyme:

e Enzyme: biological catalyst that accelerates /speed up the reaction without
being consumed .

e Most enzyme are protein ,they speed up reaction by lowering reaction energy
,the most important feature of the enzyme that they are highly specific .

8aaae Joldi sale 4l 4y 33 US54y Gl g 33l A) Jelds JS (of | 801 5l 4 3030 5 e aaf

% every enzyme has substrate ...” a3V lele Jaidy ) 3all)
and they are has an active site ...

“l e il Y pald JSAsubstrate d) 20k 2ase JSE e 3 )le” | Jalill 48 gal) ga g

b‘)é.“—(ﬁmﬁy‘g‘\.iuahcusﬁddﬁdsCM\JM\QJLJAJ&)MO}

e The Cofactors :

(il )5S Lo Llle Lialuaal & 5 ¢ gl ()5S e Bale ¢ ay 301 (udil Baclie Jal s o

Substrate

7}
| Q.
B &

Lock-Key Complex

el =

Key (substrate) Lock (enzyme)

Enzyme-Substrate
Complex
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LAB TOPIC 4: ENZYMES

Factors affecting enzyme activity :

Enzyme activity can be affected by
a variety of factors, such

as temperature, pH/ conEc';m'rna‘t!ion
concentration and chemicals. X

Temperature

P—

Enzymes work best within
Substrate Factors Chemical

enzyme y
ranges, and sub-optimal | \

conditions can cause an enzyme

to lose its ability to bind to a substrate.

Chemicals :

1. Activates = Cofactors—> organic coenzymes
2. Inhibitors 2 Competitve 2 in active site =>Non competitive 2>

substrate J) giag a3V J8d o bahuday Ml g, Al a3 JSG (B by g 3L Bl )
Active site J% bl ¥l

Denaturation of enzyme:

Enzyme structures unfold (denature): when heated or exposed to chemical
denaturants and this disruption to the structure typically causes a loss of
activity.

Protein folding is key to whether a globular protein or a membrane protein
can do its job correctly. It must be folded into the right shape to function

Byl Aa o (8 poalie i pli ) o o 3 S5 o sl sa

In low of Temperature: .4slaiivl sale) (Sa o 585 (gl 4l Jeany al s Jad a1 39 o) S
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LAB TOPIC 6: PHOTOSYNTHESIS

Photosynthesis:
transforming light energy into chemical energy to synthesize organic compounds (glucose)
from CO2, and in the process water is used and O2 is released .

e We determine photosynthetic activity by testing for the production
of starch, using iodine potassium iodide (12Kl)

e The color of the iodine is yellow-amber .

(1K) stains starch into purple-black color.

A change from the yellow-amber color of the iodine solution to a purple-black solution is
a positive test for the presence of starch .

The plant witch used in the experiment called geranium .

Photosynthesis in plants:

Photosynthesis

6CO2 + 6H20 > CGH1205 * 602

carbon water glucose oxygen
dioxide

e cellular respiration in animals:

Cellular respiration

C,H,,0, + 60, > 6CO, + 6H,0 + ATP

6 1276
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LAB TOPIC 6: PHOTOSYNTHESIS

e Pigments in Photosynthesis:

e A pigment is a substance that absorbs light. If a pigment absorbs all wavelengths of
visible light, it appears black.

e Green colors in plants are produced by the presence of chlorophylls a and b located in
the chloroplasts.

e Yellow, orange, and bright red colors are produced by carotenoids and it also located in

e Blues, violets, purples, pinks, and dark reds are usually produced by a group of water
soluble pigments.

e The anthocyanins, that are located in cell vacuoles and do not contribute to
photosynthesis.

e Separation of Plant Pigments by Paper Chromatoqgraphy:\

e Thin layer Chromatography (TLC)

e The plant used in this experiment is spinach.

e A blender was used to rupture the cells, and the pigments were then extracted with
acetone.

o the pigments will move at different rates, depending on their different solubilities in the
solvents used and the degree of attraction to the paper .

e Chromatography paper is a polar (charged) substance.
e The solvent, made of hexane, ether and acetone, is relatively nonpolar.
e The most nonpolar substance will dissolve in the nonpolar solvent first

e The most polar substance will be attracted to the polar chromatography paper; therefore,
it will move last.
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LAB TOPIC 6: PHOTOSYNTHESIS

¢ Types of pigments shown in the experiment :

Xanthophyll: Appear in dark yellow color.
Chlorophyll a: Appear in light yellow color.

Chlorophyll b: Appear blue green color.
Beta carotene: Appear in yellowish green color.

P w N PR

% 3 . Pigment 4 (Non-polar)
Y Y —
f — Carotene

—
Polarity
Xanthophyll
decrease
Chlorophyll a
Chlorophyll b
Leaf stain (pola r)

e Least polar: Beta carotene
e Most polar: Xanthophyll
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

Cliall <8 Jelall DNA e s 5ia3 Y 316 1 4 WDIAD 8 aSaill S je (o Cag pnall (00 @
A5l
e s go 5 S A0 o A e, Clin JS5 o (5585 () ST diad) Sl sleall v
A4 Alaall JS agle A gane JlS DNA s3> (o 3oke 3 1) o g ga g SI
e Cell cycle: all the events that take place in the cell from the beginning of one
cell division until to the next division

Growth occurs as
organelles double.

Mitosis and
cytokinesis
occur.

Growth occurs DNA replication

as cell prepares occurs as
to divide. chromosomes
duplicate.

Cell cycle: 1. Interphase 2. M.phase
e Interphase:- “preparation” 48 .l o) jal Caeliaii Cua
Gl Cluiaall prea caclial® ¢ o )3 sl 40aS aeliati 48 organelles
S Jl cacliaidls jo Laid _aDNA
G2 Gluac (e lpadi Lo daldl) oSS
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

e M.phase:-

1. Karyokines (nuclear division ) .. <l sw sa s S Lgd anisiy

2. Cytokines (cytoplasm division ) .45 sisa g o 52 sl & 565 g andiy

e Aim of cell division:

2. Reproduction: 1. sexual (meiosis) at gametes, 2. A sexual (mitosis)
3. Replacement (mitosis )

4. Growth (mitosis )

e The human has 46 chromosomes = (2n) “diploid “
(1n) 23 chromosomes from male
(1n) 23 chromosomes from female

2ldiy) e wildldiploid (2n) JI e Wl Skal 5 Jhaploid 0sSinl o5 S L Gxar -
W S A vie Eaay Al Coaiall

Ay ¢ 5 oall Qali oy gx die Caany LeS anally e o o Al oay gx anaall zlia 131 S Ll -
2nc~.5‘9\.u3.ae\.u§3\

- Deference between mitosis and meiosis :

Mitosis Meiosis

Wl lgeyielgelileiel 88 Same number  Half number of
in daughter cell of chromosomes

chromosomes

Number of cells Two cells (2n)  Four cells (1n)

Genetic variation Genetically Non identical
identical cell

Type of cell Somatic cells Sex cell
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

Chromosome X Criilaie (aiila s S (g ()5S g ga g SII -
- vy psmsas S (e 3l g adiles S JS Llad

DNA molecule

Centromere —p

S

—€«— Long arm

L

Sister chromatids

Tel

single chromosomes2_»#

—— Shortarm é}u UJS,-.‘ LA.A.K: uS.‘d.A\S DNA "‘Lﬁ,); 4\7339
5 208 e dadaly (paryy (ala g e padlag S
p s sa g S (683 38 () K4 Centromere |, s il

phase J « «eelai ¢ JalS

aganiy a gu a5 I (ats J el aiile s SI -

sister chromatids

ophase Daughter cells

Anaphase
Metaphase
AR
-
w 2n

Two nuclei
Prop_hase/ reform at poles After cytokinesis two
daughter cells result
Chromosomes Chromosomes align Chromatids of each o
spiralize with their centromeres chromosome separate
on the equator and into daughter chromosomes
altach to the spindle and move to opposite poles

DNA replication
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

e Mitosis:2n 2> 2n, 2n:

A.Karyotinesis :

e Prophase (guesdl yshll)
e Metaphase(2 5wy ) shll)
e Anaphase(Jb=&¥) Hshll) ~ karyokinesis stages
e Telophase( el ) shll)

\. J

A

>Cytokines s ja s3is Jaxiy Telophas o (A s e Jak sale.
Inter .. & o) Aa ja Jobs (585 Karyokinesis 4da yay (AL o J 4411

phase
058k i sinterphase J) Aa ey 403l sl gl gaal) caad Gl olie
DNA.. J

Arifila g S A%l g (pila 98 LAl agaandy Al s g (il o J8 DNA ..
O i 9 (A8 Gl g dngd ) S e o g g S () 9S
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21 LAB TOPIC 7 : MITOSIS AND MEIOSIS

1. Before mitosis actually
starts, interphase begins.
Interphase is when the
cells start to copy its DNA.
After interphase, mitosis
begins. The steps of
mitosis are prophase, 1
metaphase, anaphase,
telophase, and then |
cytokinesis.

Prophase
o \ The chromosomes
| appear condensed,
\ and the nuclear
| envelape is not
apparent.

\
q' - "',

Nucleolus,f

\Ig \II
Uc- -oi-
’Il" t”..

Interphase
- The nucleolus and the
| nuclear envelope
74 |\ are distinct
J, J and the chromosomes
8| arein the form of

Nuclear~ threadlike chromatin
envelope j Chromatin
p The 1st phase is Prophase.

During prophase, the chromatin
condenses into chromosomes, the
contrioles seperate, spindles form, and
the nuclear envelope disappears.

Spindle [—Metaphase plate

3. The next step is metaphase.
During metaphase, the
chromosomes are lining up in
the middle while the spindles
attach to the contromeres

fibers Metaphase

Thick, coiled

_ chromosomes are
.| lined up in the

2| center of the cell

=
i \"/ '/ on the metaphase |
/ plate. Spindle

fibers are attached
to the chromosomes.
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

4. After metaphase, the next

step is anaphase. During Anaphase
anaphase, the ",l The chromosomes

’ _ t.| have separated
chromosomes are pulling 5| and are mwmg
apart at the centromere to " '.'I toward the
create 2 sister chromatids. ' noles.

After that, the chromatids ‘
separate

Telophase
\/ . The chromosomes
1 F\ 4""'"\ | ore gt thepoles, 5. The next step is telophase. The
|'¢u,,/ D —_—/} A and are BEComing ¢k romatids are now chromosomes
‘;M 8l = \ ':""’ TRGROULIER TG again. The nuclear envelope
i \ 3= / 10| nuclear envelope | 383IN- P
\ g | is reforming. The reforms and the spindles will
\_/ \_/ / tytoplasmmaybe | disappear.
4 dividing,
6. after telophase, its P W g %
cytokinesis or "cell |_:__: £ /\} = 4 /\\)::\_-f_,;‘-|
movement". The \\ . \/ -~

division of the =
cytoplasm of the ———/
cell begins. When | £
cytokinesis is done, s
the whole process ‘
begins again.

\:gtokinesis
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

e Meiosis : 2n=> 1n, 1n, 1n, 1n

~ yetwf> . Interphase

' The nucleolus and the
. huclear envelope

| are distinct

,| and the chromosomes
/' are in the form of
threadlike chromatin.

e This starts with interphase. During [

A

interphase, the cell groups and the || k! ih!

cell copies DNA. '/\ Y
Nuclear-~<

~ envelope * “Chromatin

e Then, meiosis starts. Prophase 1 is the start \//‘f;ﬁ”l%,
of the process. This exchanges DNA /2 S, Frophase
i . g. |/ T e ‘att \ The chromosomes
&creates genetically recombined cells. Hi 7, | appear condensed,
’ | and the nuclear
| \ \ | envelope is not
apparent.
. &
Spindle —Metaphase plate
e Metaphase 1 is the second step. During fibers e M Metaphase
. . . ' Thick, coiled
this, the chromosomes line up in tetrads ( chromosomes are
. . \ lined up in the
which are pairs of homologous 2 center of the cell
chromosomes ) one from each parent. on the metaphase
plate. Spindle
fibers are attached
to the chromosomes.
e Anaphase 1 is next. The homologous pairs ' Anaphase

separate to opposite poles of the cell.

' The chromosomes
have separated
] and are moving
| toward the
poles.

1
A
A
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

Telophase

~ The chromosomes
\ are at the poles,
and are becoming
‘. | more difuse. The
nuclear envelope
/18 reforming. The
- cytoplasm may be
dividing.

e When Telophase starts, two
nuclei form

Ifi.'é::-(\\;7\) = ( // >\)€-'3|
= Cytokinesis form 2 daughter cells \/ /

|'§i-@i%
e Prophase 2 is the step that prepares to Prophase I \ { B |
divide " \- /'_/'

rophase [ '\ Y lu"" % /d'-\'\
Prophase II [ ( J \ ‘,\\N .J
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

e Anaphase 2 is where the
. ; ‘ Anaphase I 8=
chromosomes separate into sister

S I
chromatids & y

Anaphase II I:;‘n-———-u':l |'—:--

| i —

'" I ) ‘ );l
. . Telophase I |',=',5 @ o
e Telophase 2 is where the chromatids \\@ ,\\ J

splitinto 2. N N\

Telophase II | @:©| |\@ @ |

e The very last step is cytokinesis. During N, 4 2 ~—/
this, it ends with 4 daughter cells being

created. / \Egtokiﬁis

o=

o (R ', [ 4

‘ - ;

N\
\

F/ﬁ - \
)

|
% 3
;..,l
A0 |
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LAB TOPIC 7 : MITOSIS AND MEIOSIS

e Mitosis in plant:

e The plant used in the lab is: onion
e Mitosis in Allium Root tip (Al acdll)
e Zone of cell division (L)

Mitosis in the Root Ti

> Mitosis in plant cells occurs — =
only in regions of spezc?;;g{ion = -

i i i Root ti i
meristematic tissue. ek

in this direction

> The meristematic tissue is

located at the tip of every —
stem and every root.
. R Zone of
> In contrast, mitosis can elongation

occur throughout the body
of a growing animal.

Ay

Meristematic tissue

Zone of cell (area of cell division)

division

g

Root cap
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LAB TOPIC 15 : PLANT DIVERSITY 1

Flan

e The plant body is often covered with a waxy cuticle that:
1. prevents desiccation
2. prevents gas exchange

e THE problem solved by the presence of openings called stomata (sing., stoma).

e Flowering plants are the most diverse and successful group in an amazing variety of
habitats .
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LAB TOPIC 15 : PLANT DIVERSITY 1

e Plant life cycle :

¢ All land plants have a common sexual reproductive life cycle called alternation of

generation:
Gametophyte |
—
Archegona Antheridia |
—
[mrross |
Spores Sperm
Es
a9 y -
FERTILIZATION
Haploid (n)
Diploid (2n)
Zygote
S
Embryo
Sporangia
Sporophyte

e plants alternate between a haploid gametophyte generation (1n) and a diploid
sporophyte generation (2n).

e Inliving land plants, these two generations differ in their morphology, but they are still
the same species.

¢ Inall land plants except the bryophytes (mosses and liverworts), the diploid sporophyte
generation is the dominant generation.

e The essential features in the alternation-of-generations life cycle, beginning with the
sporophyte, are:

1. The diploid sporophyte undergoes meiosis to produce haploid spores in a protective,
non-reproductive jacket of cells called the sporangium.

2. Dividing by mitosis, the spores germinate to produce the haploid gametophyte.
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LAB TOPIC 15 : PLANT DIVERSITY 1

e The gametophyte produces gametes inside a jacket of non-reproductive cells, forming
gametangia (sing., gametangium).

e [Eqggs are produced by mitosis in archegonia (sing., archegonium).
e sperm are produced in antheridia (sing., antheridium).

« The gametes fuse (fertilization), usually by entrance of the sperm into the archegonium,
forming a diploid zygote, the first stage of the next diploid sporophyte generation.

- Gametophyte

- Sperms - Sporophyte
- Eggs - Zygote

- spores - embryo

e Nonvascular Plants (Bryophytes) :

Sporangium

e Bryophytes are an ancient group of Sporophyte
* The
nonvascular plants. S ooy
of a Moss

e Bryophytes are small plants that generally

Gametophyte

lacking vascular tissue.

e Bryophytes have water-conducting tubes
appears to be present in some mosses. And these tubes are unrelated to the
vascular tissue in vascular plant .

e Bryophytes have a different life cycle because the gametophyte is the
dominant conspicuous .
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e Because bryophytes are Non-vascular, they are restricted to moist habitats for their
reproductive cycle. And have never attained the size and importance of other groups of
plants.

e The gametophyte plants remain close to the ground, enabling the motile sperm to swim
from the antheridium to the archegonium and fertilize the egg .

MJ %
Key "t?g Male

gametophyte ’
Haploid (n)
Diploid (2n) @

_-Raindrop

VO Spores f Gametophore TR
Spore ° Female Archegonia
dlspersal s gametophy'te (n)

FERTILIZATION

(within archegonium)

(sporangium)

Archegonium

Young
sporophyte
2n

# Female
gametophytes

Copyright © 2008 Pesnon Education, Inc., publating 83 Pearson Benjamin Cussmings.

e They have a cuticle but lack stomata on the surface of the gametophyte thallus (plant
body that lacks vascular tissue), which is not organized into roots, stems, and leaves.

e Stomata are present on the sporophyte in some mosses and hornworts.

e Bryophytes are not important economically, with the exception of sphagnum moss, which
in its harvested and dried form is known as peat moss.
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e Seedless Vascular Plants :

e The amphibians dependence on water for external fertilization and development of the
unprotected, free-living embryo.

e Features of seedless plants :

- All seedless vascular plants have vascular tissue, which is specialized for conducting
water, nutrients, and photosynthetic products

- Their life cycle is a variation of alternation of generations, in which the sporophyte is the
dominant plant

- the gametophyte is usually independent of the sporophyte.

- These plants generally have leaves, and roots, as well as stomata and structural support
tissue.

- They require water for fertilization (feature of motile sperm).

The gametophyte is small and restricted to moist habitats.

e We will study 2 phyla in this category:

1. Phylum pterophyta : Includes:
- Fern
- Equisetum
- horse tail

2. Phylum lycophyta: Includes :
- Lycopodium

e The only important members of this groups in Economic are the ferns, a significant
horticultural resource.
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e Phylum pterophyta — ferns:

e Features of Ferns :
1. They are the most successful group of seedless vascular plants.

2. Lack woody tissue.
3. Small size.
4. Occupying habitats from the desert to tropical rain forests.

e Haploid spores of ferns fall to the ground and grow into heart-shaped gametophyte
plant.

e All seedless plants depend on an external source of water for sperm to swim to an egg
to effect fertilization and for growth of the resulting sporophyte plant.

e The gametangia which bear male and female gametes are bonne on the underside of
the gametophyte archegonia

« Fern life cycle:

2. The gametophyte has both male and
female sex organs. They mature at
different times to aid in cross fertilization.

1. The released spores grow mnto a
small, heart shaped plant called a

(See below for a picture of a gametophyte)

6. Spores are formed

using meiosis. They
are released from the

sporangium.

Anthernidium

Meiosis

| Sporangium

Mature
sporophyte

New sporophyte

__ : [ & FERTILIZATION ~ %
& X e

Y

‘ " Haploid (n

) 2 Diploid (26)
5. On the underside

of fern leaves, son 3. Ferns need water for fertilization. The

A ) % W' are fTrmed. '?1&1 4 sperm swim to the eggs. A zygote
. are clumps o : ’ e ; g
Early frondd, called ST The zygotegrows using mitosis. This forms:
fiddleheads sporangia holding - -
P Seio b chasibees slant is the sporophvte."I'}ns is the
(See picture below) FERIOCUCHVE Spores plant most of us recognize as a fern.
Bee below for a picture of fern

(See below for a sporophyte with its

Sputes) gametophyte)

Page 6 of 7




LAB TOPIC 15 : PLANT DIVERSITY 1

e Phylum pterophyta - Equisetum (horse tail):

Strobilus

- Strobilus do meiosis and Give us Spores

- The right side of the plant represent
the sporophyte .

- Strobilus do meiosis and Give us
Spores.
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Plant
kingdom

SEED VASCULAR PLANTS:

These plants have vascular system and bear seeds.

e Seed is dormant embryo with nutritive material covered with protective layer.
e Sporophyte is dominant.

e They have very reduced gametophyte .

e These plants are heterosporous produce 2 type of spores:

1. megaspore that develops into the female gametophyte.

2. microspore that develops into the male gametophyte.

Seed vascular plants consist of gymnosperms and angiosperms.
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e Gymnhosperms:

e Gymnosperm means that is no fruit cover the seeds "naked seed".
e Life cycle in gymnosperms (time from seed to seed) is long.

e Need wind for fertilization (pollination) .

cones).

e Female cones are larger than male cones.

Example for gymnosperms: phylum coniferophyta , plant is pine (Pinus).

e Pine life cycle:

Megasporocyte (2n)

Pallen cone

POLLINATION

Female gametophyte are produced in the female cones (ovulate cones) .

Key
Haploid (n)
Diploid (2n)

Scale
sectioned
through
avule

&
8470
W
Mature sporophiyte (2n) B
g Pollen grain {n)
{male gametophyte)
Seedling .- MEIOSIS 4 Microspores (n)

Pollen cone
Microsporocytes (2n)

Megaspore {n)
{only one
develops)

! -
Seed coat (2n)
(derived from
parent
Embryo (2n) sporophyte)
(rienw
sporophyte)

Discharged
sperm
nucleus ()

Zygote (2n)

Food reserves (n)
(nametaphyte
tissue)

Pollen tube

FERTILIZATION

Germinating pollen

Male gametophyte which is the pollen grain are produced in the male cones (pollen
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« Angiosperms:

e Angiosperms now occupy well over 90% of the vegetated surface of Earth and

contribute virtually 100% of our agricultural food plants.

e The plant have a flower (flowering plants) .(phylum anthophyta)

e The Seeds are covered with fruit .so this structure provides protection and enhances
dispersal of the young sporophyte.

e the process of flower pollination is mediated by:

- insects - wind - birds and bats - water - specific agents

e Male gametophyte is the pollen grain.
e Female gametophyte is part of the flower ovule.

e The life cycle (from seed to seed) can be short (a year) of long.

® The showy flowers (attracting attention by color or shape or smell) are mostly pollinated

by animals.
Stigma-,
Style -
Petal
Pollination
- Carpel
Reproduction
&= A _ (Female)
Stamen Anther Ovary -
Reproduction L Fijlament Ovule -
(Male)
Receptacle
Sepal Generation of
Protection of flower organs
flower buds
Pedicle " A

Page 3 of 5




LAB TOPIC 16: PLANT DIVERSITY Il

. Parts of flower:

e Pedicle: The stalk of a flower.

e Receptacle: The part of a flower stalk where the parts of the flower are attached .

e Sepal: The outer parts of the flower (often green and leaf-like) that enclose a developing
bud. Collectively called calyx.

e Petal: The parts of a flower that are often conspicuously colored. Collectively called
corolla.

e Stamen: The pollen producing part of a flower (male reproduction part), usually with a
slender filament supporting the anther.

e Anther: The part of the stamen where pollenis produced.

e Carpel: The ovule producing part of a flower (female reproduction part). Consist of
stigma, style, ovary and ovule. The mature ovary is a fruit, and the mature ovule is a
seed.

e Stigma: The part of the carpel that receive the pollen grain .

e Ovary: The enlarged basal portion of the carpel where ovules are produced.
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e Flower life cycle:

Mlcmspms (n)

\-
rotengan 0 ——0) @

(Male gametophyte)

" Germinating
szed

pollen tuba

Style

Embeyo (2n)

Endosperm 3n) o

Polar nudel (2)
form the central cell

pe= Haﬁl;ald n)
© piplod (2n)
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e There are 4 types of Plant Tissue:

1. Dermal tissue 2. Ground tissue

3. Vascular tissue 4. Meristematic tissue

o Dermal Tissue ( The Epidermis) :

e The epidermis forms the outermost layer of cells, its usually one cell thick, And it
covers the entire plant body.

e The epidermal cells are often flattened and rectangular in shape.
- (Sl ket 5 dataue DA

e Most aboveground epidermal cells covered with cuticle (waxy material prevent water
loss) .
- (sl (a8 pial dprads Bale Blara (5585 dpa A mhauY) e 53 g sall LA

Cross section

Cuticle ——
Epidermis ——»

e | eaf surface showing epidermis with stomata and guard cells.

® The epidermis provides protection and regulates gas exchange and transpiration (water
evaporation) (<l bl Jalis alaiws g dgleall 3 000 8 ¢3)

Guard
cells

Cuticle

e Specialized epidermal cells include: '

idermis
- Trichom which is hair-like structure. :
- Guard cells of stomata.

- Root hair.
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o Ground Tissue :

e Ground tissue Includes :

Characteristics and functions

- Most common cell in plant. (bl & le sd iSY))

- Living cells with thin cell wall and large vacuoles.

- Function in: photosynthesis, support, storage of material and lateral
transport.

- Found beneath epidermis. (3l caas aa ¢3)

- Living cells with uneven thickening of cell wall.

- Function in: providing flexible-support to young (primary growth) plants.
(Bmimall lall ) yall acall i o3)

- Dead cell at maturity with thick cell wall that may contain lignin.

- Most common type of sclerenchyma are thin long fiber.

- Function in: providing strength and support.
(Al 5 daleall)

e Vascular Tissue :

e Function : transporting materials throughout the plant body
(<l ans e 3 gall Jis)
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e Vascular tissue Includes two type of complex tissue:

1. Xylem ((<dl)) -

e Function : Transport of water and minerals throughout the plant and provide support.
(<l ol a) A galaall elall Jai g daleall)

o Types of Cells in xylem:

> Vessel: large in diameter with open end, joined end to end to form continuous
tubes throughout the plant.

> Tracheids: thin and long cells with perforated tapered end, joined end to end to
form continuous tubes throughout the plant

> Parenchyma: for storage and lateral transport.

> Fiber: for additional support.

e Tracheids and vessel elements are the primary water-conducting cells.

2. Phloem (salli):

e Function : transport of the photosynthetic products. (s sall sl g 5 Jas)

AsT Esl 1,2 A8l ol Y
um\@@&sclduj
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o Types of Cells in phloem:

» Sieve — tube cell: the main conducting cell. It is a living cell that lack nucleus and
have sieve-plate, joined end to end to form continuous tubes throughout the plant.

» Companion cell: associated with sieve-tube cell. Regulate the function of sieve-tube
cell.
» Phloem parenchyma: for storage and lateral transport

» Phloem fiber: for additional support.

o Meristematic Tissue :

e Meristematic tissue is a tissue in plants that consists of undifferentiated cells
(meristematic cells) capable of cell division (mitosis).

(5 sosie lusiil) g Il ALdiV) e 5,008 (dafi yo LDIA) 5 laie o LA (o oy sSi il 8 cmpnsi)

Meristems give rise to various tissues and organs of a plant and are responsible for

e We have 4 different types of meristematic tissue:

1. Primary meristems: located in shoot buds and root tips, responsible for primary growth of plants
2. Pericycle: located in the root, divide to produce lateral root.

3. Vascular cambium: locate between xylem and phloem, responsible for secondary
(woody) growth of plants. (il (23all) s s saill e Jsguall a5 ¢ clallly Culial) mus (o))

4. Cork cambium: locate inside the cork, responsible for secondary (woody) growth of plants.

- (UL (aadl) o N sail) e J gl
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(apical bud)
terminal bud

| )

A/ i
Plant organs : { ‘\\ b/e

petiole

Primary stem : Porhial g

stem

node

The stem is the main plant axis {
mternode{

i#
5

Stem functions:

1. Support of shoot parts such as

T s vascular tissues
leaves, flowers and fruits. sk .
root system o
2. Transport of fluids in the xylem | ..uiroot b
and phloem. e
root hairs/; -
3. Primary stems are primary

root tip

photosynthetic.

root cap

4. Storage

® The stem is normally divided into nodes and
internodes

® |n most plants stems are located above the soil
surface but some plants have underground

INTERNODE

stems.
sandl 80y Al s (3 58 Ll 2 8 Ll i -
C oY) i Gl ]
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* Primary stem cross section:

a) Epidermis: the outer-most layer, covered with a waxy layer to prevent water lose called

cuticle.

b) Cortex: is the outer layer lying between the epidermis and the vascular bundles.
- The cortex is composed of collenchyma and parenchyma cells.
c) Vascular bundles: composed of phloem, xylem and sclerenchyma (bundle) cap.

- Vascular bundles form a distinct ring visible when the stem is viewed in cross

section.

d) Pith: the layer in the center, composed of parenchyma cells.

e study the following pictures:

Vascular bundle ' » Epidermis

Cortex

stem cross-section

e Primary root:
e Root functions :

Anchorage to the soil and support.
Absorption and conduction of water and minerals.
Storage

S oF o
o e

Vascular Y
Bundle

Epidermis

Collenchyma =——
Cortex
Parenchyma —

Phloem
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. Primary root cross section:

1. Epidermis: the outer-most layer.

2. Cortex: is the layer between the epidermis and the vascular cylinder. The cortex is
composed of collenchyma and parenchyma cells.

3. Vascular cylinder is the bundles of vascular tissue that run within the core (center) of
root. d) No Pith in the root.

4. Endodermis: is the inner-most
layer of cortex. The cells are
surrounded with Casparian strip \ )
witch made of suberin, a waxy 7L P *casparian
material that extends completely b ‘
around each cell .

- These cells regulate the water
movement from root cortex to the
xylem.

Cortex  Pericycle  Xylem Phloem

5. Pericycle: a meristematic tissue
divides to produce the lateral root .

6. Xylem : have cross (X) shape in the Root Endodermis and Casparian strip

middle of the vascular cylinder.

7. Phloem : surround the xylem as shown in the figures.

Vascular cylinder

Epidermis

3 parenchyma
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o Leaf:

e The main functions are
photosynthesis and gas
exchange.

e A leaf is often thin and flat, so it
absorbs the light better.

" Lower
epidermis

e Most leaves have stomata, which b. NMidTib
regulate gas exchange with the
atmosphere.
W Upper epidermis cuticle

xylem phloem

e Guard cells regulates opening - '

and closure of stomata. &

Mesophyll — 5/

e Sub-stomatal chamber: is the air-

space beneath the stomata to
facilitate gas exchange.

Guard cell
| . . sotmata sub-stoxpatal ep%doevlvﬁclris
e The epidermis is covered with c. chamber
cuticle.

e Leaf cross section : Leaf cross section
A. Upper epidermis. oG
B. Mesophyll: the layer between the upper Mesophyll

Vascular bundle

and lower epidermis, it is parenchyma cells
function in photosynthesis.

g+ Lower epidermis
C. Lower epidermis. Guard cells Stomala. "~ Syb-stomatal chamber

D. Vascular bundle. The main vein is Called mid-rib
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e Secondary (Woody) stem :

e The increase in stem thickness results from secondary growth is due to the activity of
the vascular cambium and cork cambium.

« The vascular cambium is located between xylem and phloem.

« The cells of the vascular cambium divide and form secondary xylem to the inside and
secondary phloem to the outside.

« The cork cambium divides to produce cork.
The cork cambium and cork cells are collectively termed the periderm.
The periderm substitutes for the epidermis and cortex present in primary stem.
Bark is the periderm and secondary phloem collectively.
Annual ring (secondary xylem ring): Concentric circles visible in cross-sections of woody

stems. Each year the vascular cambium layer produces a layer of secondary xylem. An
examination of the number of annual rings can reveal the age of the tree.

Cross section of secondary stem:
Layers from outside to-inside are:

a) Cork

b) Cork cambium

c¢) Secondary phloem

d) Phloem ray (are parenchyma cells located between the secondary phloem)
e) Vascular cambium

f) Secondary xylem (annual ring)

g) Lateral ray (parenchyma cells pass through the secondary xylem)

h) Pith (in the center, composed of parenchyma cells)

< REMEMBR: Periderm is cork and cork cambium
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( Dark triangles )
Secondary phloem
Vascular cambium &
: Cork
Segondary Xyiom A y cambium} Periderm
Cork

Phloem ra
( Light triangf:es )

Cross section of 3-years old secondery stem

P &
[
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