THE CELL

1-.‘
Plant and anhivwg) Ciln

All animats and plants

¢ Cammon, syel

colls and plani cells have fealyre in
a8 a nucloyg Cyloplaam and coll membrane Plant cells also havz 3
Lo wag ch!oromnsla and o lmge Vacuolg.
'-\JTQ*?DUCTION
™

< zlicanbe defined asg

the basic unit of
9 2'3nts of aniials,

S

‘665 - Ravenrt Hooke looks at cork under g microscope. Calls the chambers he see "cais
- 1685 - 1575 Anion van Leeuwenhoek studies organisms living in pond waler. He calg
~ them "Animza!cules
[ .
' 1830 - German scienlists Mat} as Schle'den (Botanist) angd Theodor Schwann (zoolojjist)
1 Sdmmarized the findings of Many scienlists and concluded ha! a|| living organisms are
' ' mads of cells. This forms the basis of the Ceg|| Theory of Biology.
|
i The Cell Theory
|
' |
:

1. All crganisms are compeseq of cells.

3. Cells arise by division of Pre-existing cells. Spontaneous generation does not
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i ﬂ[\ Cell contalns the Informallon for iis slruclural and functional development ir its
nuclelc aclds. This Information |s usually passed down from parents to thelr off-

springs.
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| Figure 1.2: An Animal Cell. (Source: bp.blogspot.com)

Functions of the parts of a cel|

f 1. Cell membrane — A partlally permeable barrier .It

conlrols exchange between the
| - . cell and its environment.
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2. Nucleus- conlains the chromosomes thal have the DNA .The DNA is organi:ed

',‘f into genes. These conlrol all lhe activiiies of the cell,

3 Endop!asmtc reliculum (ER). Rough ER lransports prolelns made by the ribosoimne.
]
IR . Smooth ER is!the sile for lipld and protein synthesls,

4, RlbOSOIT‘lG- Prolein synlhesls,

Papye

5 \hlochandria ‘also known as lho Ppowor house of the cell. ILis the silo for energy
They ‘production.

r|..5"

Goial apparalus- inlornal processing lransporl system. Makes the lysosomes.

-1

. 7. Lysosomos- also known o suleldo seuads, Concamed wilh the breakdovin of

structures ot moloculos, Gols 1ld of old orfnnollos, digest baelaria,

b 3

Cell vall -Niddlo lamella- provides machanlcal support and protecllon, cemcnls
nelahbouring colls together,
Q

8. Chloroplast-ltis the oranelle In which photlosynthasls lakes place,
10 Large cential vacuote- storage of varlous subslonces including waste product:,.

WPES OF CELL
There are o types of cells (1) Prokaryolic and (il) Eukaryollc,

—

s of Prokaryolic Cell
fore; karyon = nucleus

£ relatively small in size about 5to 10 um.

Tney oo noi have membrane-bound organelles .The DNA lies fre= in the cytoplasm
(Nucleoid).

They do not have a true nucleus.
They are the earliest and mosl primitive cell type.

Characeristics of Eukaryotlc Cells
Eu = vueg; karyon = nucleus

They nave membrane-bound organelles,

Thzir De-oxyribonucllec acid (DNA) Is found inside the nucleus.

é]?agc
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The DNA is assoclaled wilh proteln to form chromesomes

Evolved from prokaryoles by endosymblollo associalion of two or more prokaryoles

Examples Include Prolists, Fungl, Animals, and Plants,

LQMPARISIN OF PLANT AND ANIMAL CF 1L
i\ (LR

:; Pant T A

Animal coll plant coll
\
Cellwall T T Abrem Prasont
| I_bj'aﬂr:; sSSsaaTE “Roundiirregular Roclanqular
:1 : Vazuole “Ona of mora (small) Ono (Large)
=
| E Chlareptast Absonl Presenl
1LC‘-: nino'es Presenl only In fovser plants
=
1 | Qytoplasm Present Fresenl
Eﬁ-aﬂnlysmm ret'culum Present Present
:; j Ricasomes Present Present
| ] Jitccnondria Preslent Present
1 | Absent Presenl
| |
[ | Golai apparatus Presenl Present
i Flasma membrane Cell membrane Cell membrane and wall
Nucleus Present Present
Lysosomes Found In cytoplasm Nol found
; Cilia Seen In some Nol seen
I Flagella Preslnnl In some cells Presenl In some cells
E Microlubules Prosent Present
i Y —
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REVISION QUESTIONS
1. What s a cell?

2. Differentiale belwdon n plant and animal coll
3. Slato the coll theoly,

4. Differentiate bobwoen tha prokaryollo and Cukaryolle call,

——. .
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LECTURE TWO
MQNEMENT OF MATERIALS IN AND OUT OF THE CELL

=Ny
]

OSMOSIS

L]

Introduction

Osmosis was firsl documented by o

man coliod _.1:_;1|n__-ﬁulg]ua__l-l_oﬂgMﬁ. French
| physician Rend Joachim 1o Dutrachat (17706-1847) colned tho viord osmosis, I+ Is
_E defined as the movement of wator moloculos acrosn o soml-permeabls membrane from
regian of low concentration lo onE of high concentralion. This movemenl Is aimec al

gauahizing the solute concenlratlons of the two solullons. In olher viords, create 2 balar.ce.
| s the

|
he solvent molecules (hal moves and nol tho solule molecules,

*

Bzsic explanations

smesis is the movement of a solvent across a semipermeable membrane towarcs a

figher concentration of solute. In biological systems,

i

the solvent js typically water, but
CsmMosis can oceur in other liquids, supercritical liquids, and even gases. When a ceil ig

submerged in waler, the water molecules pass through the cell membrane from an
of low salute concentration lo high solute concentration. For examplz
submerged in saltwater, waler molecules move out of the cell, If g
freshwater, water molecules move Into the cell.

4723
il the ce' s

cell is submerge 1 in

When the membrane has a volume of pure waler on both sides, water molecules pass in

p——

: and out in each direction al exaclly the same rale. There is no net flow of water th

rough
the membrane.

Osmolic pressure is the main cause of supporlin many planis. The osmolic enlry of waler
raises lhe lurgor pressure exerted agalnst the cell wall, until it equals the osmolic
pressure, crealing a sleady slate,

When a plant cell is placed In a solution that Isﬂiﬂg@_@uﬂwsmm
moves_oul ofthe cell'and the ce||.

shrinks. In doling so, the cell becomes flaccid. In extrerne

—
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cases, the cell becomes plasmolyzad- the cell membrane disengages with the cell val|
TR
due fo lack of waler pressure on |,

Vhena plant cell Is placoad In n solution Ihat Is hypolonle relallve to the cyloplasm, waler
moves into the cell and tho coll vwolls to bocomo (urgld,

Qamosls can bo demonstratod when polnlo slieos are added 1o a high sall solulion. ~he

water from insldo the potato moves oul lo e nolutlon, caus

iIng the poltato to shrink nd
o fose its "umor plossure', The .more conconlistsd the sall solution, the bigger the
difference in size and welpht of the polato sllca,

e

USES OF OSMOSIS

1. Qsmoasis Is responsible for [he ability of plant roots to dravw waler frorm the soil. Plants

- concentrate solutes In thelr rool cells by aclive transport, and waler enters the rool: by

mMasi

0
i

i

-

[ ]
]
LFH)

mosis is also responsible for controlling the movement of guard cells.

LR )

=zbsorption of water by the proximal and distal convoluted tubules of the nephron,

Rezsosorption of tissue fluid into Lhe venule ends of the blood capillaries.

1

1

1

1

I 5
| &,
LA
1

|

5. Absorplion of waler by the alimentary canal — slomach, small intestine and the cclon.

| In unusual environmenls, osmosis can be very harmful to organisms. For examale,

fresnwater and saltwaler aquarium fish placed in water of a different salinity than that to
which they arz adapled lo will die quickly, and In the case of sallwaler fish, dramatically,
Anotner exarple of a harmiul osmolic elfecl is the use of table salt to kill leeches and
slugs.

Sumrnary of Activities In Osmosis

I the medium is hypotonic relative to the cell cyloplasm — the cell will gain waler through
0smosis.

"E!.-l-f’;ge
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iIf the medium is isolonic — there will be no nel movement of waler across the cell
membrane,

I{ the medium is hypertonle relalive lo the cell cyloplasm — (he cell will lose water by
0SMOSIs,

LI TR

QSMOSIS AND FOOD PRESERVATON

Food can be preserved by causing any mieroorganismn that comas in contact with :: to
become plasmolysed and, thorolajo, shilvel and dia, To do (his food Is placed In a Ligh
saitor sugar medium. Vhe sall or sugar concontrntion Is higher than the cytoplasm of the
| bactana of lungl. Bactoria or tungl, that contaminale the food, will lose waler by osmasis
lal and their metabolic rate will toduce, Many will dls bul some baclerla may survive by

torming vomant resistant endospores, Meal and (Ish are often preserved in sall. Fruit is
- commaonly preserved in sugar as in Jam or syrup,

" DIFFUSION

Qiffusion is the movement of paricles (atoms, fons or molecules) from a region in which

=
agin

W

ey ars in higher concentration to regions of lower concentration. If you put 2 drop of
! or potassium permanganale cryslals in a beaker of waler eventually the ertirs

cezk=r of water will have a bluish purple tint. lodine solution moleculss or those of the
| ocizssium permanganate moved through the water until it was equall
:

y distributed
troughout the oeaker. Diffusion takes place along a concentration gradient

: A
", conczniration gradient exists until the diffused substance Is evenly distributed. The same
1i tning happens when!you spray perfume or inseclicides,

Uses of ¢iffusion
A) Entrance of carbon dioxide Into leaf slomala,

B) Oxygen diffusing out of the slomala and lenticels of leaves.
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Flasmolysls

Plasmolysls s the procoss In which cells loso walor In o hypertonic solulion. The reverse

process known as cylolysls ocours if (o coll Is In o hypolonle solution resulling in a lower

extemal osmolic prossum and o nil tow of waler Into the coll,

| Plasmolysis is also the woparation of plant coll eytoplism fiom the eoll wall as a resu' of

water toss. Plasmolysts can bo Inducod Iy the lubaralory by placing a plant cell ja a

strongiy saline or sugary solutlon, so (hal waler s losi by osmosis,

| lronion epidenmal tissuo fs

|
|
i
|

Immersod In o solullon of calelum nltrate, cells rapidly Isse

Water by esmosis and the proloplasm of the colls shrinks, Plasmolysed cells die un!
hu, are transferred quickly

<55
from lhe sall or sugar solulion lo waler,

i Figure 2.1: Normal cell' Figure 2,2; Plasmolysud cel)

Source: "https:ilon.wikipedia.orglwiindex"

)

Revision Questions

1. Differenliale between osmosis, diffusion and plasmolysls,

2. lMenlion the roles of osmosis and diffuslon In biologlical systems,

Scanned by CamScanner



LB

| wluat O e didccnce beteoen PhSmotyics aqd Cyh fhy.?

Scanned by CamScanner



|
|

|
]
1
|

Scanned

w

AT [

LECTURE THREE
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ECOLOGY

Ecology Is the study of he Interactions bolwoon organlems and the environmenl. The
Environment broadly embrancen ovorylhing oxtomal (o on organlsm that affects I, Inclucing
physical (ublotic factors such aw liht, tomporaluro, ralnfoll, humldily, varlous pollutants, znd

topearaphy) as woll as blolle taclors suoly nn porosllos, pradaelors, males and compelilors. The

biotic cavironmoent Includa all th living part ol the snvironment, viille the ablolic environment

include the non-living part ol the onvlrenment,

LEVELS OF ECOLOGY
There aro o main levels of ocolony: (1) Autecology (1l) Synacolagy.
[uEedeiagy. This reters to the study of an Individunl upoclos In rolatlon lo 15 envitonment. Il en zils

e sy of its structuro, mocpholoqy, physlolony nnd Its niche (ways it ulllizes ils resources and
rotes Lelavs in the environment.

L7/

VOEI2'0gyT This is the study of different qroups of arganlsms or species n relation to t1=ir

m

avrenmenis. Aspects of synecology Include the qualitalive and quantitative nature cf 2

] -

2pulation. ltis also known as community ecology. Factors thal Influence the population ar
stugieg unger synecology.

2 zlso

SOME ECOLOGICAL TERMS

1. Population: These are group of individuals belonging to the same spacias fiving 1n a

particular geoaraphic area al a particular Ume E.g. A group of fish, herd of cattle =tc.

3%

Community' This is a unil composed of all the populations of all the species lving in 3
civen arez. This include popuialion of different species of plants and animals. It 3lso
comprises the entire living component (blotic) and their interactlons with one anothei

Ecosystems: These are communities and their physical environments consig

(O]

2red
loaetner. Thic may apply lo a local area or a widespread one, for example, the sycariore
tree in & given wood lol may be regarded as a population, and so many sycamaore tre 13 in
“:-n @ county. Simllarly a small pond and its Inhablilant or the pond and the farest in which it is

localed may be lreated as an ecosyslem. Differenl ecosystems are linked to one ang
. =i another by blologlcal, chemical and phyelcal processes,

Inpuls and oulputs of encrgy,
gases, Inorganic and organlc chemical compounds can cross ecosyslem boundarics by
12|Page
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way ol meleorological faclors such as wind and precipitalion, Geological faclors suc as
running waler and gravily likewise blologlcal factors,
Environment: This relers lo the sum

lotal of external faclors surrounding an organis'a in
the place It lives, Evarylhing oxlomal o an orglanisms which Influences

s its life in lhe piace
where il livas I lormod the onvironmont. This may Includo the same specles of organism,
other specles of plants and antmals, mlcroorgonlsme ofc, Essenlially the environment

cansist ho blolle (living) and' ahlollo (non-living fuctors) and thelr Interaclion with one
another. The biotie onviionmaont ls 1 nde up ol producers, consumers and decomposers.
orfjanlsm o a group of organisms live, |l
enlalls the phivsical nnd peogeaphlcal porllon of ths on

eraanismes i lound,

Habitat: This Is the spocifle locality whoro an

vIronment In which an organisrm or

A huhllnl ar blama, bs e lypo of environment in which piant and
ammals fve Habitd s dict

Aad by whal Elnds o plants grow there, the climate and the
e s

‘ aedaraphy Raftoiost, coral tonls und tho tlundes are all I'habilats winere particular kinds

1| ot efants and animals minht be 1ound, Based on the size (dimenslon) of 2 haoitat

‘1 210 two basic u..lh,th“ namely: 1) microhabil

I ere

——-—— T

il (Il) macrohabilal Based on the prese Ace
o absence of walter (fluid medium), we have Ir_-rrr:strfn_l_g_rlg_;a_quahc hab
‘-—--—-—-—'--—.__._‘_‘.—_

-Terrestrial Habltats: Tomestnal habialy

itals,

include lorests, grasslands, desems ing

rainforests. They are typically defined by laclore such as plant structure (trees ind

arssses), leal n_pes (€@ broad leal and needle leaf), plant spacing (lorest, woodiznag,
$3vanna) and climale

) —_—_—-—___L

Coniferous forest

Scanned by CamScanner



1 o ——

-—

A—
N

l' rhla s G\\Q: Anamdn,

: 3
v 2 (alar 0 alased

3' C‘_CLHIP-'CC&"»M ':I[- "L-:\_-:li\:_;h l“:-\Ji:iI ¢ J.";C

— - N o
4. Clasii s quiie. ¢ Labtmat badidd vq N (PC ben C G AL icns af‘ ﬁ,_u'i,
€ Bt Bae o s _ “
HE B ran £f CF okl Las vt CL'H_ b).

Scanned by CamScanner



l"llllll.hkll peasstand fenthland

SRS = ) Limestone pavements
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Medlterranean forest
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Ll 8 Urban

AWildNower meadow

Fresnwater Habltats:

Freshwater habitats include bogs, pongs, lakes, nvers and streams, A
. 3% of eantn’s

waler is freshwater, bul this Includes the waler locked up in the ice caps and trag

N recks 2nc seil gs grounawaler. Only a tiny fraction (0.014%) Is surface water In the forr
rvers lzkes ang swamps.
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\ 8. Niche: A species niche refers'ta the ecologlcal role of a species In the community i.e. the

\ way 3n organism uses its environment to make a living. The niche includes such faciors

' as what it frequantly focus on. important variables of an organisms niche such as food,
I‘ drme ane sies of activity and a few key physical variables like temperature. It can als be

-a1 status of a1 organism within its community.

nased on size and fluid medium

~ges of rerrestrial and aqualtic habitats
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