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PREFACE

The century we have stepped in, is the century of Biology. The modern
disciplines Biology are strongly influencing not only all the branches of science
but each and every aspect human life.

To keep the students. abreast with the recent knowledge, it is a must thatthe
curricula, at all the levels, be updated regularly by introducing the rapid @
multidirectional development taking place in all the branches of Biology.

The recent book of Biology for class IX has been written in this preview and in
accordance with the revised curriculum prepared by Ministry of Ed0gation, Govt
of Pakistan, Islamabad reviewed by independent team of Bureawof C rfculum,
Jamshoro sindh. Keeping in view of the importance of Biolg ics have
been revised and re-written according to the need of the tim

was consits of
. has been decided

ould teach in 9th
st of 9 chapters which
eet the requirement of the
e applied aspect including
s also been focused on the

Since long Biology was teaching only in IX class, thgfe
19 chapters which was unable to complete in workingx

now the Biology syllabus will be divided into portio
class and other will teach 10th class. So this book is

have been thoroughly revised and re-writte
curriculum. Special emphasis has also been paid t

the biological problems of daily life. Attent

causes and preventive measures of the n disorders of the human body.
Being agriculture country, the agric rej@spects and problems of country are
also discussed.

Among the new editions the introductory paragraphs, information
boxes, summaries and a varigty nsive exercises which I think will not only
develop the interest but al d alot to the ut
ility of the book.

The Sind Textbo
publishing this b
word and there i
their level best

r& has taken great pains and incurred expenditure in
e to its limitations. A textbook is indeed not the last
s room for improvement. While the authors have tried
ke the most suitable presentation, both in terms of concept

hort comings of the text or diagrams and to communicate their
suggesti and objections for the improvement of the next edition of this book.

In the end, I am thankful to our learned authors, editors and specialist of
Board for their relentless service rendered for the cause of education.

Chairman
Sindh Textbook Board




INTRODUCTION
TO BIOLOGY

Major Concept

In this Unit you will learn:
» Introduction of Biology

« Definition of Biology

« Divisions and Branches of Biology

¢ Relation of Biology with other sciences

¢ Quran Instructs to reveal the study of life
> The Levels of Organization

Chapter




INTRODUCTION TO BIOLOGY

INTRODUCTION

Biology is a branch of natural sciences which deals with the stud
living beings. It provides the knowledge about living organisms
differ from each other in shape, size, composition etc. The wor:

comes from Greek language “Bios” meaning “live” and “LomC

“thought or reasoning”. Thus biology meaning study oflife.

What is life? .
Life cannot be defined properly, but on the bagi life processes, it

can be identified through following functions ofli ganisms.
e Digestion * Respiration taBolism

* Movement e Growth velopment

* Excretion e Irritability % Reproduction

I Divisions and branches ology

1. Division of Biology:

There are three maj ions of biology:
(i) Zoology: ?

The word Zoology i1s derived from Greek language, “Zoon” meaning

animals and meaning “study or knowledge”. It deals with the study
of animals
(ii) Bot
e word Botany is taken from Greek language, “Butane” meaning
1o d Logus meaning “study or knowledge”. It deals with the study of
pl
(iii) Microbiology:

It deals with the study of microscopic organisms such as Bacteria etc,
which can be seen only with the help of microscope.



BIOLOGY

2. Branches of Biology:

Modern biology deals with the structure, function and many other
descriptions of living things. Advance research during the 20th Centu
has led to the division of biology into specialized branches. Som
important branches are defined below:

(i) Morphology (Gr. morph; form, logos; discourse): The
external form and structure of organisms.

(ii) Anatomy (Gr. ana; part/up, tome; cutting): The study{of jnternal
parts of body of living organisms by cutting them op

(i) Cell biology (L. cells, compartment, Gk. 4@
discourse): The study of cell and its organellg”

(iv) Histology (Gr. histos: tissue; logos, (\ e): The study of

= life; logos;
structure of tissues of plant and animals

(v) Physiology (Gr. physis; nature, 19g8s, discourse): The study about
functions ofliving organisms.
the rules, principles, gro g and naming the living organisms.

(vij  Taxonomy (Gr. taxis, arrang%t, nomos: name): The study of

(vi) Genetics (Gr. genesi
is transferring of char

: desCent, origin): The study of heredity, that
rom parents to offspring.

(viii) (Gr. embryon; embryo, logos, discourse):

(ix) i btology: The study of relationship between living

tudy of remote past organic life, with the help of fossils.

(xi) technology: The study about techniques for manipulination of
gene to bring the changes in structure and location of genes to
achieve desireable characters is called biotechnology.

(xii) Socio-biology (L. sociare; to associate,): The study of social
behavior of living organisms. i.e interaction between themselves.

(xiii) Parasitology (Gr. para;up): The study of parasites.
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(xiv) Pharmacology (Gr. pharmakon, drug;). The study about action
of drugs.

(xv) Molecular biology: The study of organic molecules whic
constitute cell and its organelles.

1.1.1 Relationship of biology with other sciences:

Biology is a multidimensional subject and linked with otger sglences.
For example, the movement of animals follows the laws tion in
physics. Biology is considered as interdisciplinary science, which is
related with other sciences. Some of these are mentio below:

Biophysics:

It is a branch of physics, in which laws a ques of physics are
applied to explain the processes of life. T, ighhysics branch where
radioactive isotopes are used to trace anslocation of different
materials within the organisms. Radie-M¥beling and carbon-dating also
show some uses of radioactive isotdpes ip determining the age of fossils,

e
uses of sound waves as ultraso ahddaser technology show relation of
physics with biology.

plays very important fol esearch.

Biomathematics/ Biometr@
The branch of math?'l which collects data of living organisms. It
e

Biochemistry:

It is brangly ofbielogy which deals with the study of molecules which
form livin s or cell and requires authentic knowledge about
biology C istry to explain the synthesis of biomolecules and
functi erent molecules in the body of an organism.

Biqge&§graphy:
als with the distribution of different living organisms in different

geographical regions of the world. Many living organisms are restricted to
particular geographical regions due to environmental conditions.
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Bio-economics:

This deals with the economically important organisms involved in
production, e.g meat production, etc. are calculated for cost value an
profit value.

1.1.2 Careersinbiology:

The career of student is subject to obtain a degree. The @ﬂs,
who have chosen the biology, they can plan to adopt some as a rin
following fields: .

surgery deals with repair, replacement or removal cted organ.

Medicine and Surgery:
Medicine deals with diagnosis and treapfie diseases and
a
Agriculture:

This deals with production of v ieof crops, fruit, vegetables,
dairy products, etc. Pakistan being anfWagrigultural country, it can play

very important role.

Horticulture:
This is also part of agsi re, in which work is carried out for the

u
development of new varie 'e%nts and their products.

Forestry:

Forests arg tRe source of biodiversity of plants and animals of
many kinds whigh Yiveshere. It is important in development of new forests
as well as presefwation of existing ones.

Farming

is profession, the development of different kinds of farms
takes ce, such as fish farm, cattle farm, poultry farm, etc. New
technologies are used for the production of animals as source of meat and
milk, leather, wool, etc.

Animal husbandry:

This profession is part of agriculture science. It deals with the care
and breeding of animals which are beneficial for man.
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Fisheries:

This profession deals with the increased quantity and quality of fi
production. Fish is one of the best source of protein.

Biotechnology:
This is very important and sensitive profession. It ith

manipulation of gene to produce valuable chemical prod@uch as

insulin, growth hormones, interferon, etc from bacteriswel thers.

.
1.1.3 Quran and Biology:

The Almighty Allah has conveyed a great kno @ e about the origin
and characteristics of animals and plants thfougihéur Holy Book, the

Quran. A few of Ayah are quoted as under: \

Allay Says;

z Sof 7 Zlzr e
iRt

“We made liying thing from water”.
(Surah: Ambia, Verse: 30)

) )
A Y) w ~ w - s s
.- 'ﬁ'L’, A ')3/Lr,' 2 ,a ‘“f‘“”? -
SJeG) 2l el RiED Z SR A3

“An @zs created every animal from water of them there are some
re&p on their bellies, some that walk on two legs; and some that
1 four. Allah creates what He will Lo! Allah is able to do all things.”
(Surah Al-Nur, Ayah-45)

Here water is symbolized with the protoplasm as the basis of life and
the vital power of protoplasm seems to depend on the constant presence of
water.

O
i

@
Wo



2 S AR R
SHEANABIEIFEF O
“And in the earth are neighboring tracks, vineyards and plo@
lands, and date-palms, like and unlike which are watere itkl one

water. And we have made some of them to excel otherS\in fruit. Lo!
Here in verily are portents for people who hg % 7

(SwrahNAL/Ra'd, Ayah: 4)
Here Allah has revealed some facts about plant d development.

1.1.4 Contribution of Muslim Scientists

The Muslim scientists have played@ le in the development of
biological science. They began expegim and observations from the
first Century of Hijra. Followin ar%e details about the important
Muslim scientists, who ma nificant contribution towards the
development of biology.

1. Jabir Bin Hayan (722-8 k7 A.D):

He was born in Ira orked in the field of chemistry but he also
wrote a number of Books%n plants and animals. “Al-Nabatiat” and “Al-
7 dus books on plants and animals, respectively.

3. BuAli Sina(980-1037 A.D):

He was greatest of all the Muslim scientists and considered as the
founder of medicine. He is called as Avicenna in the west. He identified
many diseases like tuberculosis, meningitis and other such
inflammations. He also worked in the field of mathematics, astronomy,
physics, paleontology and music. He wrote book like “Al-Qanoon” and “Fil
Tib Al-Shafa”.



THE LEVEL OF ORGANIZATION

The levels of organization in living world are
based on chemical foundation. All the living
organisms are made up of cells and the
chemical basis of life. These levels are as
follows:

1. Atomiclevel of organization:

All the matter is made up of elements,
which is composed of atom (a: not, form: cufyf.
Each atom is made up of sub-atomic partl
such as electrons, protons and neutrons.

In nature, there are more than 1 s of
elements and among these 16 el enfs are
called as bio-elements, which a or life.
Only six elements such as , N, Sand P
are called basic elements o
2. Molecularlevel ofo ation

Molecules are
atoms. These an
called as bio-

by the binding of
molecules of cells are

in great nd complexity. They are
classifi icro-molecules and macro-
mole

ose, amino acid and fatty acids are
olecules, where as carbohydrates,
proteins and lipids are macro-molecules. The
units of micro-molecules combine together to
form macro-molecules.

protoplasm of cell is the physical as well as pyacromolecule
w.)

Phospho >)

)

Organ System

INTRODUCTION TO BIOLOGY

Atom

l Oxygen (O)

Molecule

Dioxide (O,)

Epithelial
tissue

Organ

Resplratory
System

Orgamsm

Panthera leo
(Lion)

Population

Pride of
Lions

Community

Lions and
Zebras

Ecosystem

l Lions, Zebras, h” w

d th |
and the WW"’H

Environment
Biosphere

Life on Earth

Fig: 1.1 Levels of organization
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3. Cellularlevel of organization:

The biomolecules when work together in the form of suspension, It is
called Protoplasm. Protoplasm is the combination of organic and specifi
inorganic substances. When protoplasm work in the form of a unit, thig,is
called Cell. Cell is the basic unit of living organisms. When similar t
cells organize together in a group, called tissues. The differen eS C
tissues arranged in a particular manner to work together a@led

Organs. o

Organs of different types work in a co-ordinated m tofperform a
function is called Organ-system. When different or tem function
in co-ordination in as a unit, they form a body or ti ar Organism.
4. Taxonomic level: \

There is another level of organizati ich is related with living
organisms. The Species is the smallest it of taxonomic level of
organization, which includes morphologically similar living organisms
which inter-breed and produce fertil ring.

5. Population level:

All the members of a i living in specific habitat are called
Population. A group of parrotgliving on tree, is called parrot population.

6. Community level:

The members
Community.
bird communit

iffegent species living in specific habitat are called as
f different kind of birds, living on tree, is called as

respiration is obtained from environment and in turn given out CO,. This
interaction is called Ecosystem or Ecological system.

8. Biosphere level:

The part of earth where life exists is called biosphere. It consists of
different kinds of eco systems.
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1.2.1 Unicellular Organizations:

All single cell organisms carry out all activities of life. They digest t
food, respire, excrete, move etc on the cellular base by simple method
Bacteria, Amoeba, Paramecium and Euglena are common exampl
unicellular organisms.

1.2.2 Colonial Organization:

Many unicellular organisms live together by forming colQnieg but do
not have any division of labor among them. In colonial\ype of cellular
organization, each unicellular organism lives its o life) they are not
dependent on each other and never form any lar structure.
Volvox is a green alga (as shown in figure 1.4)4s ample of colonial
form of organization.

1.2.3 Multicellular Organization: \
The organism formed by ma@ s 1s called as multicellular
nt ar

organism. Frog and mustard pl examples of multicellular
organization.

Mustard plant: ;

Brassica campedtris@is commonly
known as mustard d locally it is
called “Sarsoon™\ It isN\multicellular and
cultivated in sgason. The leaves of
this plant &ar ed as vegetable while
seeds a d for oil extraction. The
lengtioftllis plantis 1 to 1.5 meter. This

la s two parts, the vegetative part,
W consists of root, stem and leaves
and reproductive part which consists of
flowers. Each flower is yellowish in color
and produce seeds.

Fig: 1.2 Brassica campestris
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Frog:

Rana tigrina is the scientific name of ¥
spotted frog found commonly in our region.
It is multicellular animal. It lives in both
water as well as on land. Its body is divided
into head and trunk. There is no neck. Its
body is made of organ system with different

organs. Fig: 1.3 Fro
All organs are made of different tissues such as epithelialjyglandular,
muscular, nervous etc. Frog lives near ditches, pools dsj stagnant

stream and slow moving rivers. It feeds on small insec

Activity: Identification of organs and organ-s in dissected frog:

Material Required:

* Preserved frog e dissectingftra
* dissection box e pin
Procedure:

Place the preserved frog o ssecting tray on its back, as all
vertebrates are dissected Ven@ﬁin down the fore limbs and hind
limbs. Take scissor to cut domen ventrally, from cloaca to the
mouth. Again cut down the SKin of limbs from each side and pin down.
Expose the visceral or rly and make observation with the help of

diagram. Locate the §rgan$and identify them as below:
.

organs with the relative organ system.

Organ System

tine, large intestine, cloaca, liver, gall Digestive system

Heart, &tria ventricle, Aortae, Vena cavae Circulatory system
Lungs, trachea, nostrils Respiratory system
Kidneys, Ureter, Urinary Bladder Excretory system
Testes, vasa efferentia, Ovaries, Oviduct, Ovisac Reproductive system

Brain, Spinal Cord, Nerves Nervous system




Draw the labelled diagram of dissected frog.

INTRODUCTION TO BIOLOGY

Amoeba: *
Amo
pools an: ny stagnant water. Its size

25mm. Amoeba has a
ape. It has a cell membrane
Ips in movement of molecules
an otects cytoplasm. The outer part
of cytoplasm is clear and transparent,
called ectoplasm (gel) and inner part is
called endoplasm (sol). The cytoplasm
contains nucleus, food vacuoles,
mitochondria etc. Amoeba moves by
false foot, called pseudopodia.

Fig: 1.4 Dissected frog

nicellular organism found in the mud of shallow pond,

Fat droplet
Mitachondrion

Pseudopod

Food vacuole \_\
Nucleus =< O - Jd
a ! Ectoplasm
| @ | |
o\ 45 Endoplasm
o @ {
Cell membrane

Lysosome

Contractile vacuole

Fig: 1.5 Amoeba



Volvox:

Volvox is a polyphyletic (many ancestors) genus of chlorophyte green
algae in the family Volvocaceae. It forms spherical colonies of upto 50,000
cells. They live in a variety of fresh water habitats and were first reporte
by Antonie Van Leeuwen Hoekin 1700.

Flagella
Contractile
vacuole e spo

Nucleus

reproductive
cell

Gelatinous
cell wall

®  Fig: 1.6 Volvox colony

Volvox oRC lled algae that live together in a colony. Each Volvox
cell has two lla. The flagella beat together to roll the body in water.

Volvox ¢ ve chlorophyll and make their own food by photosynthesis
These synthesis organisms are an important part of many aquatic
eco m. Volvox are not harmful to humans because they do not

produce any toxic substance.
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Biology deals with the study of living beings.
. Life can be identified on the basis of certain processes. O

Biology can be divided in three major divisions. < !
Biology is linked with other sciences such as Physics,

istry,

Mathematics, etc. *

. Economically, Biology is very important for, 6 dicines,
forestry and farming etc.

. The Almighty Allah has conveyed a gr owledge about origin
and characteristics of living being inXoly Quran.

. Muslim Scientists have playe eat role in the development of
biological science. 6

. Various levels of organizat%e been identified in the living

world.

. Protoplasm is the 1 basis of life.

. Smallest unit offprot®plasm is cell.

. Organisms co unicellular or multicellular.

. Brassicagcampastris is commonly known as Mustard (Sarsoon)
plan

. R rina is biological name of frog.

bais unicellular organism.

D lox belong polyphylectic group of algae. It lives in colonial form.
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1. Encircle the correct answer:

(i) A localized group of organisms that belong to the same speci O
called a: C
(a) Biosphere (b) Community
(c) Ecosystem (d) Population 0 ¢

(ii)) Increased quantity and quality of fish producti

(a) Fisheries (b) Farmin

(c) Animal husbandry (d) Fores
(iii) Study of remote past organic life, witde tHe help of fossils.

(a) Entomology (b@ntology

() Taxonomy istology

(iv) Laws and techniques of p\@n e applied to explain the living

processes of life.

(a) Biometry . | E

(c) Biophysics

(b) Biostatistics

(d) Bio-economics
.

(v) Choose the_ in ct statement:

such as C, H, O, N, S and P are called basic

(d) Part of earth where life exists is called biosphere
(vi) Science of diagnosis and treatment of diseases.

(a) Agriculture (b) Medicine

(c) Surgery (d) Both B and C
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(vii) Similar cells combine together to form:

a) Organs (b) System
(c) Tissue (d) Body
(viii) Scientific name of frog is: O
(a) Palaeon (b) Rana tigrina
(c) Periplaneta (d) Pheretima C)

(ix) Select the correct sequence of biological organiz@ ¢
(a) Atom — Cell — Tissue — Molecule — Org@
(b) Atom — Tissue — Cell — Molecule — @rgan
(c) Atom — Molecule — Cell — Tissu & n

(d) Atom — Cell —» Molecule —Ti rgan
(x) Volvox is a polyphyletic genus

(a) Green algae W) Red algae
(c) Brown algae Q (d) None of these

2. Fill in the blanks

(i) Techniques fo
are called

lation of gene to achieve desirable characters
(i) Distribut (Iifferent living organisms in different regions of the

(iii) Part riculture for the development of new varieties of plant, and
itis

10’elements considered as vital for life are in members.

(v Members of different species living in specific habitat are
called

(vij The Muslim scientists who identified many diseases like
tuberculosis, meningitis and other such inflammations was

(vii) Partof earth where life exists is called
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(viii) Foundation oflife based on
(ix) Fishisone ofthe best source of

(x) Radiolabeling and carbon dating also show some uses of radioactiv

isotopes in determining the of fossils. O
3. Define the following terms
(i) Anatomy (iij  Histology (iii) Immupolo
(iv) Pharmacology (v) Entomology (vi) Biomet ¢
(vii) Biogeography (viii) Surgery (ix) usbandry
(x) Bioelements
4. Distinguish between the following in form
(i) Colonial organization and multicellul 1zation

(ii) Agriculture and horticulture < ,
5. Write short answers of follo«?ﬁuestions.
(i) Why subject biology is na «@ assmultidimensional subject?

(i) How farming professio v
(iii) Why species is calle@l as\smallest taxonomic level?
(iv) How populatiog is different from community?

(v) How new vafietids Of plant are produced?

mankind?

(vi) Draw a labgle@diagram of frog’s digestive system.

ailed answers of the following questions.
(i)
(i)

(iii) Describe the level of organization.

e the role of Muslim scientists in the field of biology.

ibe the relationships of biology to other sciences.



SOLVING A
BIOLOGICAL Chaptes
PROBLEM

Major Concept

In this Unit you will learn:
> Biological Method

« Scientific problem, Hypotheses, Deductions an
Experiments

Theory, Law and Principle
Data organization and Data analysis
Mathematics as an integral part of tHe ific Process




BIOLOGY

Science is the systematic study of nature and how it affects us and the
environment. It is a body of knowledge that is constantly changing
through the use of better and more accurate tools for investigation. At t
core of biology and other sciences lies a problem-solving approach

the scientific method. Q
The scientific method is a series of steps followed ific

S
investigators to answer specific questions about the natural ‘@

EX) BrOLOGICAL METHOD .

As you know that biology is the branch of scig ¢ erned with the
study of living things, or organisms. The syste 0 ancing knowledge
by formulating a question, collecting data @t rough observation
and experiment, and testing a hypothetica x about living things is
called biological method.

Biological ‘m
7Yy
hs/ATHd previous knowledge ]

[ Related observatio

F pothesis

Inductiye To explain Deductive
Reagen! Hypothesis Reasoning

[Experiment ]

v

[ Data collection and Data analysis ]
If data supports If data does not
hypothesis supports hypothesis

A

New

I(

Figure 2.1 The steps involved in a biological method



SOLVING A BIOLOGICAL PROBLEM

2.1.1 Biological problem, Hypothesis, Deduction and Experiments:

Biological problem is a set of questions to be solved, about the natural
world. These problems can be environmental, ecological, health relate

etc. No matter what types of problems are being studied, scientists useshag
same problem-solving method to find answers that are logical @

supported by evidence. Here we take an example of malaria (thegfeates
killer disease of man for centuries). You are familiar with the diseage of

malaria which spread through a female Anopheles mosquit, PreViously
the cause of malaria was unknown. It was thought thatthe 8laria is

caused by “bad air” (Latin word: 'mala’' means bad, and™agi&sfheans air).
This problem is solved when a Scientist identified th r of malaria.

Observation:

The first step is to identify the reason of t oblem followed by the
formulation of a question about what has served. The solution of
biological problem starts with observatfon. r observation can be on
anything from plant movement to ani havior. An observation is a
statement of knowledge gained t the senses (qualitative) or
(quantitative)

through the use of scientific eq@ tative).
Quantitative Data refers to meas Qualitative Data refers to observations

observations. Tools for quantitgtive\ddta using five senses:
include: % 9

Sight

Hearing

S R

Senses \ Taste
(

|
Touch
b

mell

f»\

[

Figure 2.2 The qualitative and quantitative observation

N _ | About 280 million people suffer from malaria in over 100
| countries, and more than 2 million die every year from the disease.
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In 1880, a French physician,
Laveran, studied the blood
sample of malaria patient under
microscope and observed tiny
creatures in it and named as
Plasmodium. So the observation
was made that Plasmodium is
present in the blood of malaria
patients.

Hypothesis:

Hypothesis is a key component of the sci
as “the intelligent guess made by a scienti rm of statement”. It is

should be able to test your hypothesi rough experimentation. Your
hypothesis must either be supporte@s ied by your experiment.

For Example: In malaria intelligent guess is made after
observation that Plasmodi is\the cause of malaria. But it is only a
guess which can be present@ ypothesis.

Reasoning:
ect infermation about the problem and formulate the
ni s

Biologists co
hypothesis by usi reasoning process i.e. 'inductive reasoning and

Figure 2.4 A female Figure 2.5 The Malarial
Anopheles mosquito Parasites (Plasmodium)
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« Inductive reasoning moves from specific to general e.g. Shark is a fish.
All fishes have scales therefore sharks also have scales.

« Deductive reasoning moves from general to specific. It is based on “i
then” statement. Deductive reasoning can be tested and verifie
experiments. In malaria case, the following deduction is made:

“If Plasmodium is the cause of malaria, then all the malaria patient
should have Plasmodium in their blood” as shown in figure 2.3.

Experiment: 0 ¢

Once a problem has been observed and a hypa @ 1S suggested,
the next step in the scientific method is to design auf expegiinent based on
reasoning.

Experiment is a practical performan% ientist to identify the

real cause of a problem based on inductiy, or*deductive reasoning. A
key assumption is that the experimen{ will repeated many times by
other scientists.

Scientist performs two types Of test i.e. control group and
experimental group. To find ause of malaria, blood samples of

100 malaria patients (expe group) and the blood samples of 100
healthy persons (control group) were examined under microscope.

Figure 2.6 Hypothesis, an intelligent guess which leads the scientist
to perform Experiment.
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Result

The results are where you report what happened in the experime
That includes detailing all observations and data made during yo
experiment. Result verifies the hypothesis. In the case of malaria,j
found that allthe malaria patients (experimental group) had Plas
their blood whereas the blood samples of healthy persons (ceftrOkgsOup)
were free from Plasmodium. < ’

where all the results from the experime analyzed and a
determination is reached about the hypothegfs. gur hypothesis was
supported, its great. If not, repeat the experi& hink of other ways to

improve your procedure.
Example: Conclusion is made that dium s the cause of malaria”.

2.1.2 Theory, Law and Principl
Theory: V
%a

Conclusion: .
The final step of the scientific method is develop" o¥e usion. This is

Scientists use the wo ry” in a very different way than non-
scientists. When many y “I have a theory“, they really mean “I
have a guess”. Scientific ffieories, on the other hand, are well-tested and
highly reliable scieri planations of natural phenomena. They unify
many repeated oservations and data collected from lots of experiments.
For example T of Evolution.

ientific law is a uniform or constant fact of nature, it is virtually an
irr bletheory. Biology is short in laws due to puzzling nature of life.
Data organization and Data analysis:

For data organization you will prepare a table or graph of the data.
Don’t throw out data points you think are bad or that don't support your
predictions. Some of the most incredible discoveries in science were made
because the data looked wrong! Once you have recorded the data, you may
need to perform a mathematical analysis to support or refuse your
hypothesis.
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A bar chart showing the trend of malari

A Pie Chart showing Infectious diseases in Pakistan (2006)

In data analysis, the statistical methods (ratio and proportion) are
applied. Ratio is a comparison of two values expressed as a quotient
(1st/2nd). Example: A flower has 4 sepals and 12 petals. The ratio of
sepals to petals is 4:12. This ratio can also be expressed as an equivalent
fraction 1:3. A Proportion is an equation stating that two ratios are equal.
Example: 4:12::1:3.
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2.1.4 Mathematics as an integral part of the scientific process:

Imagine that you are a biologist studying the insect population. Ya
go into the field and count the population sample in a specific region,
compare your sample with other regions to get population estimated®
every step of this process, you depend upon mathematics to u@

predict, and understand natural phenomena. Q
Mathematical biology is a field of research (tha amines

mathematical representations of biological systemsg. «ey role of

mathematics in biology is the creation of mathe i odels. There

are equations or formulas that can predi lescribe natural
occurrences, such as organism behavior pafer pulation changes
over time, structure of protein, height of liw rgédnisms, population of
an endangered species, bacterial growth ‘X) on. Finally we can say
that mathematics plays a critical role in edpunderstanding the natural

world.

90

« Science is the systematia dy 'of nature and how it affects us and the
environment.

« The biological methiod 1€ the stepwise process in which a scientist finds
out thereasono wlogical problem about living things.

« An observatigmiis @ statement of knowledge gained through the senses
(qualitatj ough the use of scientific equipment (quantitative).

ion should tell what it is that you are trying to discover or
in your experiment.

thesis is an idea that is suggested as an explanation for a natural
t, particular experience, or specific condition that can be tested
through definable experimentation.

« The deductive reasoning involves the use of “if-then” logic. It moves
from general to specific.

« Result includes detailing all observations and data made during your
experiment.



SOLVING A BIOLOGICAL PROBLEM

* Conclusion is where all the results from the experiment are analyzed
and a determination is reached about the hypothesis.

« Theories are the well-tested and highly reliable scientific explanation
of natural phenomena.

« A scientific law is a uniform or constant fact of nature. O
« Mathematical biology is a field of research that examines mat@ical

representations of biological systems. 0
.

Review Questions

1. Encircle the correct answer: \
(i) Select the correct sequence of biologic ethod.
(a) Law — Theory — Reasoning — l@n sis
(b) Hypothesis — Theory — La asoning

(c) Hypothesis — Reasoni@ eory — Law
(d) Law — Hypothesis ning — Theory
(ii) Select the odd oneﬁ

(a) Theory (b) Law

.
(c) Hypothesi (d) Ratio

(iii) that examines mathematical representations of

(b) Mathematical biology
(d) Law

(iv) Biological method involves all of the following except.
(a) Data collection (b) Observation

(c) Experiment (d) Proportion
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(v)  Scientific reasoning moves from specific to general.

(@) Inductive (b) Deductive
(c) Observation (d) Bothaand b

(vi) Quantitative observation is the use of O
(a) Senses (b) Equipment

(c) Guess (d) Ratio
(vii) Equation stating that two ratios are equal 0

(a) Ratio (b) Proport1©
(c) Guess (d) Sens@
(viii) The comparison of two values is call

(a) Ratio op tlon
(c) Graph (d) Table

(ix) What is a hypothesis?

(a) The same thing as

(b

)
(c) A veriﬁablqotse ion.
(d) A fact based quantitative data that is falsified.
.

(x) In datgo ation, which method is mostly useful?
(b) Graph
(d) Bothaand b

A tentative expl

in the blanks:

roblem solving approach of biology and other sciences
called

(i) Solution of biological problem starts with

@)

(ii) The key component of the scientific process is

(iv) Scientific reasoning based on “if-then” statement called
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(v)  Final step of the scientific method is developing

(vij The uniform or constant fact of nature, virtually an
irrefutable theory is

(vii) Once you have the data, you may need to perform
analysis. < }
(viii) The equation stating that two ratios are equal is called ‘ ’ .

(ix) Ratiois comparison of values. 0 R

(x) The cause of malariais .

3. Define the following terms: Q

(i) Ratio (ii) Biological metho @aph

(iv) Hypothesis (v) Law 1) Inductive reasoning
(vii) Conclusion (viii) Proportio (ix) Observation

(x) Mathematical models
4. Distinguish between the ng in tabulated form:
(i) Theory and Law

(ii)) Inductive reasoni eductive reasoning

5. Write short an§wegs of following questions:

liable scientific explanations, why?

(i) Why bi al sciences need mathematical models?
(iiij) D rt showing steps involved in biological methods.
(iv) table or graph is necessary for data organization?

(v) Why experiment is necessary for theory?
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Major Concept

In this Unit you will learn:
» Definition and Introduction of Biodiversity
» Aims and Principles of Classification
> History of Classification Systems
+ Two-Kingdom Classification System
* Three-Kingdom Classification System
+ Four-Kingdom Classification System
+ Five-Kingdom Classification System
The Five Kingdoms
Binomial Nomenclature
Conservation of Biodiversity
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Nature has made the man with intelligence and he is always
concerned with his aims to be achieved. He designs the things for this
purpose into sequence. Similarly biologists mapped the whole diversity of
organisms exist on earth, into simple groups. To understand about t
characteristics of specific organisms individually, is simply c
classification.

Classification is actually based on the similar and dissimilar

characteristics what organisms shared with each other ,aan this

biologists can easily study and identify the organisms. : ; .

N8 DEFINITION AND INTRODUCTION OF ERSITY
Biodiversity is the combination of two word fe), diversity

(variation) thus it is defined as; “The biodiversi iglogical diversity is

the degree of variation within or among theys exist on different

regions of the earth”. It is comprised of i organisms such as

bacteria, protozoans, algae , fungi, ani
3.1.1 Importance of Biodiversity:

Biodiversity provides many ben roducts which includes fiber,
oil, dyes, rubber, water, timbe apfer and food. It also stabilizes the
ecosystem by recycling the nu\% educes the amount of pollution by
means of forest. Biodiver o plays an important role in drug
discovery and medicinalfres@firces. Medicines from nature account for

ang plants.

usage by 80% of the w : pulation. It also beautifies the nature with
lots of tress and animalsMound in different regions which enhances the
tourism. *

Pictorial vie NAajor biodiversity on earth:

Angiosperm plant Gymnosperm Plant
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Liverworts
Figure: 3.1(a) variety of plants on e

Hornworts

Desert hopping mouse

Blue Bird

\
i
-
S,

Figure 3.1.(b) variety of '1;: Can you

different animals on earth

.....

5. - -
...............
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EX) AlMS AND PRINCIPLES OF CLASSIFICATION

A system of classification is necessary because of the abundance of
the variety of life on earth. There are currently around 1.5 million species
that have been described and have been given scientific names. In future}
more can be identified if they are found.

To study such a diverse pack of organisms exist on earth, o
classified the organisms into groups and sub groups. This gr of
organisms is called biological classification.

3.2.1 Principles of Classification:

Some organisms share similar fundamental eristics or
functions. It is further explained by means of o ogy (external
features of an organism) in which we study the isms on the basis of

NS
n

their Homologous (similar in structure and h ent functions) and
Analogous (different in structure and hav%

ctions). As shown in

fig3.2aandb. C : ,
{ —_ -'"’ -
\ / v D Alligator  ~

Q W Human

N

Human Whale

i f Bat
Figure nalogous structure Figure 3.2 (b) Homologous structure

Have you seen the arm of a man and wing of a bird?
Which type of structure is this?

Sometimes it is impossible to classify organisms using morphological
characters, therefore scientists use other characteristics to classify
organisms which include; Cytology and genetics in which organisms are
classified on the basis of cellular study, genetic constitution and their
development pattern. Biochemistry is also employed in which the
chemical substances of the organisms are compared.
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Taxonomic Hierarchy

The groups into which organisms are classified are known as
taxonomic categories or taxa (singular taxon). The taxa are arranged
ascending order and form a ladder, called taxonomic hierarch
organisms are classified into five kingdoms, so the kingdom is the/MT8hast
taxon of classification. On the basis of similarities, each ki is
further divided into smaller taxa in the following ways:

N kpow? The"“x‘

Kingdom ——y o studies |
\ - Phvl aAXQ y is called .
yum taxonomist.

\ Class

Teacher will give

-
the definition of
these units in
brief. O

Species
Units of classification:

The smallest and basic uni assification is species. Taxonomic
studies consider a group o iviglual organisms with the fundamental
similarities as a species. ThW§ all the members of the particular species
share the similar charac s and can naturally interbreed to produce
a fertile offspring. Clog§ely §elated species are grouped together into genera
(singular-genus). genera are grouped together into families,
families into ordéegs, qrders into classes, classes into phyla or division and
phyla or divisidggto kingdoms.

Simple Classification of two Organisms
Human Pea
Animalia Plantae
Phylum Chordate Magnoliophyta
Class Mammalia Magnoliopside
Order Primates Fabales
Family Moninidae Fabaceae
Genus Homo Pisum
Species Sapiens Sativum
Scientific name Homo sapiens Pisum sativum
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3.2.2 Aims of Classification:
Biologists classified the organisms in order to make them study
easily, so the science of classification is called Taxonomy.

(Tazm=group, Nomy=naming)

they can be studied easily.
» Tofind the evolutionary relationship among organismsg .

Use internet to search out THREE different species belq %

EXE) HISTORY OF CLASSIFICATION @
in \h
kp

The main aims of this branch are; Q
¢ To determine similarities and dissimilarities among organisa@
e Genus.

The system that we still use today for gi tific names to plants
and animals has many founders, from t hilosopher Aristotle to
the Swedish physician and botanist CatolusjLinnaeus. Taxonomy's first
father was the philosopher Aristotl 2 BC), sometimes called the
"father of science." It was Arist tlae% first introduced the two key
concepts of taxonomy as we pr, e 1t today: classification of organisms

by type and binomial definition.
Aristotle was the firs t(;%mpt to classify all the kinds of animals in

his book on Animals (HistoriafAnimalium in Latin). He grouped the types
of creatures according eir similarities: animals with blood and
als that live on water and animals that live on

land.

Aristotle Abu usman Umer Aljahiz

Abu Usman Umer Aljahiz was the first eminent Arab zoologist of the
Muslim world.
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He used to slaughter animals for studying the internal organs of their
bodies. He also opened the abdomen of pregnant animals to find out the
number of embryos and the location of each one of them in the body.

in detail, the kinds of animals, their behavioral characteristic
diseases and treatment.

Carolus Linnaeus is considered as the father of Taxon

3.3.1 Two Kingdom classification: ¢

Previously the organisms were classified v%' groups; all the

organisms possess cell wall were placed in n pgdom and all the
organisms do not possess cell wall were placed% imal kingdom.
THE LIVING BEI
|
v v
Plant Animal
Kingdom Kingdom
absent ———— motien” ——— present

response to

slow al stimuli

—  fast

S

Plants

do not eat? ode of nutrition eat \ Animals
% . conductile and present /

contractile system

4 esgnt— cellwall ———— gpsent

Bacteria, Invertebrates
Fungi, Bryop > (including protozoa),
Pteridoph Vertebrate
Sperms

Two kingdom classification
3. ree Kingdom classification

Ernst Hackle in 1866, introduced a new Kingdom named as Protista
to accommodate the organisms exhibiting characters either common to both
plants and animals, or unique to their own such as Euglena, Bacteria were
also placed under this kingdom.

In 1937, Edouard Chatton clearified the concept of procariotique and
Eucariotique to describe the cellular characteristics of organisms.
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In 1930s, electron microscopy revealed, two distinct patterns among

single celled organisms:

Kingdom Protista
l

\]
Lower protists Higher protists
prokaryotic unicellular eukaryotic unicellu
Bacteria and Cyanobacteria or multicellular organ
such as fun e
3.3.3 Four kingdom classification: except blue gigen algge

forward with a four kingdom system to classify the li ings. He
designed a new kingdom named as Monera to place aJ'tt er protists
which include prokaryotic unicellular organisms n aining single

celled eukaryotic organisms were included in Pro

taf
THE LIVING BEING E ;
1
Kingdom Kingdom @n dom Kingdom

After the clear concept for kingdom Protista, Copeland 959 came
N’ g ?ﬁ

Monera Protista taphyta Metazoa
Lower protists Higher proti E Plants Animals
(Prokaryotic protists) (Eukaryotic pro (Eukaryotic) (Eukaryotic)
Becteria and Blue I E Bryophytes, Invertabrates and
Green algae ungi pteridophyte, Vertebrates
Gymnosperms and
* Angiosperms
Four Kingdom classification
3.3.4 Five Ki Classification:

Ro ittaker in 1969 classified the organisms into Five
kingdo h clearly categorized fungi into a separate kingdom.This
system ssification was based on;

o Cell structure and body organization; unicellular Prokaryote,

Unicellular and multicellular eukaryotes.

* Mode of nutrition; autotrophs (plants), Ingestive heterotrophs
(animals) and absorptive heterotrophs (fungi).

Draw a linkage chart to show the establishment of Five Kingdom System
that includes Two to Five Kingdom classification.
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EX) THE FIVE KINGDOMS
THE LIVING BEING

Photosynthesis < Kingdom > Bacteria and
and Absorption Monera Cyanobactegia
Absorption, P Kingdom = Microa
Photosynthesis, < Protista »  (phy nkite
Ingestion forms), Protezoa,

Kingdom Kingdom Q Kingdom
Fungi Plantae Animalia

Invertebrates

Microfungi Macroalgae, Brygphy
Macrofungi Pteridophytes, G erms, Vertebrates
slime and water Angiosperms

mould
Five Kin ification
(i) Kingdom Monera:

It includes all the prokagyot®§ i-e Bacteria and cyanobacteria.

E:'-".&:““-h
TR

Flagellum

Vegetative cell

Cell wall
Ribosomes
Cytoplasmic  Plasmid
inclusion DNA ,-\
Structure of bacteria and function \

Figure 3.3 Bacteria and cyanobacteria
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(ii) Kingdom Protista:

It is the place for all the eukaryotic unicellular organisms, except
yeast which some of them have the features of both plant and animal like.
Most protists are aquatic. Itincludes protozoa and unicellular algae.

Paramecium v

Figure 3.4 protozo@gae

(iii) Kingdom Fungi:
It includes all the mth ar eukaryotic fungi. They are
Achlorophyllous, absorptiv trophs. They have cell wall made up of

mainly chitin. They have y called Mycelium which is made up of a

Mushroom

Figure 3.5 Examples of fungi
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(iv) Kingdom plantae:
It includes all the multicellular, eukaryotic, photosynthetic
organisms. They have cell wall mainly made up of cellulose. It includ
multicellular Algae, bryophytes, pteridophytes, gymnosperm
angiosperms.

Thallus

A.,\{'T ‘r % f 5
\'{- >
S\

margin

Holdfast -

Ulva lactuca
Bryophytes

Figurgad.6 F

(v) Kingdom Animalia:
All animals are mul%
heterotrophs without all.

invertebrates except o‘@?

pis type

r, eukaryotic which are ingestive
It includes all vertebrates and

Star fish Kangaroo
Figure 3.7 Animals type
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Table: Comparative characteristics of Five kingdom life.

Five Kingdoms

Characters Monera Protista Fungi Plantae Animalia
Cell type Prokaryotic Eukaryotic Eukaryotic Eukaryotic Eukaryoti
Present
(Polysaccharide Present in (without Present b
Cell wall + amino acid)  some cellulose) Abse
chwa or cellulose cellulose) ( )
ﬁ%(rjrll%argne Absent Present Present Present sen
Cellular without
Body Multicellular/ Ti ue/ organ/
organisation B?gadnegues Cellular loose tissue gan system
Autotrophic Autotrophic Heterotrophic t t c Heterotro hic
(chemosynthetic (Photosyn (Saprophytlc / to Holozmc
mode of photosynthetic) thetic) and  Parasitic) saprophyt1c
nutrition and Hetero- Hetero- etc.)
trophic (sapro- trophic
phyte/parasite)
Structure of Virus:
Virus is non cellular obligate endop, ves inside host cell). It does
not have cellular organization but d nuclear material either DNA or

that encloses the nucleic acid. It
. Due to its non-cellular nature it
cannot be placed in any of thi Tiye | 'ngdoms. It causes number of diseases
in plant like tobacco Md@sai& Disease etc and animals like, cold, flue,
dengue, polio, hepatitis} etc.

RNA. It has protein coat called
reproduces only inside the ho$

Prions and viroids are also non-cellular particles so cannot be placed in
kingdom classification system

EX) B1Nopy L NOMENCLATURE

scientific over common names are that they are accepted by speakers of all
languages, that each name applies only to one species, and that each
species has only one name. As common names cause many problems to
identify the organisms as different regions have different languages for the
same thing for example; common name of onion in Urdu is 'Piyaz' but in
other regions it is also known as 'ganda’' or 'basal' etc but in scientific
language it is known as Allium cepa.



This avoids the confusion that often arises from the use of a common
name to designate different things in different places or from the existence
of several common names for a single species.

Table: Biological name of some common plants and animals.

COMMONE NAME BIOLOGICAL NAME
PLANTS
1. Onion plant Allium cepa
2. Mango plant Mangifera indica%.

3. Neem plant Azadirachtagindic
ANIMALS ¢

1. Frog Ranagign,

2. Cat Feli ~

8. Housefly scapdomptestica

Through a system of nomenclature in N ch species of animal,
plant or others receives a name of two ter which the first identifies
the genus to which it belongs and econd the species itself or its
specific names.

Principles for binomial nome tBwe”
Some of the rules whic r¢ universally adopted for writing

scientific name of a species

« Scientific name of a
such as Homo sapigns hen handwritten these are underlined.

» The first word of
while second

e is generic always started with capital letter,
pecies which is never capitalized.

ral times, it is abbreviated. For example; The scientific
rose is Rosa indica, it is abbreviated as R.indica.

eS the author name appears after species name which means
ies was described by Him. For example; (mango plant)
ifera indica L. It means Mangifera indica was first described by
naeus.

Use internet to search a scientific name of potato, matar, china rose and Dog.

EXJ CONSERVATION OF BIODIVERSITY

Pakistan is one of few countries in the world to have every kind of
geological structure. The geography of Pakistan is a blend of landscapes.
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You'll find plains, deserts, forests, hills, and plateaus. There are coastal
areas along the Arabian Sea and mountains of the Karakoram Range in
the north part of Pakistan.

This diversity contains diversifi
support a rich biodiversity of bo
respectively). Arid and semi-ari
land area of the country,

hebitats and landscapes that
and flora (animals and plants
iohs covering almost 80% of the total
oS§ess significant portion of country's
biodiversity. During the last ree decades, a number of animal and
plant species have bec thieatened or endangered mainly due to over-
exploitation and logs natural habitat. Factors like deforestation,
overgrazing, soil grosion, salinity and water logging are posing major
threats to ther biodiversity of the country. The continuing loss of
forest habitat, its associated fauna and flora, will have serious
implications e nation's other natural and agricultural ecosystems.

To overc these problems biodiversity should be paid attention in
orde ve the organisms from being endangered. “Conservation
simp the way of caring, saving the species, inhabit on earth from
dangers”.

3.6.1 Reasons to conserve Biodiversity

Biologists warned that global ecosystem would be collapsed if
biodiversity continues to be reduced at the same rate. Therefore, it is
mandatory to conserve life on earth in order to make nature stable.
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Some of the key points are highlighted below:

« Human should conserve biodiversity because of its benefit f

example services and biological resources which are essential to li
our life on earth.

» Biodiversity boosts ecosystem productivity where each spa
easily survive in their habitat, if the one will not conserve desSity,
so food chain and ecosystem will be imbalanced.

« With more plants, trees and animals, the soil improwed an became
stronger - less prone to erosion, drought and floodin'

Mammals
Birds
Reptiles
Amphibians
Fishes
Insects

*0% 5% 10% 15% 20% 25% 30%

. Endangered |:| Vulnerable

ems associated to conserve biodiversity in Pakistan:
e article from 2009“Biodiversity in Pakistan Key issues”,

ified some of the primary challenges to implement Biodiversity
Action Plan (BAP) are:

ically endangered

« Lack of awareness of environmental issues on the part of decision-
makers and civil society.

« Weak governance (slow decision-making processes, inability to

conceptualize policy, and lack of distinction between public and private
interests).
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+ Weak capacity of government departments (lack of individual capacity
and incentives for performance).

+ Lackoffunding.

intervention:
The International Union for Conservation of Nature (IUCN)g£epo

that 75 percent of genetic diversity of agricultural crops has beeflosf, 75
percent of the world's fisheries are over exploited, and o@d of coral

3.6.3 Problems associated to conserve biodiversity due to hqu

<
reefs are threatened with extinction. Man is the factor, ichlis directly

involved in the destruction of biodiversity. The table '@

the human intervention in the loss of biodiversity.
Table: Impact of human activities o iddiversity.

e =
S *

Habitat Destruction

w some of

<
<

Caus@\

36% 39
23%

Hunting & Other Types of
intentional Killing

Other Causes

Introduction to
Invasive Species
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Climate changes are not the only pressure on our environments.
Habitat loss and degradation, pollution, overexploitation, and invasive
species also play significant roles in biodiversity decline. These pressur
are because of human invading activity.

3.6.4 Deforestation-causes and its effect on Biodiversity Q
ital

Forests cover 31% of the land area on our planet. They p
oxygen and provide homes for people and wildlife. Many of thepworld's

most threatened and endangered animals live in forests, an lions of
people rely on its benefits. Forests offer food, fresh air@iﬁg, medicine

and shelter. Forests play a critical role in reduyeig mate change
because they act as a carbon sink soaking up c ioxide that would
otherwise be free in the atmosphere and contr yOngoing changes in
climate patterns. But man is destroying tl‘fx al beauty by cutting

them down for his sake and comfort. “The g down of trees for the
conversion of forest into non forest lz is known as Deforestation”.

Figure 3.9 Deforestation

Qes of Deforestation:
Deforestation is done deliberately due to the Mining, paper making,
urbanization, timber, for making roads and Agriculture Expansion &
Livestock breeding.

Effects of Deforestation:

Deforestation result with the great loss in Biodiversity such as;
increase in the concentration of green house gases (carbon dioxide,
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Methane, water vapopur, Nitrous oxide etc.) which leads to Global
warming, temperature will be high that causes glaciers melting which is
the reason of raising sea level and causes flood. It is also the reason of
habitat loss of wild life. Soil erosion, low rainfall due to no transpiratio
are also the result of Deforestation.

3.6.5 Endangered and extinct species
Due to human activities such as entertainment or food, animalgjare
becoming endangered (at risk of extinction in future) or some h one

extinct (surety of not finding the last individual of pecies in
ecosystem). Some of the endangered species are mentiq :

Bl

Long Billed
Vulture

Snow
leopard

Marco polo
sheep

European Otter Baluchistan Forest
Dormouse

Sindh Ibex
(Markhor)

Indus river dolphin Asian black bear

Figure 3.10 Endangered species of Pakistan
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» Biodiversity or biological diversity is the degree of variation with or
among species exist on different regions of the earth.

» Biodiversity provides many beneficial products including fibr€
dyes, ruber, water, timber, paper and food.

» Classification of organisms takes place on the basis of m@logigal
character or cytological character or genetical charactegr. R

* Morphological classification occur on homologou imiar in
structure) or an analogous characters (differe tructure but
similar in function).

» The groups of classified organism called : taxa).

+ The smallest and basic unit of classificaiomhis species. It is a group
of organism which are similar in s re; can interbreed to provide
fertile and visible off spring.

+ The arrangement of taxa in a order to form a ladder called
Taxanomic hierarchy.

« The science of classifica alled Taxanomy.

* The father of Taxano arolus Linnaeus.
* Carolus Linnae ve the concept of binomial Nomenclature.

* In the beginning liing organism were classified into two kingdom

ittaker classified organism in 5 kingdoms, Monera,
ta, fungi, plantae and animalia.

k of awareness of environmental issues, weak governance, etc are
the main problems associate to conserve biodiversity.
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Review Questions

1. Encircle the correct answer:

(i) Which of the following is the correct way of writing a scientific O

name of an organism?
(a) Houbara bustard (b) E.coli C)
(c) Alium Cepa (d) canis lupis 0 *
(ii)) Select the mismatched
(a) Plantae — Pteridophyta (b) Fungi — @
(c) Protista — Paramecium (d) Animali Agnoeba

(iii) Identify the correct sequence of classifyin ofganism.
(@) Species — Genus — Kingdom — P %Class —
Order — Family
(b) Kingdom — Phylum — Class r — Family —
Genus — Species
(c) Kingdom — Phylum — CI&8s — Family — Order —
Genus — Species

(d) Species — Gen ss — Phylum — Order —

(iv) All are inv ssification except
(@) Anal (b) Homologous (c) Cytology (d) Genetics
(v) Inth ic hierarchy choose the term which encompasses all
ot
Genus (I) Species (II) Order (Iv) Class
(@ IandIl (b) II (c) Il and III (d) IV

(vi) In four kingdom classification, kingdom Metaphyta includes all of the
following except.

(a) Algae (b) Angiosperm

(c) Gymnosperm (d) Bryophyta
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(vii) In five kingdom system virus placed in

(a) Monera (b) Protista
(c) Plantae (d) None of these
(viii)Biological name of cat
(a) Felis catus (b) Azadirachta indica O
(c) Alium Cepa (d) Canis lupis Q
(ix) Members of which kingdom have cell wall and are allfgeterctfophic
(a) Monera (b) Protista (c) Plantae (c@i’
(x) Biodiversity is effected with Q
(I Pollution (I) Deforestation I hunting
(d) I, IT and III

(a) I only (b) 1I only (c) I 1\

2. Fill in the blanks:

(i) Degree of variation within or @ he species exists on
different regions of the ea

(i1) Species are gi ientific names.
(iii) Struotur@\ve different functions (physiology) but

having similar int chitecture.
(iv)  Science of cl fication is called .
(v) Most protigts a .

ré*achlorophyllous and absorptive living organism.

(vi)
(vii) is non-cellular obligate parasite.

(viii) c name of any organism should be when printed.

(ix utting down of trees called
imals which are at the risk of extinction in future
called
3. Define the following terms:
(i) Analogous (ii) Classification (iii) Species
(iv) Family (v) Metazoa (vi) Mycelium
(vii) Hyphae (viii) Genus (ix) Endangered species

(x) Kingdom
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4. Distinguish between the following in tabulated form:

(i) Plant kingdom and Animal kingdom

(i) Monera and protista (iii) Fungi and Plantae

5. Write short answers of following questions: O
(i) Why scientific naming is necessary?

(ii) How living organisms are classified into two kingdoma claSgiftcation?

(iii) Why virus is not placed in any kingdom?

(iv) Draw chart showing three kingdom classiﬁc@:
(v) Why amoeba is not placed in animal k@
r

(vi) Why cyanobacteria are placed in m&
6. Write detailed answers of the ? g questions:
(i) Describe in detail five king @ classification.

(ii) What is taxonomic hier? Explain aims of classification.
tio

(iii) Describe effect of n on biodiversity.

L 4
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CELLS AND TISSUES

You could find cells just as intricately patterned and beautifully
formed in any plant you looked at-from the rose in your backyard, to the
grass growing up through the sidewalk, to the carrots you ate for a snack
Let's not limit it to plants, either: exquisite layers of cells can be foufighi
your skin, in an insect's wing, and in just about any other living ti
choose to look at. We, and the world around us, are made of cells
need some microscopy to appreciate it.

MICROSCOPE AND EMERGENCE OF CE{L N#ORY

Zacharias Janssen is generally believed to be the¥irst \’estigator to
invent the compound microscope in the 1590. It @1 y a tube with
0 to 9X.

lenses at each end and its magnification ranged

Zacharias Jarigs E Van Leeuwenhoek's microscope
(1580-1638)

Robert H a8l improved his version of the compound microscope

ification and resolution.

Magnification: The enlargement of an image is called magnification. By
combining a number of lenses in the correct manner, a microscope can be
produced that will yield very high magnification values.

Resolution: The resolution of a microscope is defined as the smallest
distance between two points on a specimen that can still be distinguished
as two separate objects. It helps to measure clarity of object.
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Both magnification and resolution are very important if you want a
clear picture of something less than 0.1. For example, if a microscope has
high magnification but low resolution, all you'll get is a bigger version of a
blurry image.

4.1.1Light microscope and electron microscope: Q

There are two microscopes are used in microscopy ige"
microscope (LM) and electron microscope (EM).

(a) Light microscope: >

In a light microscope, visible light passes through th egimen (the
biological sample you are looking at). A photograp @w 1mage taken
through a microscope is called micrograph.

Logan’s Simple
Microscope
(circa 1871)

ure 4.1 Light microscopes from simple to complex

T nification of a light microscope is formed by using a mixture of
the fthe eye piece and the objective lens.

In order to ascertain the total magnification when viewing an image
with a compound light micrscope, take the power of the objective
lenses, which is at 4x, 10x, 40x and multiply it by the power of the
eye piece which is typically 10x. Therefore, a 10x eyepiece used with
a 10x objective lens will produce a magnification of 100x. This
means that the object can be magnified, 40x, 100x or 400x.
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4 ‘ ?.f . & fa -‘
Figure 4.2 Light microscopic micrograph of onj
(b) Electron microscope:

Electron microscopes differ from lig

much shorter wavelength than v
and this allows electron
produce higher-resolutio

es than
Electron
to examine not
the subcellular
padtments within them.

just whole cells, b
structures and
A live cell cal
microscop

Figure 4.4 2
g @

Salmonella bacteria ==
under light '
micrograph (left)

and through

electron b

" ¢
microscope (right). .
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Electron microscope has a resolution as small as 0.2 nanometer (nm)
and magnification upto 250,000 times. There are two major types of
electron microscopes.

1. Scanning electron microscopy (SEM)

2. Transmission electron microscopy (TEM) Q
ck

In scanning electron microscopy, a beam of electrons moves
forth across the surface of a cell or tissue, creating a detailed image of the
3D surface.

2
le is cut

eam passes
is often used

In transmission electron microscopy, in contrast, thé&sa
into extremely thin slices before imaging, and the elg
through the slice rather than skimming over its surfice N[ EA

> € (&

to obtain detailed imagces of the internal sfrnnh]r\

Figure 4.5 SEM (left) and micrograph of Amphipod (right)
ORY OF THE DEVELOPMENT OF CELL THEORY

Ancient Greeks were the first to make comprehensive attempts to
organize the data of the natural world. Aristotle presented an organized
observation to support the idea that all animals and plants are somehow
related. Later this idea gave rise to questions like 'is there a fundamental
unit of structure shared by all organisms?” But before microscope was
first used in 17th century, no one knew that living organisms do share a
fundamental uniti.e. cell.
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1665

primitive compound microscope. He only saw cell walls as this wa

Cell was first observed by Robert Hooke, an English scientist,
discovered a honeycomb-like structure in a cork slice using a

dead tissue. He coined the term "cell" for these indivi

1670

compartments he saw.
First living cells were seen by Anton van Leeuwenhoe @ h

biologist, from pond water with a microscope.

1683

Anton van Leeuwenhoek made several more oyeries on a

Miniature animals:

microscopic level, eventually publishing a letter to,thefRoyal Society
in which he included detailed drawings of w sa8w. Among these
was the first protozoa and bacteria discov

1833

The center of the cell was seen b erp Brown, an English
botanist, discovered the nucleus in

1839

Cell theory:
Theodor Schwann, a Germaf bot t reached the conclusion that
not only plants, but animal tisSue @S well is composed of cells.

1839

This ended debates
different in structa
previous statement o

t nts and animals were fundamentally
also pulled together and organized
ells into one theory, which states:

1- Cells are qrg and all organisms consist of one or more
cells.
2 - The cell iSghe basic structure unit for all organisms.

s l1#fe come from Albrecht von Roelliker discovered that
ggs are also cells.

Heinrich Braun reworked the cell theory, calling cells the
sic unit of life.

3rd part to the cell theory added by Rudolf Virchow, a German
physiologist/physician/pathologist. Added that cell is not Denovo
structure. This translates mean that all cells develop only from
existing cells.

1862

Louis Pasteur was a French biologist; microbiologist and chemist
provided the experimental proof of this idea.




Figure 4.6 Robert Hooke, an English s ist, discovered a honeycomb-like
structure in a cork slice usi pRimitive compound microscope.

4.2.1 Cell theory:

One of the most impdrtanif concepts in biology is that a cell is a basic
structural and functio of living organism. This is known as a cell
theory and was prdposedyjointly by two scientists in 1839. A Belgian

Botanist called S ehand the German zoologist called Schwan.
In 1855 Rudo how, a German physicians proposed an important
extension of eory-that all living cells arise from pre-existing.

The post fcell theory are:

rganisms are made of one or more cells.

2. The ce€ll is the fundamental unit of structure and function in all living
organisms.

3. The new cell is derived from pre-existing cells dividing into two by cell
division.

4. The cell contains the hereditary material which is passed from
generation to generation.
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Mathias Jakob Theodor Schwann RudolfVirchow
Schleiden
Major contributors in the developmeory
theo

Sub-cellular or Acellular Particles:

According to the first principle of the\ee
composed of one or more cells.

Viruses, prions and viroids are not @Js d of cells rather they are sub-
cellular or acellular particles butado n any metabolic activity inside
them. As they show some charac ics of living organisms i.e. they can
increase in number and anlsmit their characteristics to the next

generations.
Cell: ?

Cells are the baSy ts of organisms and all tissues and organs are
composed of cells. T]g e are different types of cells. Cells can either be
prokaryotic_o ryotic. Eukaryotic cells have a proper nucleus and
membrane organelles. Plant and animal cells are eukaryotes. Plant
cells ar erally a cubical shape while animal cells are usually

sphe lant cells and animal cells have evolved different organelles to
pe specific functions.

ry all organisms are

e activity of an organism depends on the total activity of
independent cells. Energy flow occurs in cells through the breakdown of
carbohydrates by respiration. Cells contain the information necessary for
the creation of new cells. This information is known as 'hereditary
information' and is contained within DNA. The contents of cells from
similar species are basically the same.




DNA (the hereditary information of cells) is passed from 'parent’ cells
to 'daughter’ cells during cell division.

Cells are the smallest form of life; the functional and structural units
of all living things. Your body contains several billion cells, organized
into over 200 major types, with hundreds of cell-specific functions.

Some functions performed by cells are so vital to the existence of li
that all cells perform them (e.g. cellular respiration). Othersfare
highly specialized (e.g. photosynthesis).

L 2
4.2.2 Comparison between Prokaryotes and Eukaryo@

Organisms whose cells have a membrane bound¢e eus are called
eukaryotes (from the Greek words ‘Eu’ means w t and ‘karyon’
means kernel or nucleus. Organisms whose cell ave a membrane

bounded nucleus are called prokaryotes ( ‘p%&s before).

Cytoplasm
;Ribosomes
g \J 0 & B 7\

> (SR e 8% * Bacterial
NI =" e /o flagellum
N & _a
[ o
|
SN S
Pili
Capsule

Cell wall
Plasma

membrane

Figure 4.7 The structure of Bacterial Cell



Compare between prokaryotes and eukaryotes:

CELLS AND TISSUES

Cellular Structures

Prokaryotic cell

Eukaryotic cell

Example;

Bacteria and Cyanobacteria

Animals and pla

Nucleus

Without membrane

Membrane bo

Number of

One but not true

More thhian Oneé

chromosomes chromosomes:
Number of cells Unicellular Unicellulartand Multicellular
True membrane Absent resent
bound orgenelles
Lysosomes and Abscent Present
Peroxisome \
Microtubules Present
Endoplasmic reticulum Present
Mitochondria Present
Ribosomes maller 70S Larger 80S
Vesicles Present Present
Golgi Apparatus Absent Present
Chloroplasts Absent Present (in plants)
€ o Usually no Yes
Not present Selective
embrane
Absent Present
Cell Size 1-10 um 1-1000 uym

Flagella

Submicroscopic in size,

composed of only one fiber

Microscopic in size;

membrane bound




4.2.3 Cellular Structures and Functions:

We will now look at some of the basic cell structures and organelles in
animal and plant cells. You will be noticed that there are key differences
between plant and animal cells. The table below summarizes the

differences. O

Difference between animal and plant cell:

Animal Cells Plants Cells: .
Almost all plan tain

is
Do not contain plastids. plastids suc plasts,
chromopla glicoplasts.
Have a ri lulose cell wall in

No cell wall. to*the cell membrane.

Animals do not have

SEemedeamaa o Bt ain plasmodesmata and pits.

2 Large central vacuole filled with
Few vacuoles (if any).

cell sap in mature cells.
Nucleus is genera fo’kd at the Nucleus is found near the edge
centre of the cy or periphery of the mature cell.
Animal possess

Plant cells rarely contain

lysoso hich contain 1 the plant 1

hat dicest cellular ysosomes as the plant vacuole
enzy g handles molecule degradation.
m olecules.

Animal cells contain these cylindrical piant cells do not typically contain
structures that organize the assembly .entrioles.

of microtubules during cell division.
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Chloroplasts Cell wall
(Sjmcl)oth' Centrioles = il /
en qpasmlc Cytoplasam & /& &
reticulum - Ak e &
Rough /
Plasma = endoplasmic |+ .
membrane™ reticulum
. i I5: Nucleus
Mitochondrion A’iﬁl Ribososome
kX Nucleolus
Lysosome
Golgi L (5
Rough complex Golgi %=1
endoplasmic complex .
reticulum - —— A
Smooth
Nuclear ) .
envolope Nucleus Nucleolus endoplasmic chodlirion CYtoplasmic

reticul strand
Figure 4.8 Animal cell 4.9 Plant cell

1. Cell wall:

A cell wall is a tough, rigid non-living % eable protective layer
in some cell types. This outer covering j sitioned next to the cell
membrane (plasma membrane) in t 8glls, fungi, algae and bacteria.
The cell wall has many important fu@\s in a cell including protection,
structure, and support.

Cell wall composition v dépending on the organism. In plants, the
cell wall is composed mai rong fibers of cellulose. Bacterial cell

walls are composed of a nd amino acid called peptidoglycan. The
main components of flingal cell walls are chitin, glucans, and proteins.

In plants, the walliS'"€omposed of cellulose. It may consist up to three
layers that h o spupport the plant. These layers include the middle
lamella, thepr cell wall and the secondary cell wall.

Middle Jame

: It separates one cell from another. It is a thin
layer on the outer side of the cell and is made of a sticky
alled pectin and cellulose.

cell wall: It lies on the inside of the middle lamella and is mainly
sed of cellulose.

Secondary cell wall: It lies along side the cell membrane. It is made up of
a thick and tough material of cellulose which is held together by a hard,
water proof substance called lignin. It is only found in cells which provide
mechanical support in plants, i.e., Some cells of xylem like tracheid and
vessels.
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: Plasmodesma Cell wall
: |I Middle lamella
= Primary
lg[]. cell wall Z
A Plasma ! ? to
%[Jl: membrane "é
; ‘3‘ L Secondary 5
AN cell wall l g Vacuole .
Figurend.10 Jb)
Cell wall s asmodesma

Figure 4.10 (a) Structure of cell wall

The openings in the cell wall are called pla eta which contain
strands of cytoplasm that connect adjac@ . This allows cells to

interact with one another, allowing m@ to travel between plant
cells.

The main function of the wall is ect the inner parts of the plant
cell, it gives plant cells a more ofin and regular shape and provides
support for the plant body. The lis completely permeable to water
and mineral salts which all tribution of nutrients throughout the

plant.
2. Cell membrane:
The cell memprate is the outer most living boundary of all cells. The

cell membranega lled the plasma membrane, physically separates
the intracellulag spakee (inside the cell) from the extracellular environment
(outside th . The cell membrane surrounds and protects the

cytoplastr
‘ ‘ Plasma membrane

=

Extracellular «
Hydrophobic .' |

[ I—
Phospholipid
bilayer

Hydrophilic head—-=#
yerop Intracellular

Figure 4.11 Cell membrane showing arrangment of phospholipid molecules in bilayers




CELLS AND TISSUES

The cell membrane is composed of a double layer (bilayer) of special lipids
called phospholipids.

4.2.4 Structure of the cell membrane — the fluid mosaic model:

S.J. Singer and G.L. Nicolson proposed the Fluid Mosaic
the cell membrane in 1972. This model describes that phospholip
like matrix and conjugated glycoproteins (glucose and protgiff t
may float freely in this matrix.

This model describes the structure of the cell me ane as a fluid
structure with various protein and carbohydrate c@ents floating
freely in the membrane. All the exchanges bepfcég “tHe cell and its
environment have to pass through the cell me he cell membrane
is selectively permeable to ions (e.g. hydroge ), small molecules
(oxygen, carbon dioxide) and larger molec glifCose and amino acids)
and controls the movement of substancegd\i» and out of the cells. It

performs many important function in the cell such as osmosis,
diffusion, transport of nutrients int@c 11, processes of ingestion and

secretion.
Glycoprotein: ein Glycoprotein: lipid with
carbohydra carbohydrate attached

Cholesterol

Phospholipid

neraNjmembrane Integral membrane Channel protein bilayer

protein

Figure 4.12 Section of cell-membrane

Movement across the membranes:

Movement of substances across cell membranes is necessary as it
allows cells to acquire oxygen and nutrients, excrete waste products and
control the concentration of required substances in the cell (e.g oxygen,
water, hormones, ions, etc). This movement occurs by diffusion, osmosis,
facilitated diffusion and active transport.
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1. Diffusion:

Diffusion is the movement of substances from a region of high
concentration to low concentration. It is therefore said to occur down a
concentration gradient.

Diffusion is a passive process which means it does not require
energy input. It can occur across a living or non-living membrane aad
occur in a liquid or gas medium. Examples diffusion of carbou@i e,
oxygen, water and other small molecules that are able to digsol hin

.

the lipid bilayer.

iffusion:
diagram shows the movement
f dissolved particles within a
liquid until eventually becoming
randomly distributed.

# "= Lump of sugar

2. Osmosis:

Movement of water alwal rs down a concentration gradient, i.e.,
from dilute solution to c trated solution. Osmosis is also a passive
process and does not 1. ny input of energy. Cell membranes allow
molecules of water fg pass through, but they do not allow molecules of

most dissolved su c&s, e. g. salt and sugar, to pass through it.

73

Selectively permeable
membrane

Fig 4.14 Osmosis
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In biological systems, osmosis is vital to plant and animal cell
survival. Figure 4.15 demonstrates how osmosis affects red blood cells
and plant cell, when they are placed in three different solutions wi
different concentrations.

«

Hypertonic solution

Vacuole

Isotonic solution Hypertonic solution

Fi 15 The effect of hypertonic, isotonic and hypotonic solutions on

$ red blood cells and plant cell.

Plant cells use osmosis to absorb water from the soil and transport
it to the leaves. In hypertonic conditions a plant cell loses water and
cytoplasm shrinks and shrinkage of cytoplasm is called plasmolysis.
Osmosis in the kidneys keeps the water and salt levels in the body and
blood at the correct levels.



BIOLOGY

Activity: Predicting the direction of osmosis

Apparatus:

. Beaker . Large potato

. Potato peeler/scalpel . Pins

. Concentrated sucrose/sugar solution. To obtain this, add 100g of

®

sugar to 200ml of water.

Procedure:

1. Peel off the skin of alarge sized potato with a scalpel/potatOypeeler.

2. Cutits one end to make the base flat.

3. Make a hollow cavity in the potato almost to the @f the potato.

4. Add the concentrated sugar solution into t ayity of the potato,
filling it about half way. Mark the level by i & a pin at the level of
the sugar solution (insert the pin at a nto the cavity at the
level) (A).

5. Carefully place the potato in the bea

cgntaining water.
6. Observe what happens to the leve

7. After 15 to 20 minutes, m
the level of the sugar soluti

sugar solution in the potato.

vel by inserting the second pin at
insert as the first pin) (B).

Pins

Beakers

Potato

~ Sugar
~ solution

Water

(A) Before Osmosis (B) After Osmoses

Figure 4.16 Potato Osmoscope

Questions

1. What do you observe happening to the level of the solution inside the
potato?

2. What conclusion can you draw based on your observation?

3. What conditions were met in this experiment that makes this type of
transport different to diffusion?
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3. Facilitated diffusion:

Facilitated diffusion is a special form of diffusion which allows rapi
exchange of specific substances. Particles are taken up by carrier progein
which change their shape as a result. The change in shape ca
particles to be released on the other side of the membrane. @

o

o e @ P Extracellular space A=
o © @ @ @ @ o
i © » =
Protein channel
v e o (-] o

HARRHN

Cell membrane

Carrier <
@ proteins

Figure 4.17 Facilitated diffusion in ¢ embrane, showing ion channels
and carri@r proteins

4. Active transport:
Active transport is ovement of substances against a

concentration gradient, fr a region of low concentration to high
concentration using an i energy. In biological systems, the form in
which this energy gc€urs\is adenosine triphosphate (ATP). Examples of
substances moved Miclude sodium and potassium ions as shown in
Figure 4.18. .

c
2
=
=
%

Intracellular space

S

Figure 4.18 The sodium-potassium pump is an example of primary active transport.



ATP and ADP are molecules involved with moving energy within cells.

Cell organelles: We will now look at the key organelles that make up the
cell. Itis important to bear in mind that structure and function are closel
related in all living systems. When studying each organelle, ensure

you observe the specific structures (from micrographs) that al @
organelle to perform its specific function.

Cytoplasm: The cytoplasm is the jelly-like substance that fills t 1. It
consists of up to 90% water. It also contains dissolved nutrient§and waste
products. Its main function is to hold together the organg which make

up the cytoplasm. It also nourishes the cell by suppl
sugars and provides a medium for metabolic reactighs,t

Cytoskeleton: A microscopic network of proteincogsigfs of microtubules
and various filaments that spread out throug T& toplasm, providing
both structural support and means o port within the cell.
Microtubules are made of tubulin while fildments made up of active
protein.

Nucleus: The nucleus is the largest lle in the cell and contains the
entire cell's genetic informatio the form of DNA. The presence of a
nucleus is the primary factogfthat distinguishes eukaryotes from
prokaryotes. Nucleus is cove \
as nuclear envelope that §eparates the nucleus and its contents from the
cytoplasm. Nuclear por found in the nuclear envelope and help to
regulate the exchange of thaterials (such as RNA and proteins) between

the nucleus and t oplasm. Inside nuclear envelope, a granular fluid
is present call leoplasm. In nucleus an aggregation of RNA is also
present call leolus. In non-dividing cell the genetic material is found

Nuclear
membrane

DNA

Nucleolus

- Nuclear pore

Figure 4.19 Schematic Diagram of nucleus Figure 4.20 Micrograph of nucleus
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Mitochondria (Singular; Mitochorion):
A mitochondrion is a membrane bound organelle found in eukaryotic
cells. Mitochondria contain two phospholipid bilayers: there is an outé

enable the mitochondria to synthesize ATP. Inside the inner
a jelly-like matrix. The compartment, the compart
mitochondrion are shown in figure 4.21

L 2
Mitochondria is the site of aerobic respiration. During“aerobic respiration

energy is produced in the form of ATP. Therefore UQE ondria is also

called ‘Power house’ of cell.

Intermembrane
space

] Cristae
Ribosome .

Granules

Inner membrane

Outer membrane
Deoxyribonucleic
acid (DNA)

* Figure 4.21 Mitochondria

Endoplasgi iculum:
The pl&8mic reticulum (ER) is
an organ ound in eukaryotic cells

R has a double membrane

flattened, hollow folds and sacs are
called cisternae. The ER is located in
the cytoplasm and is connected to the
nuclear envelope. There are two types
of endoplasmic reticulum: smooth and Figure 4.22

rough ER. Rough endoplasmic
reticulum

Ribosomes
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Smooth Endoplasmic Reticulum: does not have any ribosomes
attached. It is involved in the synthesis of lipids, including oils,
phospholipids and steroids. It is also responsible for metabolism of
carbohydrates, regulation of calcium concentration and detoxification.

Rough Endoplasmic Reticulum: is covered with ribosomes givin
endoplasmic reticulum its rough appearance. It is responsible fo otein
synthesis and plays a role in membrane production. The folds @t in
the membrane increase the surface area allowing more ribgso o be
present on the ER, thereby allowing greater protein produ@ .

Ribosomes:
Ribosomes are composed of "

RNA and protein. They occur in the
cytoplasm and are the sites where
protein synthesis occurs.
Ribosomes may occur singly in the
cytoplasm or in groups or may be
attached to the endoplasmic

reticulum thus forming the ro
: . Figure 4.23
endoplasmic reticulum. Structure of Ribosome

Golgi body:

Ribosome

The Golgi body was ered by
the Italian physiciant am lo Golgi. It
was one of the_fi anelles to be
discovered an cribed in detail

Transport
because its ize made it easier to veslclg
observe. ilnportant for proteins to _ .

. . |~ Cistemae
be tra’ ted through Golgi body ¢
from re¢ they are synthesized to 2 N

where they are required in the cell.
The Golgi body is the sorting organelle

of the cell. Golgi
apparatus

— Trans face

The Golgi body consists of a stack
of flat membrane-bound sacs called Secrem’y—o <

: . L. vesicle | b
cisternae. The cisternae within the SR
Figure 4.24 Golgi body
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Golgi body consist of enzymes which modify the packaged products of the
Golgi body.

Proteins are transported from the rough endoplasmic reticulum (RE
to the Golgi. In the Golgi, proteins are modified and packaged into ve
The Golgi body therefore receives proteins made in one location i th@cail
and transfers these to another location within the cell wh @ are
required. For this reason the Golgi body can be considered @e '‘post
office' of the cell.

the metabolism, transport and storage of mol any vesicles are
made in the Golgi body and the endoplasmic , or are made from
parts of the cell membrane. Vesicles can b ified according to their
contents and function. Transport vesicles ort molecules within the

Vesicles and lysosomes: \ > o
Vesicles are small, membrane-bound spheri ! ich facilitate
1

cell.
Lysosomes are formed by th@ Golgi body and contain powerful
digestive enzymes that can po digest the cell. These powerful

enzymes can digest cell udtlires and food molecules such as
carbohydrates and protein mes are abundant in animal cells that
ingest food through foodgacueles. When a cell dies, the lysosome releases
its enzymes and digesgs t?ﬁl.

Vacuoles:

Vacuoles,are fluid-filled spaces that

occur in thgc sm of plant cells, but are 4
very small Yor ®dmpletely absent in animal | C_a_y“f
cells. Pl ells generally have one large * “*
vacu t takes up most of the cell's

Vo in mature cell. A selectively
P able boundary called the tonoplast,
surround the vacuole. The vacuole contains
cell sap which is a liquid consisting of water,
mineral salts, sugars and amino acids. The
vacuole plays an important role in hydrolysis,
excretion of cellular waste, storage of water, Figure 4.25 A vacuole
organic and inorganic substances.
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Centrioles:

Animal cells contain a special organelle called a centriole. The
centriole is a cylindrical tube-like structure that is composed of 27
microtubules arranged in a very particular pattern of triplets in rows. T
site where two centrioles arranged perpendicular to each othergsfire
referred to as a centrosome. The centrosome plays a very important r’
cell division. The centrioles are responsible for organiZing $
microtubules that position the chromosomes in the correctWocation

during cell division. 0 .
Centriole structure Tripl/e/‘s, of e
: 7 ).

-

g '_ microtubules
Figure 4.26 Ce@ie view and pattern

w7

Plastids

Plastids are large cytoplasmi§ and major organelles found in the cells of
plants and algae. Plastids are the site of manufacture and storage of
important chemical unds used by the cell. Plastids often contain
pigments used jn synthesis, and the types of pigments present can
change or det the cell's colour. There are three different types of
plastids:

Chloropl

Chr ts: Contain red, orange or yellow pigments and are common
in ripen¥¥g fruit, flowers or autumn leaves.

reen-coloured plastids found in plants and algae.

Leucoplasts: Colour less plastids.

The colour of plant flowers such as an orchid is
controlled by a specialized organelle in a cell
known as the chromoplast.
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Chloroplast

The chloroplast is a double-
membraned organelle. Within the
double membrane is a gel-like substance
called stroma. Stroma contains enzymes
for photosynthesis. Suspended in the |
stroma are stack-like structures called ==
grana (singular = granum). Each ||
granum is a stack of thylakoid discs. The
chlorophyll molecules (green pigments)
are found on the surface of the thylakoid
discs. Chlorophyll absorbs energy from
the sun for photosynthesis.

CELL SIZE AND SHAPE AS
SURFACE AREA TO VOLU
Cells are microscopic mostly becau

some physiological limits to how
cell compared to other objects, is

Double
membrane

cture of choloroplast

of this constraint; there are
can grow. The scale, or size of a
ibly small.

The smallest cells are called mycoplasmas, with diameter
between 0.1 ymto 1.0 p ulkiest cells are bird eggs, and the longest
cells are some muscl c%\d nerve cells. Most cells lie between these
extremes. Cell size shape are related to cell function. Bird eggs are
bulky because they contain a large amount of nutrient for the developing
young. Long les cells are efficient in pulling different body parts
together. erve cells can transmit messages between different
parts of Ro the other hand, small cell size also has many benefits.
human red blood cells are only 8 pm in diameter and
n move through our tiniest blood vessels i.e. capillaries. Most
small in size. In relation of their volumes, large cells have less
e area as compared to small cells. Figure 4.28 Shows this

relationship using cube-shaped cells. The figure shows 1 large cell and 27
small cells. In both cases, the total volume is same:

Volume =30 pym X 30 pm X 30 pm = 27,000 pm’
In contrast to the total volume, the total surface areas are very different.

Because a cubical shape has 6 sides, its surface area is 6 times the area of
1 side.
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The surface areas of cubes are as follows:
Surface area of 1 large cube = 6 X (30 pm X 30 pm) = 5400 pm®
Surface area of 1 small cube =6 X (10 pm X 10 um) = 600 pm”
Surface area of 27 small cubes = 27 X 600 pm”* = 16, 200 pm®

otalsurface area of 27
all cubes = 16,200 um’

Surface area of one large

cube = 5400 pm”® c
Figure 4.28 Surface-area to vol ratio*too small = decreased

rate of chemical exch% cell dies

Cell size and volume ratio:
Waste production an d%and of nutrients are directly proportional

to cell volume. Cell ta utrients and excretes wastes through its
surface cell membrafe. large volume cell demands large surface area

s? a large cell has a much smaller surface area
an smaller cells have. Each internal region of the
ed by part of the cell surface. As a cell grows bigger, its
larges and the cell membrane expands. Unfortunately,
in€teases more rapidly than does the surface area, and so the
relati unt of surface area available to pass materials to a unit
volume™of the cell steadily decreases. Hence we conclude that the
membranes of small cells can serve their volumes more easily than the
membrane of a large cell.

but as the figure
relative to its
cell has to
internal
the vo

In Life Sciences it is important to note that whenever
a structure has an increased surface area, there is an
increase in the functioning of that structure.
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Activity 1: Examining plant cells under the microscope
To study the microscopic structures of plant cells.

Apparatus:

* Onion * Blade * Slides and covers

e Brushes o Tissue paper e Compound m
o Forceps e Dropper e Iodine sol n

o Watch glass o Petri dish containing water

Procedure:

*
1. Peel off the outer most layer of an onion carefully, Wsing)a pair of
forceps.

2. Place the peeled layer in a watch glass con i ater. Make
certain that the onion peel does not roll .
3. Using a scalpel or a thin blade, cut a s \ lece of the onion

peel (about 1cm?).

4. Remove the thin transparent ski@ e inside curve of a small
piece of raw onion and place i op of iodine solution on a clean
slide.

5. Cover the peel with a co

nsuring that no bubbles are formed.

6. Using a piece of tissu wipe off any excess iodine solution

remaining on the slide
7. Observe the onio under low power of the microscope and then

under high poyer.

8. Draw a n \\. agram of 5-10 cells of the typical cells you can see.

o — y
i ey o

Onion cells stained with methylene blue..




Activity 2: Examining animal cells under the microscope
To study the microscopic structures of human cheek cells under
a compound microscope.

Apparatus:

* Cotton bud * Clean slide * Methylene blue

e Dropper o« Water e Tissue paper O
e Forceps e Microscope Q
Procedure: 0 .

1. Place a drop of water on a clean glass slide.

2. Using a clean ear bud, wipe the inside of yo
will collect a moist film.

The ear bud

clean glass slide,

3. Spread the moist film on a drop of wat
creating a small smear on the slide.

4. Use a coverslip to cover the slide
gently.

5. Place one or two drops of staj
the side of the cover slip. Q
6. Use a piece of tissue to the

excess dye.
7. Observe the cheek der low
power magnificatign an@then under

high power mag@ifiGation.

Cheek epithelial cells

Questio

1. are the shapes of epidermal cells of the onion peel and the

humat cheek cells?

. Why isiodine used to stain the onion peel?

3. What is the difference between the arrangement of cells in onion
cells and in human cheek cells?

4. Why is a cell considered the structural and functional unit of
living things?

N
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m ANIMAL AND PLANT TISSUES

We know the levels of organization where a group of similar cells th
work together to perform a common function is known as a tissu
instance, the cells in the small intestine that absorb nutrients 1
different from the muscle cells needed for body movement. 6

(A) Animal tissues: s

Humans and other large multicellular animals are /na of four
basic types tissue: epithelial tissue, connective tissue, seular tissue
and nervous tissue.
1. Epithelial tissue:

Epithelial tissue covers the surface of the , lirftes the spaces inside
the body and forms glands. For instance, tlge ayer of your skin is an
epithelial tissue and the lining of small integtin® are made up of epithelial

tissues.
Epithelial cells are polarized, me@at they have a top and a bottom

side. Apical side
(faces inside of intestine)

Basal side
(faces underlying cells)

Figure 4.29 Epithelial tissue
There are different types of epithelial tissue depending on their

function in a particular location. The simplest classification of these
tissues is based on the number of cell layers.
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When the epithelium is composed of a single layer of cells, it is called
simple epithelial tissue and those containing two or more layers of cells

are called stratified epithelial tissues.

Simple Stratified O
= T e 1
Squamous
Simple squamous spithelium
o ® o @ @]
Cubical E I DE RE BE

Stratified cuboidal epithelium

R
e

N\ R
.l. L ) ")
| | 1

Columnar

Simple columnar epithelium

, g - — T '-\‘“,a- i'

| ‘r | |
@ .‘.}.I.f.;
———————————————

Stratified columnar epithelium

Simple squamous epithelium is found in the alveoli of lungs, and its
structure is important for the exchange of gases between the blood and
lungs. Simple cuboidal epithelia line the lumen of collecting ducts in the
kidney and are present in the thyroid gland around the follicles that

secrete thyroid hormones.
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Simple columnar epithelia are found in the female reproductive
system and in the digestive tract.

Stratified epithelia consist of more than one layer of cells and on
one layeris in direct contact with the basement membrane.

Stratified squamous epithelia are found in skin, with ms @ ad,
keratinized cells providing protection against water and i€ 0SS.
Stratified cuboidal epithelia are found surrounding the d@cts §f many

glands, including mammary glands in the breast and s 'Va glands in
the mouth. Stratified columnar epithelia are rare, fogqnd edommantly

in some organs of the reproductive system. Tran pithelia are a
special subset of stratified epithelia. They a ely found in the
excretory system.

2. Connective tissue:
This tissue which connects or bj e dlfferent types of cells called
the
C

connective tissues. They also bind issues of the body with each
other. Connective tissue holds s in the body together, such as

rting connective tissue. It is a dense

tendons.
Cartilage is a type o%
connective tissue. Cartiw limited ground substance and can range

from semisolid to a flekib atrix.

Figure 4.30 Cartilage presant in pina of ear
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Bone is another type of supporting connective tissue. Bone can either

be compact (dense) or spongy (cancellous), and contains the osteoblasts
or osteocytes cells.

Endothelial cells

Meduliary ¥
marrow cavity
Figure 4.31 Longitudinal section of bone Q Figure 4.32 Adipose tissue
Adipose is another type of sup r%onnective tissue that provides
cushions and stores excess en at.
Blood referred to as conne@tiye i
tissue.

ssue. It is a type of fluid connective

$ . Red blood cells
$ blood cells

Figure 4.33 Blood cells

" Plasma

3. Muscle tissues:

Muscle tissue contains the cells that are responsible for the
contraction of muscles. There are three types of muscular tissues i.e.
cardiac, smooth, and skeletal.
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Skeletal muscle, which is also called striated (striped) muscle, is what we
refer to as muscle in everyday life. Skeletal muscle is attached to bones by
tendons. For instance, the muscles in your legs and your arms are skelet
muscle.

Cardiac muscle is found only in the walls of the heart. Lik 1
muscle, cardiac muscle is striated, or striped. But it's not un ary
control, so thankfully! you don't need to think about makiflg your heart
beat.

Smooth muscle is found in the walls of blood vess
walls of the digestive tract, the uterus, the urina
other internal structures. Smooth muscle is u
involuntary, not under conscious control. T

, a well as in the
z , and various

Ly D@
Q@ , (unstriated), it is

ea¥ls you don't have to

Non-striated cytoplasm

Bridge linking 4@

adjacent ce

S

A muscle fibre

Skeleton (striated) muscle
Figure 4.34 Types of msucles

us tissues:

rvous tissue is composed of neurons, which transmit information
to other cells. Nervous tissue is found in the brain, spinal cord, and
nerves. It is responsible for coordinating and controlling many body
activities. It stimulates muscle contraction, creates an awareness of the
environment, and plays a major role in emotions, memory, and reasoning.
To do all these things, cells in nervous tissue need to be able to
communicate with each other by way of electrical nerve impulses.
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Dendrites
\\'.

Brain e Celibody

> ———— Nucleus
A \

b

Spinal cord

Spinal nerve 1
Sheath

Axon - irection
of impulse
Human nervous system Motor nerve \ ii’;s‘zg
endings in m = recep
in skin
Motof neuro Sensory neuron

Figure 4.35 Human nervous system an@ varigus types of neuron cells

(B) Plant tissues

As same in animals, pla ells are grouped into tissues with
characteristic functions such a synthesis, transport etc. There are
two major categories of tis ‘V‘ plants i.e. Meristematic tissues and
Permanent tissues.

L 4
Permanent
[Mature cells are incapable of cell divisionJ
\

Complex
composed of a single cell type Tissue composed of more than one cell type|

I
\ \ \ \
(Epidermis] E’arenchymeﬂ @ollenchyma] (Sclerenchymaa

Chlorenchyma

Y
Phloem )

Companion
cells
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1. Meristematic Tissues:

These tissues are composed of cells, which have the ability to divide.
The cells are thin walled, have large nucleus and number of sm
vacuoles. Usually they do not have inter-cellular spaces, so the cel

arranged compactly.
Two main types of meristematic tissues are recognized in plan
(i) Apical meristems tissues are present at the apex of rootg and stems.

According to their position they are Apical meristem$, Stem and root
increase in length by the division of cells of these tissu This type of

growth is called primary growth.

(ii Lateral meristems are located on the lategd] si froots and shoot.

By dividing, they are responsible for incr im grith of plant parts.
This growth is called secondary growt \

Epidermis

Endodemis

Primary phloem

Primary xylem

Ground F 1
meristem 3
" A n

Procambium

Apical meristem

Root cap

Figure 4.36 Apical meristem at root tip, Vascular
and cork cambium
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2. Permanent Tissues :

Permanent tissues originate from meristematic tissue. The cells of
these tissues do not have the ability to divide and may have intercellular
spaces in between cells. They are further classified into following type

either on the basis of position or composition. There are two typg€ ©
permanent tissues i.e. (a) Simple permanent tissue (b) Compo @
complex tissue. < '

(A) Simple permanent tissue:

Simple permanent tissues are made up of only one typ@l.’

(i) Epidermal Tissues :

Epidermal tissues are composed of a single € ells and they
cover plant body. They act as a barrier between efgisbngient and internal
plant tissues. In roots, they are also respongi the absorption of
water and minerals. On stem and leaves th ete cutin (the coating of
cutin is called cuticle) which prevents ev

Epidermal tissues also have some specialized structure that perform
specific functions; for example root nd stomata.

A
Parenchyma <' '

cells

Guard cell £

Epidermal
cell

Figure 4.38 Ground tissue

437 Epidermal tissue

(i) d Tissues:

Ground tissues are simple tissues made up of parenchyma cells.
Parenchyma cells are the most abundant cells in plants. Overall they are
spherical but flat at point of contact. They have thin primary cell walls and
have large vacuoles for storage of food. In leaves, they are called
mesophyll and are the sites of photosynthesis. In other parts, they are the

sites of respiration and protein synthesis.
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(iii) Supporting Tissues:

These tissues provide strength and flexibility to plants. They ate
further of two types.

(a) Collenchyma Tissues:

They are found in cortex (beneath epidermis) of young ste in
the midribs of leaves and in petals of flowers. They are mad elomgated
cells with unevenly thickened primary cell walls. They are{flexible and
function to support the organs in which they are found. :

Most parenchyma cells can develop thgsali o
divide and differentiate into other typ @@ s and
. N’

they do so during the process of rep

Figure 4.40 Schlerenchyma tissue

e“composed of cells with rigid secondary cell walls. Their cell
rdened with lignin, which is the main chemical component of
ature sclerenchyma cells cannot elongate and most of them are

(B) Compound (Complex) Tissues:

A plant tissue composed of more than one type of cell is called a
compound or complex tissue. Xylem and phloem tissues, found only in
vascular plants, are examples of compound tissues.
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(i) Xylem Tissue:

Xylem tissue is responsible for the transport of water and dissolved
substances from roots to the aerial parts. Due to the presence of lignin,
the secondary walls of its cells are thick and rigid. That is why xyle
tissue also provides support to plant body. Two main types of ce
found in xylem tissue i.e. vessel and tracheids. Vessels have
secondary cell walls. Their cells lack end walls and join togethef to
long tubes. Tracheids are made up of slender cells with overlapp ds.

.

I . Longitudinal section
Longitudinal section

. Transverse section
Thin cell e

wall

1 Cbmpanion
cell

| Thick cell
T wall

Space

| containing
| no cytoplasm
= Gap where end

wall of cell has

been lost
2
Figure 4.4 tissue Figure 4.42 Phloem tissue
(ii) Phlo e:
Phlo ue is responsible for the conduction of dissolved organic
matter ) between different parts of plant body. Phloem tissue mainly

contail ieve tube cells and companion cells. Sieve tube cells are long
and their end walls have small pores. Many sieve tube cells join to form
long sieve tubes. Companion cells are parenchymatous, narrow,
elongated cells, and are closely associated with the sieve tube. Conduction
with the sieve tube is done through the pores present on the walls of these
cells. They help the sieve tubes in conduction of food materials and make
proteins for sieve tube cells.
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Zachanan Janson is believed to be the first investigation to inve
compound microscope and Robert Hooke improved it.

Two parameters are important in microscopy i.e magnifica
resolution.

Another microscope is electron microscope this microsdope produce
higher resolution. It can be used to examine sub-cellular st res.

A cellis the basic structural and functional unit of ogganisnts explained
by cell theory important generalization of Biolo

There are 2 types of cells on the bases of thei @lular structurei.e
prokaryotic and eukaryotic cell.

The prokaryotic cell has improper x 1.e with out nucleus
membrane while eukaryotic cell hag psOpe? nucleus surrounded by
nuclear membrane.

Cell wall is a tough, rigid, non-livinlg, pgrmeable outer protective layer of
some cells.

Cell- membrane is the rYmost living, differentially permeable
boundary of all cells.
S.J singer and G.L, Ni n proposed fluid mosaic model to explain

the structure of cellmembrane.

Movement agrosSjcell-membrane then place through osmosis,
ive transport facilitated diffusion.

esent in cell called cell organelle like, Mitochondria,
ndoplasmic reticulum, ribosome, lysosome, vacuoles,
lastids and nucleus.

ar€ of variable size like bacterial cells of smallest size and egg cells
argest size.

waste production and demand of nutrients are directly proportional to
cell volume.

Tissues are the group of similar cells may be on the basis of structure.

In plants there are two major types of tissues i.e meristematic and
permanent tissues.
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Review Questions

1. Encircle the correct answer:

(i) What is responsible for the high resolution of the electron
microscope?

(a) High magnification
(b) Short wavelength of the electron beam
(c) Use of heavy metals strains 0 ¢
(d) Very thin section Q“

(i) What is a function of the rough endoplasmicgfeti ?
(a) Aerobic respiration (b) Intr x digestion
(c) Synthesis of steroids (d) 5%1 of protein

(iij) Which statement about the fluid mg@saic Mgodel of membrane

structure is correct?
%e more fluid nature.
aeid, the more fluid nature.

fluid nature.

(

(

(c) Higher the temperatur S

(d) The lower the tempe tu;, more fluid nature
(i a E

a) The less unsaturated the fatt
The more unsaturated the @

g

iv) Which process allo ovement in and out of cell

L.

(b) I and II only
III only (d) I, II and III
(v) All afe postulates of cell theory except
(a) New cell is derived from pre-existing cells.
(b) Cell does not contain the hereditary material.
(c) All living organisms are made up of one or more cells.
(d) Cell is the fundamental unit of life
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(vi) Secondary wall is made up of

(a) Pectin and cellulose (b) Cellulose and protein
(c) Cellulose and lignin (d) Lignin and pectin
(vii) Select the odd one
(a) Active transport (b) Diffusion O
(c) Facilitated diffusion (d) Osmosis Q
(viii) Trace the correct pathway of protein produce from4grote
factories ¢

(a) RER — Ribosome — Golgi body — Lysosog
(b) Ribosomes — RER — Golgi body — Ly s
(c) Golgi body — RER — Ribosome —
(d) RER — Ribosome — Lysosome — Lxbody
(ix) Cell organelle found in animal ang help intracellular digestion
(a) Lysosome @Ribosomes
(c) Mitochondria (d) Golgi apparatus
(x) Select the mismatche
(a) Plastids — Stora emicals

(b) Centriole — Help i cell division

(c) Ribosomes ynthesis of steroids
(d) Mitoc ia¢— Synthesis of ATP
ks:
es are instrument designed to produce visual

points.

(iii) Magnification of a light microscope is formed by using mixture of the
power of the eyepiece and the lens.

(iv) Electron has a much shorter wavelength than visible light, and this
allows electron microscopes to produce images.

(v) In plants, the cell wall is composed mainly of strong fibers of
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(vi)  Cellmembrane is composed of layer.
(vii) Diffusionisa process, which does not require energy input.

(viii) Plant cell loses water and cytoplasm shrinks in a process calle

(ix) Special type of movement of specific substances through c

protein is
(x)  The microtubules arranged in a very particular patter rm
centriole are in number. *

3. Define the following terms:

(i) Exocytosis (ii) Vesicles
(iv) Nucleoplasm (v) Cyclosis
(vii) Resolution (viii) Tissue

(x) Cisternae
4. Distinguish between the followin@bulated form:

(i) Prokaryotic cell and eukaryotic
(i) Mitochondria and Chloropl
(iii) Lysosome and Ribosomes

5. Write short answersfof Igllowing questions:

called power house of cell?

living things?

6. Write detailed answers of the following questions:
(i) Describe structure and function of nucleus with the help of diagram.

(ii) What is microscope? Describe types of microscopes.
(iii) Describe fluid mosaic model of cell membrane also draw the diagram.
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Major Concept

In this Unit you will learn:

»> Chromosomes Structure and Functions
Cell Cycle (Interphase and Division)
Mitosis
» Phases of Mitosis
+ Significance of Mitosis
Necrosis and Apoptosis
Meiosis
« Phases of Meiosis

p?ration
for
Mitosis Preparation
for DNA
Growth Synthesis
/’71‘erpha‘5°

DNA
Replication




BB} curoMOsOMES

The term Chromosomes is given by German embryologist Walter
Fleming in 1882 when he was examining the rapidly dividing cells
salamander larvae after treating with Perkin's Aniline. He observed jive
chromosomes colour is much darker than the rest of organelles. The‘
chromosomes is misnomer because its means coloured body laér it We
found that chromosomes are colourless bodies

s are thread like structure appear at the time of cell
found in specific numbers, made up of chromatin

material 1 ryotic cell. They contain heredity units called Genes.

osomes are made up of DNA and basic protein, Histones,
appear during the cell division in the shape of rod. It has two parts arms
and centromere.

The chromosomes are of different types, depending upon position of
centromere. These types are:

(i) Metacentric: Chromosomes with equal arms.
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(ii) Sub-meta centric: Chromosomes with un equal arms

(iii) Acrocentric or sub-telocentric: Rod like chromosomes with one arm
very small and other very long. The centromere is subterminal.

(iv) Telocentric: Location of centromere at the end of chromosomes.

Telomere

P arm

Centromere

Q arm

Secondary
constriction

Sister chromatids Metacentric i Acrocentric Telocentric
Fig:@§ of chromosomes

In the beginning [pof cgll-division each chromosome is consist of two
genetically identic ies of thread attach with each other called
chromatids or si er ¢} omatids.

Formatio romosome:

Eac mosomes in eukaryotes are composed of chromatin fiber,
whic de of nucleosomes. Chromatin fibers are packaged by proteins
int ndensed structure called chromatin.

romatin allows the very long DNA molecules to fit into the cell
nucleus. During cell division chromatin condenses further to form
microscopically visible chromosomes. The structure of chromosomes
varies through the cell cycle.

During cell cycle chromatin material replicate, divide and passed
successfully to their daughter cells for survival of their progeny. Some
time cell-division is also responsible for genetic diversity.
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EB) cELL cYcLE

The sequence of changes which occurs between one cell division and
the next is called Cell Cycle.” It has two phases, Interphase, which i@

period of non-division and M-phase, which is a period of cell division.

The cell cycle undergoes a sequence of changes, which inyvolve®eriod
of growth, replication of DNA followed by cell division. @ﬁence of

changes is called cell cycle.

Interphase: %:
The period of cell cycle between two con & divisions is called

Interphase. It is a period of growth and s ests of DNA. During this
period the cell prepares itself for the M- phase

The Interphase is divided furthe
phase and G,-phase. Q

G,-(Gap one) phase: It is od of extensive metabolic activity, in
which:

ree sub-phase, G,- phase, S-

Cell grows in size, c enzymes are synthesized and DNA base
units are accumulatéd fog the DNA synthesis.

e cell may enter into a phase called G, (G-knot)
top. It remains for days, weeks or in some cases even for
the life ti he organism.

) phase: During this phase, replication of DNA occurs. As a
result ofMt chromatin material is duplicated.

G,- (Gap two) phase: (Pre-Mitotic Phase): The following changes occur
during this phase: Cell grows in size, cell organelles are replicate in
numbers as well as enzyme require for cell-division also synthesized
during this phase.
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EE) mirosis

In this type of cell division a parent cell divides into two daughter cel
in a way that the number of chromosomes in the daughter cells re

view we can divide it into two phases; (a) Karyokinesis - nuglear glivision
(b) Cytokinesis - cytoplasmic division.

the same as in the parent cell.
Although mitosis is a continuous process, but for the s of

.
(a) The karyokinesis can be divided further for cor4enignce into four

phases which are Prophase, Metaphase, Anaph @v elophase. Let
us study mitosis in an animal cell.

(i) Prophase:

During early prophase chromati ial condenses and become
visible as thick coiled, thread like s

chromosome at this stage is alre,

called chromosomes. Each
le, consists of two chromatids.
The chromatids are attache other at centromere. The nuclear
d at the same time centrosome divides
es towards the opposite pole of the animal

res. The centrioles are absent in plant cells.

membrane gradually disap
to form two centrioles, e
cell and forms the spifidle

(ii) Metaphasg:

h&se each chromosome arranges itself on the equator
of the spin ch chromosome is attached to separate spindle fibre by

this phase the spindle fibre contract, centromere of a
chromosome divides and the chromatides of each chromosome separates
from each other and begin to move towards the other poles. In this way one
set of the chromatids (each chromatid is now an independent
chromosome) move towards one pole while the other set towards the other
pole.
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Microtubule

Nuclear envelope

Metaphase
Telophase Interphase
(Two daughter
F|g$ .3 Different stages of Mitosis cells have formed)

(iv) Telopha e:

when the chromatids (now called chromosomes)
reach at ectlve poles and their movement ceases. Each pole
e e

receives t number of chromosomes as were present in the parent
cell. Th lear membrane is reformed around each set of chromosomes.
In thi two daughter nuclei formed in each cell.

(b) Cytokinesis; soon the cytoplasm of the cell also divides and two
daughter cells are formed. In animal cell cytokinesis takes place by
developing a constriction. This constriction become deep to divide
cytoplasm in two equal halves and two daughter cells are formed. In plant
cells it occurs by developing cell plate. In this way the daughter cells
become the exact copies of their parent cell.
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Significance of mitosis:

Mitosis plays an important role in the life of an organism. It j
responsible for development and growth of organisms by increasing exa
copies of cells. With few exception all kinds of asexual reproduction
vegetative propagation take place by mitosis. The productio ﬁ €
somatic cells, such as blood cells depends on mitosis. Th daling of
wounds, repair of wear and tear within organism is also de@:t upon
the mitotic division.

.
f £ell death)

ellular signals for
e activities even the

EX] APOPTOSIS AND NECROSIS (two w;

Cell in an organism depends upon varioug
its regulated and controlled activities. It mea

death of cells is programmed. \
Is cell death beneficial? %

Programmed cell death helpsfin per control of multicellular
development, which may lead to deleti fentire structure, e.g. the tail of
developing human embryo, or so rt an organ which is more required
like tissue between developi igl

Two ways of cell deat Iticellular organisms:

Apoptosis or Self - Déstriction (Autophagy): “Programed change which
lead to sequence o i0logical changes in cell by which cells commit

suicide collectiv ca’ d Apoptosis”.

Necrosis:

ell"death which is caused by external factors i.e infection,
ri.e accidental cell death.

EIOSIS (Reduction Division)

eiosis is a type of cell division in which single cell divides into four
daughter cells and number of chromosomes becomes half in each
daughter cell.

In animal meiosis takes place in germ cell to produce gametes i.e.
Sperms and Eggs whereas in plants it takes place in spore mother cells
(S.M.C) to produce spores.
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Fig: 5.4 Different stages of Meiosis
eiosis:
is a series of two divisions, MEIOSIS I and MEIOSIS II which

result in the formation of four haploid cells.

Meiosis I (First Meiotic Division)

First meiotic division is the reduction division during which the
chromosomes number is reduced to half. Meiosis I consists of
Prophase I, Metaphase I, Anaphase I and Telophase 1.
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Prophase I:

It consists of the longest phase of meiosis. It can be subdivided into
following sub stages:

(1) Leptotene (2) Zygotene (3) Pachytene
(4) Diplotene (5) Diakinesis O

(1) Leptotene: g !

During this sub stage following changes occurg Th omatin
network break into specific number of long thin beade@thread called
leptotene. Each thread has two morphologically simai tene in each
cell called homologous structure.

(2) Zygotene:

During this sub stage the Homo (Similar structure)
chromosomes, which comes from the go by ovum) and father (by
sperm) are attracted towards each and their lengthwise pairing
takes place. The pairing of homalogolls chromosomes is known as
synapsis, while the paired ho s chromosomes are known as
bivalent.

(3) Pachytene:

The synaptic for ttraction between each bivalent decrease
and the chromoso unicoil and separate. The separation is however
incomplete and pairédd chfomosomes are in contact with each other at one
Chiasmata. Each homologous chromosome split
pt in the centromere region. Now each bivalent is
chromatids and therefore is known as bivalent tetrad.

j——
j—

composed
(4) ene:

The homologous chromosomes exchange their parts of chromatid
1@8mata. This exchange of segments of chromatids at chiasmata
between the homologous chromosomes is called Crossing Over.

(S) Diakinesis:
During this sub stage; nucleoli and nuclear membrane are
disappeared, whereas Mitotic Apparatus (spindle) is completed.

Chiasmata moves from the centromere towards the ends of the
chromosomes like a zipper.




This type of movement of chiasmata is known as Terminalization. At
the end of Diakinesis chromatids still remain compacted at their ends.

MetaphaseI:

Following changes occur in this phase:

The bivalent line up at the equatorial plane. The centromere of
chromosome attaches with same fibres of spindle.
AnaphaselI:

At this stage one chromosome from each member of homolpgéus pair
(bivalent) begins to separate and move towards its res e pole by the

contraction of spindle fibers.

The actual reduction occurs at this stage be h#dt the number of
chromosomes moves to each pole. Moreover suflt of crossing over
the two chromatids of a chromosome do not rem e with each other in
the genetic terms.

TelophaseI:

The nuclear membrane form a e chromosomes at each pole
and chromosomes become unco#'h& nucleolus reappears and thus two
daughter nuclei formed.

Cytokinesis: Telophase ma y not be accompanied by cytokinesis
and daughter cells formation.

Interphase: Following T€lophase I (If this stage occurs), there is a short

period called Int ase before meiosis II. It is similar to Interphase
between Mitotj ns except that DNA replication does not occur.
Replication of unnecessary because each chromosome already has
two chromat

Secon io®¥c Division (Meiosis II):

The eiotic division is actually the mitotic division which divides

each haploid cell formed during meiosis I into two daughter haploid cells.
The second meiotic division includes:

(1) Prophasell (2)Metaphasell (3)Anaphasell (4) Telophase II
(1) Prophasell:

The spindle fibres are formed. The nuclear membrane and the
nucleolus disappear.
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(2) Metaphasell:

The chromosomes are attached to half spindle fibers by thej
centromere and get arranged at equatorial plane. Each chromosom
attach with separate fiber of spindel.

(3) Anaphasell: Q

The spindle fibers attached to the centromeres shogten the
chromatids of chromosomes are pulled away from one anoth€r. This
movement continues until one complete set of chromosorhgs i§ positioned
at each pole of the cell.

(4) Telophasell: Q
The spindle fibers disappear completely#ing chw¥omosomes begin to
uncoil. They become longer and indistinct opfn group at each pole.
Around each group nuclear envelope is for

After the kayrokinesis in each id meiotic cell the cytokinesis
i.e. division of cytoplasm occurs and fhus fotr haploid cells are formed.

What happens in absence eEsis?
In the absence of meiosi r of chromosomes would have been
doubled giving ris normal growth, changes in species
characteristics and re%ove fatal.

Significance of YIeioNis:

.
(1) Cons ber of chromosomes:

intains chromosome number constant from generation
It is due to the fact that meiosis reduces the diploid number
mes to halfi.e. haploid in the gametes.

ring fertilization the diploid number of the chromosomes is

(2) Responsible for genetic variation among species:

By crossing over, the meiosis provides an opportunity for the
exchange of the genes between homologous chromosome and thus cause
the genetic variations among the species. The variations are the raw
material of the evolutionary process.
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Meiotic errors:

In normal course of meiosis, the two chromosomes of each
homologous pair separates and enter into two gametes, but sometimes
pair of homologous chromosomes fails to separate from one anot
during meiosis I. this phenomenon is called Non-disjunction.

Non-disjunction produce gametes with abnormal n of
chromosome i.e either with less or extra chromosome. If s mal
gametes fuse with normal gametes, the resulting zygot@also have

abnormal number of chromosome. Q

¢ Term chromosome is given by Fleming i hese are thread like
structures appear at the time of cell-@ivis made up of chromatin
material in specific number in Eukaryotig’cell.

+ Chromosomes are made up of D histone protein.

« There are four types of Chro e i.e Metacentric, Sub-
metacentric Aerocentric anc@ntﬁc.

« Sequences of change occ een two successive Cell division
called cell-cycle.

+ Cell-cycle is mainly wo phases i.e cell-division and inter
phase.

« Inter phase is diviled durther into three sub phases G1, S and G2
phases.

+ Mitosis is_th of cell division, where a parent cell divides into
two daug ells, with same number of chromosomes as the parent

the type of cell division in which a single cell divides into

hter cells and number of chromosomes become half of the
parent’cell.

* In animal meiosis takes place in the Germ cells while in plant it
takes spore mother cells to produce gametes and spores respectively.

» Meiotic error, where a pair of homologous Chromosomes fails to
separate form one another called non disjunction. This non
disjunction produce gametes with abnormal number of
chromosomes with less or extra chromosomes.
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« Cell-death occur in two ways:
(i) Apoptosis; programmed cell death, which help in proper
control of development.
(ii) Necrosis; cell death occur by external factor or accidental -

death. O
Review Questions (

1. Encircle the correct answer: 0 .
(i) Which processes involve mitosis?
(a) Growth, reduction division and asexuadr ction.
(b) Growth, repair and asexual reproduetitf.

(c) Growth, repair and semiconsery, tinication.
(d) Growth, reduction division repair
(i) What occurs in metaphase of :‘@l?
(a) Chromosome line up on %\Jator of the cell.
(b) Chromatids reach t: @ ples of the spindle.
(c) Chromatids sepal Apd move to opposite poles
(d) Chromosome st%coil up and become visible.

(iii) Select the mismatched

(b) Pro — Centriole move
(c) T ase — Nuclear membrane disappear
( phase — Chromosome line up.

h process occurs during prophase of mitosis in an animal cell?
Division of centromeres (b) Formation of chromosomes
(c) Replication of DNA (d) Separation of centrioles
(v) Sequence of physiological changes by which cell commit suicide.
(a) Apoptosis (b) Necrosis
(c) Autophagy (d) Both “a” and “b”
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(vi) Choose the incorrect statement regarding meiosis.
(a) Maintain chromosome number from generation to generation.

(b) Reduces the diploid number of chromosomes to half

(c) Takes place in germ cell to produce gametes O
(d) Production of new somatic cells from germ cells.

(vii) A type of cell division in which spore mother cell produge SQ
(a) Amitosis (b) Mitosis 0 ¢
(c) Meiosis (d) Both “a” ar@

(viii) Stage of mitosis in which chromatids reach olés and their
movement ceases.
(a) Prophase (b) Mgt \e
(c) Anaphase (d@ se

(ix) Stage of meiosis in which centr horten and the paired
chromatids are pulled away ne another.
(a) Anaphase-II (b) Metaphase-II
(c) Telophase-II (d) Prophase-II

(x) Phenomenon in w r of homologous chromosome fails to
separate called. .
(a) Non-disj (b) Terminalization
(c) Synafpsi (d) Linkage

2 ilNin"she blanks

(i) osomes are thread like structures appear at the time

o

(i) Sequence of changes which occurs between one cell division and the
nextis called

(iii The two chromatids are attached to each other at

(iv) Chromosomes in the cell which are similar to each other in shape
and size are called
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(v) Chromosomes with one arm very small and other very long

called

(vi) Chromosomes consist of two genetically identical copies of threal
called .

(vii) Period of extensive metabolic activity, in which cell grow, @\es
are synthesizes .

(viii) In animal meiosis produces .

(ix) During metaphase homologous chromosomes agra e*themselves

on the

(x) Celldeath which is caused by external fac r@ .

3. Define the following terms: \

(i) Pachytene (i) Cytokine% (iii) Bivalent

(iv) Chaismata (v) Chrmrﬁi) (vi) Diakinesis
(vii) Terminalization (viii) roSi (ix) Crossing over

(x) Centromere
4. Distinguish betw e%ollowing in tabulated form:
a

(i) Prophase and Pro (ii) Prophase and Telophase

(iii) Apoptosis and

hy interphase is called as phase of high metabolic activities?

(v) Why interphase between meiosis-I and meiosis-II is short?

6. Write detailed answers of the following questions:
(i) Describe various stages of mitosis with suitable diagrams.

(ii) Describe stages of meiosis-I with suitable diagrams.
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Major Concept

In this Unit you will learn:
» Definition and Characteristics of Enzymes

> Mechanism of Enzyme Action (Lock-n-key Model)
> Specificity of Enzyme

Substrate

Enzyme function

Enzyme-subtrate
complex

complex




m ENZYMES

Life is another name of activity, therefore thousands of chemical
reactions take place in the body of an organism. These reactions of an
organism are collectively called metabolic reactions and this phenomen
of chemical activity called metabolism. The metabolic activities are al
of two types, either constructive or destructive. @

n a

In constructive reactions large molecules are formed:

structure of cell or body. These reactions are called anabolic geactipns and
this type of metabolism is called anabolism. On the c , the
destructive reaction in which large molecules break@fiowsn in small
molecules to produce energy or to re-utilize further 0% to fliscard called

catabolic reactions. The type of this metab@c 1vity is called

catabolism.

The chemical reaction requires particul %ions to carry down at
proper rate, especially temperature an & re. The conditions of
temperature and pressure inside cell o ism are generally found not
suitable for chemical reactions g£.g. side human body normal
temperature remain 37°C and pre§surg is 120/80 m.m of Hg. These
conditions of temperature and re are not enough to perform any

chemical reactions. Now stion arises here how biochemical or
metabolic reactions can ocC out altering these conditions?

facilitators. These facilitators helps to
perform biochemical feactions at low energy. From above discussion it is
clear now that each 0N requires some amount of minimum energy to
initiate a reactiofs. Th#% minimum amount of energy is called activation
urtt is high the difficult will be the reaction or vice versa

Now body requires

tilerefore they require some facilitators to reduce this activation
. These facilitators are special molecules made up of mostly protein
called enzymes (En=inside, zyme = yeast). The name was coined due to
observation when yeast was introduced in fruit sap which converted it
into alcohol. Now the enzyme are defined as the biocatalyst which
facilitate chemical reaction by lowering activation energy.

This action of enzyme allows biological reaction to proceed rapidly at
relatively low temperature and pressure tolerable by living organism.
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Enzymes are biocatalyst, made up of mostly proteins and therefore
three dimensionally folded chains of amino acids with a specific shap

This shape is determined by the sequence of amino acids held togejdae
by bonds, for example Hydrogen bonds. Enzymes speed up reactio @

bringing reactants together and reducing the activatio ne
required to start the reaction (enzymatic reaction)

When an enzyme starts a chemical reaction, catalyzes the Ieaction
hence does not utilized itself which means even a single%er litfle amount

of enzyme can start a reaction and catalyze fastly. @
t1

Their presence does not affect the nature or pro nd products.

Reactants of enzyme are called substrate.
They are very specific in their action; a sing &yme catalyzes only a
single chemical reaction or a group of re redctions.

A small portion of enzyme where substrate attaches with enzyme is
called active site. The shape of acgi ite’ls complementary to shape of
the substrate.

They are sensitive to even change in pH, temperature and
substrate concentration.

Some enzymes requiré cotéctor for their functioning; a cofactor is a
non-protien substa h may be organic or inorganic. Zn"”, Mg”,
Mn™, Fe™, Cu”, K§ a’' the organic cofactors are NADP, NAD and
FAD are used i nfes as cofactors.

Cofacto categorized into prosthetic group (if organic
cofacto tightly bound to an enzyme) and Coenzymes (if organic
cofa@to e loosely attached with an enzyme)

ehzymes work in a sequential manner to produce a specific
produet. This pathway is called metabolic pathway.

Activity of enzymes can be enhanced by activator and can be decreased
by inhibitors.

An enzyme inhibitor is a molecule that binds to an enzyme and
decreases its activity. Since blocking an enzyme's activity can kill a
pathogen.
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6.2.1 Uses of enzymes:

Many enzymes are used commercially in industries. The most common
industries are:

+ Paper industry- To get cellulose for paper making.

¢ Food industry- For making bakery products and pizza.
+ Brewing industry- For conversion of sugar into alcohol.
- Bio-detergents- Use to remove different type of stains. < ,

6.2.2 Factors affecting the activity of an enzymes:

.

enzymes to
or they may have
conditions where

In nature, organisms adjust the conditions g
produce an optimum rate of reaction, where nece @
enzymes which are adopted to function well i el

they live.
Substrate Concentration: \ .
It has been shown it of saturation
experimentally that if the
amount of the enzyme is kept
constant and the substrate
concentration is then grad
increased, the reaction velOgity
will increase until it re a
maximum after whi¢h further

A

Increasing
Concentration does
not affect reaction rate

increase in the trate -
. Substrate concentration

concentration Yproduces no .

. ificant e in the Figure 6.1 Effect of substrate
31gn.1 g concentration on enzyme activity
reactionra
In other , the enzyme molecules are saturated with substrate. The
exces strate molecules cannot react until the substrate already
bo o the enzymes has reacted and been released (or been released
w. ut reacting).
Temperature:

The protien nature of the enzymes makes them extremely sensitive to
thermal changes. Enzyme activity occurs within a narrow range of
temperatures compared to ordinary chemical reactions. Enzymes catalyse
by randomly colliding with substrate molecules, increasing temperature
and increases collision which also increases the rate of reaction,



forming more product. However, increasing temperature also increases
the vibrations and structure of enzymes is losti.e denature enzyme. These
changes decreases the rate of enzyme action or it may seized completely.

In summary, as temperature increases, initially the rate of reaction wi
increase, because of increased kinetic energy. However, the effect of gond
breaking will become greater and greater, and the rate of reacti %
begin to decrease as shown in given diagram.

[¢]
3.7 C\ Enzymes denature R

Heat energy causes / T~ at hig
c [ more collisions .
O | between enzyme
"g and substrate.
8 )4
) 7 Optimum
o // temperature |
m -
o '/ for hurtr:)ans is los

3 | i L Ig \

0 10 20 50 60

30
Temper
Figure 6.2 Effect o erdfure on enzyme activity
pH:

Enzymes are also s s%o pH due to their protien nature. All
enzymes work at their injum rate at narrow range of pH. The point

where the enzyme i§ moSg active

optimum pH

is known as optf ‘pH. For A

example, pepsi at a low

pH i.e. it isghi8hly“acidic, while s

trypsin w; high pHi.e. itis §

basic nzymes work at g

neufga 4. Small changes in 5

pH ab or below the optimum £

do not cause a permanent change «

to the enzyme, since the bonds >

can be reformed. However,
extreme changes in pH can cause Increasing pH

enzymes to denature and Figure 6.3 Effect of pH on enzyme activity
permanently lose their function.




ENZYMES

X) MECHANISM OF ENZYME ACTION

Enzyme catalyzes the reaction by attaching to substrate which e
to the product formation. Enzyme exposes its active site to attract sp
substrate, makes enzyme substrate complex (ESC) after W
product is formed and enzyme is detached from it and used aga he

same reaction. C
Pro

Enzyme changes shape
Substrate
slightly as substrate binds Mg

Actlve site e
Enzy iproducts Products leaving

m,

Substrate entering Enzyme/substrate
active site of enzyme complex mplex active site of enzyme

Figure 6.4 ch sm of enzyme action

6.3.1 Action of Enzym

In order to undergta
are proposed; Lock

e mechanism of enzyme action two theories
model and Induced fit model.

1. The lock an ey‘ odel:
This thgo first postulated by Emil Fischer in1894 shows the

high specifi¢i enzymes.

Enzymes Substrate and enzyme

(Lock and key model) fitting together like a
“lock and key”
Active site
& + 31— @&

Enzyme Substrate
Figure 6.5 Lock and Key model

The “Lock and Key” model to demonstrate how enzymes and substrates fit
together. Each enzymes fits specifically to a certain substrate. For example
Lipase fits together with lipids to break them down.
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This theory explains that the enzyme and the substrate possess
specific complementary geometric shapes that fit exactly into one another
like a key into a lock, only the correct size and shape of the substrate (the
key) would fit into active site (the key hole) of the enzyme (the lock). A
shown in the figure 6.5. However, it does not explain the stabilizati
the transition state that the enzyme achieve. 6

explains that active site continuously changes it shape u th&sUbstrate
bind to it. It also says that active site of enzyme is ﬂ@

theory doesnot explain it).
Substrates \@
/\’ Product

e
@ -G P

2. Induced fit model: ‘ ,
The induced fit model suggested by Daniel Koshl@ 8, it

=

gy

Enzyme zymessubstrate Enzyme
plex
%'. 6.6 Induced fit model
X} SPECIFIRRK\ OF ENZYME

dy there are more than 1000 known enzymes and all
wn substrates. As earlier we have discussed, enzymes
are speci ature therefore a particular enzyme can only bind to its
specifi trate and it's all due to its active site. Active site of the enzyme

protiens and protiens contain different type of amino acids which carry
different charges/nature like acidic, basic, hydrophilic etc hence active
site is highly specific to its substrate.

Some of the enzymes catalyzes the reaction by recognizing the bond
formed between the molecules, the functional group present in the
molecules or the geometric shape of the molecules.
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There are TWO categories of enzymes: intracellular and extracellular.
Intracellular enzymes work inside the cell such as ATPase, cytochrome
C reductase etc and extracellular enzymes work outside the cells such
as pepsin, lipase etc.

For example: proteases are the enzymes which catalyzes
only and lipase acts on lipids only. It means the enzy
specific, so lipase can act an ester bond in lipids /fats subgtan

3

Summary
Q reaction.

» Reactions occur in living organisms called
» There are two types of metabolic reactiorO\

 Anabolism reactions are constructive réac
» Catabolic reactions are destructive r 10hs.

¢ The minimum amount of energy@ to activate a reaction called

rgn organisms.

activation energy.
« The biochemical reaction req%gh amount activation energy.
ioc

« The molecules which facj hemical reaction by reducing
activation energy called € es.

« Enzymes are biocatal de up of mostly proteins and therefore
are three dimensionally{ folded chains of amino acids with a specific
shape.

+ Reactants of eRzym€s are called substrate.

« Small pogti nzymes, where substrate attach called active site.
« Enzyme ensitive to pH, temperature and substrate
conge jon.

1%ef Enzymes can be Enhanced by activator and declined by

itors.

y enzymes are used commercially in industries, like paper, food,
brewery, bio-detergents industries.

« The enzymes attach with Substrate form enzymes substrate
complex (ESC) after completion enzyme detached while product is
formed.

« There are two models to explain enzyme action.

(i) Lock and Key model (ii) Induce fit model
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Review Questions

1. Encircle the correct answer:

(i) All are characters of enzymes except. O
(a) Enzyme speed up a biochemical reaction.
(b) Enzymes are sensitive to minor change in pH < ’
(c) Enzyme activity enhanced by inhibitors
(d) Enzyme portion where substrate attach called ac@e’
(i) Enzymes are
(a) Steroid in nature (b) Protein inga
(c) Lipid in nature (d) Carbo e an nature
(iii) Metabolic reactions are
(Il Constructive reactions %
(I) Destructive reactions < ,
(IIT) Inhibiting reactions
(a) T only (p)Iand Il o [, Il and III (d) I and IIT only
(iv) The point where the enzy st active is known as
(a) Neutral pH ?. (b) Acidic pH
(c) Basic pH (d) Optimum pH

(v) Active site contipuoBgly changes it shapes until the substrate do
not bind to itgis $tatement of.
(a) Induce (b) Lock and key model
(c) Flui aic model (d) Both “a” and “b”

ases — Carbohydrate (b) Lipases — Lipids
(c) psin — Protein (d) All are correctly matched
(vii) Chemical reaction requires particular conditions to carry down at
proper rate, especially.

(a) Temperature and Nature (b) Nature and Pressure

(c) Nature and Structure (d) Temperature and Pressure
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(viii)All are factors affecting enzyme activity except.

(a) pH (b) Substrate concentration
(c) Organic solvent (d) Temperature
(ix) Rate of reaction will increase when temperature
(@) Increases (b) Decreases O
(c) Below 10°C (d) Both “a” and “c”
(x) Choose the correct statement regarding lock and key m
(a) Enzyme and substrate posses' specific complemertary geometric
shapes. %

(d) All above statements are correct.

(b) Active site of enzyme is flexible Q
(c) Active site continuously changes \@

2. Fill in the blanks:

(i) There are type@e abolic reactions.

(i) Enzymes catalyze che ction by the
activation energy.

(iij) Presence of enzym@ ot affect the nature or properties
of

(iv) Inconstructivegeagtio molecules are formed.

(v) Activity of en n be enhanced by .

(vij  Small porgion enzyme where substrate attach with enzyme
called ¢ .

(vii) Enz tivity decreased by .
(viii) A perature increases, initially the rate of reaction

(ix treme changes in pH can cause enzymes to .
Inn the human body there are more than known enzymes.

3. Define the following terms:

(i) Substrate (ii) Active site (iii) Inhibitor
(iv) Activator (v) Anabolism (vi) Catabolism
(vii) Activation energy  (viii) Cofactor (ix) Prosthetic group

(x) Coenzymes




BIOLOGY

4. Distinguish between the following in tabulated form:
(i) Activator and Inhibitor

(ii) Anabolism and Catabolism

5. Write short answers of following questions: O
() Why enzymes are specific in nature? C)

(i) How enzyme reduces the amount of activation energy?
.
(iii) Why presence of enzymes does not effect on the nat@

properties of end product?

(iv) How substrate concentrations affect enzym

(v) How enzymes are uses in industries?

6. Write detailed answers of the followimgfquéstions:

(i) What are enzymes? Describes characteristics of enzymes.

(ii)) Describe factors affecting en?m%ity.
.
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Major Concept

In this Unit you will learn:
> Introduction and Role of ATP
» Photosynthesis
« Introduction of Equation
* Role of Chlorophyll and Light
« Limiting Factors in Photosynthesis
> Respiration
« Aerobic Respiration, Anaerobic Respir
¢ Mechanism of Respiration (Glycoly
Transport Chain)
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Every machine requires energy (Capacity to do work) for performing
its functions, like automobiles which require fuel to produce energy. Cell
phones have batteries which store energy and utilize it for their working.
Living Organisms are also like machine which require nutrients in t
form of food. The special molecules of food contain energy. Here que
arises, from where this energy comes in fuel and food molecules? @

The only source of energy on earth is Sun. Energy of the Sugd reaghes
earth in the form of light (light energy). This light energy is cgnve into
chemical energy by living organisms or in heat energy stored bjynan-living

things.
®;sﬂ fuel

—>| Lion

erbivore Carnivorse

—| Dam
Mechanical
v eneirgy
{ Electrical energy
¢
The above ch ows that conversion of energy from one form to
another form ed by law of conservation of energy or first law of
thermodynamtic§ which states that energy can neither be created nor be
destroye can change from one form to another form.
As n see that the heat energy of light converts in K.E. energy
whic ws water. This K.E. of water in dams is converted into

mechanical energy when falls on turbine. This mechanical energy
converts into light energy in bulbs and LED lights or again in mechanical
energy in our fans.

On the other hands this light energy when falls on green parts of plant
is captured and converted into chemical energy. This chemical energy is
stored as food energy in plants. When these parts of plant are eaten by
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animal this energy transferred into them, where the organisms buried and
remain under pressure inside earth crust for millions of year their
chemical energy is converted into fossil fuel.

428 BIOENERGETIC AND ROLE OF ATP
ﬂQ by

The study of this conversion of free energy into differ
living organisms is called Bioenergetics. It is the part of bio hysics
and chemistry concerned with the energy involved ma ing and
breaking of chemical bonds found in the molecie organisms.
Bioenergetics can also be defined as the study of
energy transformation and transmission in livi

7.1.1 Chemical Process of Energy Tran

In living organisms the energy is t d through gain or loss of
electrons during formation and brealgftig 0fchemical bonds. There are two
chemical processes where it occur%’wn with the name of oxidation
and reduction. The oxidation rea re those reactions in which loss of
electron (e-) and proton oc . These electrons carry energy from the
molecules from where they% o the molecules where they added e.g.
iron reacts with oxygen chemical called rust, in this reaction iron
(Fe) loses some e- whith tgénsfer to oxygen. In this reaction Fe is oxidized
and it transfers its oxygen through electrons. On the other hand,
reaction occur cdlled fgduction, where gain of e- and H+ occur. This gain

of e- also brin ry which is stored in it.
Reduce ound A ° Oxidized compound B
(reducging ) Ao (oxidizing agent)

Ais oxidized,
losing electrons

B is reduced,
gaining electrons

Oxidized compound A A Reduced compound B

Fig:7.1 Diagram showing oxidation and reduction process
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In living organisms these oxidation - reduction (Redox) reactions
occur continuously to transfer energy from one molecule to other
molecule, without these reactions energy transfer becomes impossible in
living system.

7.1.2 Energy Currency in living organism: @

In our home we store energy in batteries when electricity is i
from usual source or when light energy is available we capture i@ﬂar
plates. This energy of battery then is utilized at the time ofspgower
shutdown (load shedding). Living organisms also havegsi
system to store energy. This energy is stored in a specie

5
n ‘
-
J

Adenosine Tri-Phosphate (ATP). In organisms, energ$ erated during
any oxidation reaction, this energy is utilizeg Olecules called
Adenosine Di-Phosphate (ADP) to form a bond4yith phiosphate (P). As a
result the ADP become ATP, energy of oxidation stored in ATP.

©-@-O PO Q o] ®re

Phosphate
7.8 Kcal / mole, this stored energy in

for performing any type of work e.g.
transport of molecules agai concentration gradient. The energy is
now become free (liberated) bygbreaking ATP molecule.

ATP ABP + P + Energy (7.3 K Cal / mole)

So the formatiQnof ATP is endergonic (energy intake) process and
breakdown of 1§ eXergonic (energy liberating) process.

The amount of energy stor
ATP will be utilized by living org

NTHESIS

thesis is the fundamental process in which basic organic
molecules and O, are produced for all bio-molecules and living organisms.
This process in carried out by chlorophyll containing organisms like
plants, algae, some protozons and some bacteria. Word photo means
light and synthesis means to prepare. Plants utilize simple inorganic
molecules carbon dioxide (CO,) and water (H,0) which react by using light
energy in the presence of pigments like Chlorophyll to form glucose and
oxygen.
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Light
Chlorophyll

Equation: Carbondioxide + Water Glucose + Oxygen

Light
6CO, + 6H,0 ———— > C,H,0, + 60,
Chlorophyll
ant

Chlorophyll is the green pigments found in the chloropjest
cell. It captures a specific part of visible light only, therefoge it is not a
n

I er words

reactant but absorbs energy needed to drive the reactio
photosynthesis converts light energy into chemical energy.

The fundamental molecule produced during pk
sugar i.e. Glucose. Glucose utilizes in most of
produce secondary products like starch
Plants also use carbohydrates to form fa \
like Nucleic Acids.

This glucose is also used in respifatiomas reactant to produce energy
for the metabolism of living organisnig.

°r polysaccharides.
ihs and other chemical

l Fats Storage,
Protection
ay\EXCEss Nitrates
Starch Glucose |——»|Amino Acid|—» | Proteins
i oW
l PN
$‘/ Sucrose 4
\ ) l Nucleotide
Storage organs ¢

Energy for i.e seed fruits
activities and tubers

Nucleic Acids

Different forms of life completely depends on Photosynthesis
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Plants are not the only organisms which depend on photosynthesis but
animals (Heterotrophs) also depend on phototrophs. These organisms
utilize the molecules of phototrophs as food molecules. If an animal is
herbivorous it feeds directly on plants. If an animal is carnivorous f
depends on those animals which feed on plants. These feeding seque

and relationship are called Food Chains. @

On the other hand photosynthesis is the only proce!s wzich
produces free O, by splitting water. This O, is utilized by ing
organisms for respiration to produced energy for metabolismNVithout O,

living organisms cannot survive. Through Photosynthesi agtity of CO,
and O, in nature is maintained by plants. During Pt esis plants

fix CO, and release O, in environment.

CO, has a property to absorb heat of sun. ¥i ntity increases in
environment, there will be increase in an envi ental temperature on
earth called Global warming. Photosynt e€ps the quantity of CO,
maintained in environment i.e. indiregtly ing the concentration of
CO, to maintain the temperature of earth®

7.2.1 Chloroplast as light TrappindMnd storage organelle:

Green part of plants an@% contain special cell which contain
special organelle called chl t. Chloroplast is a double membrane
bounded organelle, havefseryfi-fluid proteins containing medium called
Stroma. Another net membrane is also embedded in it called
SO

Thylakoid membran where this thylakoid are piled at one another
in stack called Gr irfgular - Granum).

ing reaction of photosynthesis is not as simple as it
looks. It inv number of chemical reactions which are catalyzed by

1. ction in which light energy converted into chemical energy and
stored in ATP (Adenosine Triphosphate) and NADPH, (reduced Nicotine
amide Adenosine Dinucleotide Phosphate). This conversion occurs at
thylakoid membrane where solar energy is captured by pigments located
in harvesting complex. This phase of photosynthesis is called light
Dependent reaction. It is non Cyclic process coupled with breakdown of
H,O moleculesi.e. photolysis, takes place also at thylakoid membrane.
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o
O 2 Sugar  Chloroplast

Thylakoid H.O Q
Fig: 7.2 Photosynthesis: light dependant and light ing€pend phase in chloroplast

2. Reaction in which captured solar en % ferred to glucose from
ATP and NADPH,. It takes place in stroma, clic manner. During this
phase fixation of atmospheric CO takes place to form organic
molecules. i ,

7.2.2 Two phases of Photosyn
Processes of Photosynthesis jmainly divided into phases or reactions.

1. Light Reaction or Ligh
2. Dark Reaction Qr L
1. Light Reaction

The term light réaction or light dependent reaction is used due to
the reason _t ring this phase of photosynthesis light energy is
captured a verted into chemical energy.

ependent reaction.

dependent reaction

t Dependent Reaction

the light is utilized to split water into oxygen and H" with e

(elect this splitting of water is called Photolysis. Oxygen which is
r d during photolysis is released in the environment where as H'
to er with CO, are used in building Glucose.

In chloroplast, different pigments absorb light of different wave
lengths. Among them chlorophyll is the main light capturing molecules in
thylakoid membrane which absorbs violet, blue and red light but reflects
green therefore it appears green. In the thylakoid membrane other
pigments and electron carrier molecules form highly organized
assemblies in a series called photosystems. Each thylakoid contains
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thousands of copies of two different kind of photosystems called
photosystems I and II. Each consists of two major parts, a light harvesting
complex and an electron transport system. & r\

Photosystem Il Photosyste. *| :

Fig: 7.3 scheme of light reactio
The conversion of light energy takes en the chlorophyll of

reaction center receives energy. One of elcgtrons from chlorophyll “a”
molecule leaves and jump over the dlectgbn transport system. This
to next. The electron releases

energized electron moves from one e
energy, when it comes down, thissen&rgy drives reactions and produces

two energy rich compounds. Th

i) ATP (Adenosine Tripho p%
ii) NADPH, (Reduced N@ ide Adenosine Dinucleotide Phosphate)
ou

ADP is the co
with phosphate
through e-carri

which is already present in cell. It combines
ing energy of photon released from when moving

photosynthesis.

Light energy
DP +P » ATP
Enzyme Complex

also present in chloroplast is reduced into NADPH, by
accepting Hydrogen ions (H'), released from splitting of water.

NADP + 2 H' + 2e;—> NADPH,
Cell From Water Reduced form
ATP and NADPH, both are energy rich compounds which provide
energy, Hydrogen (H') and € for the conversion of atmospheric CO, into
carbohydrates in chloroplast during light independent Phase of
photosynthesis.
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2. Dark Reaction or Light Independent Reaction:

This phase of photosynthesis does not require energy of photon but
also takes place in day simultaneously with the light reaction. The A
and NADPH, synthesized during the light dependent reaction
dissolved in stroma there, they provide energy to power the sy Sis ‘of
Glucose from CO, and H,O (i.e. H and e “of water). This P @ rs
independently, without light as long as ATP and NADPH, are dvailable.

This phase of photosynthesis is cyclic phase. Itqocc n set of
reactions also called Calvin — Benson Cycle due to it\ﬁﬂkr or the C,

(three Carbon Containing Compounds formed initi

The C, Cycle requires @

1) CO, - normally from air some of it also @m respiration.

2) CO, Capturing Sugar - a Pentose Sufgé\

3) Enzymes to catalyze all the re

4) Energy from ATP and NADv from light dependent reaction.

7.2.3 Limiting Factor

Rate of biochemical n dependent on some factors which
affect the rate are called \ithi factor. For example at low light intensity
rate of photosynthesis in€rease continuously but at high light intensity
the rate becomes co

Light intensity, Carbon dioxide concentration and temperature can
i rs for the rate of photosynthesis. Following graph

30°C, 0.15% CO,

c

20°C, 0.16% CO,
B

20°C or 30°C, 0.05% CO,
A

Rate of Photosynthesis

Increasing Light Intesity
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A- At point Z on graph, light intensity is limiting factor.

B- If light intensity increase to bright light and moderate temperature
the concentration of CO,, in air becomes limiting factor. It is clearly
observed that the same plant if put into air containing high CO, then th
rate of photosynthesis becomes high.

If there is high light intensity and high CO, concentration
temperature becomes the limiting factor but the temperature silouldinot

be very high otherwise enzymes become denatured.

.
Activity: Find out the effect of light intensity on t @f
photosynthesis
Apparatus:

Large beaker of water, boiling tube, stand a
water plant hydrilla, ruler, stopwatch, thermo

, paper clip, fresh
amp etc.

Procedure:

%

1. Take a healthy piece of Hydrilla. Placdg it upside down in a boiling tube
of water. It helps to sink the Hydr

2. Clamp the tube to hold it u
plant is perpendicular to so
to maintain a constant te

B/

beaker of water. Ensure that the
light. The beaker of water is needed
ure.

3. Place a thermomet wager to record the temperature. Turn off the
room lights to reduceNpack ground light and place a bench lamp close
to the beaker. *

4. Observe t or few minutes, you will see the bubbles of gas
coming he cut end of plant. If no bubbles are seen repeat the
experi using fresh piece of plant. Count the number of bubbles
per. If the rate of bubbling is too fast to count, move the lamp

the breaker until the rate becomes countable.

5. Repcat the counts until you are sure that the rate is constant. Record
the rate and the distance of the lamp from the plant.

6. Change the distance of lamp from plant and take more measurement of
the rate of bubbling at each distance. Take 3 values at each point.

7. Repeat the counts at different distance from plant keep the
temperature of water constant thought out the experiment.
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Suppose that the rate
of bubble production is the
measure of the rate of
photosynthesis. It is
concluded that the rate of
photosynthesis decreases
at low light intensities. As
the lamp is moved away
from plant, the intensity of
light falling on it also

Rate of Photosynthesis

.
Increasing Li tesity
decreases. < >
(] RESPIRATION

To carry out all the life process cell N s energy. The source of
this energy is food or photo assimilat cts of photosynthesis) in
plants. Cells break food molecules elease their Chemical energy. The
breakdown of food molecules to releage egergy is called respiration.

Usually cells use oxygen to food. It results CO, and water as
waste products. The main idized is the sugar i.e. Glucose. The
overall equation for this chemi€alfeaction is:

Glucose + Oxygen Carbon dioxide + water + Energy
CH,,ONt » 6CO, + 6H,0 + ATP

Above equati 31;1 s that one molecule of glucose reacts with six
molecules of to produce six molecules of carbon dioxide and six
molecules r. The main product is energy which is produced in the

form of e rich molecules called ATP.

monly believed that breathing and respiration processes are
sa t factually they are different, although they are linked. As we have

1 sed above respiration is the chemical reaction takes place in cells to
release energy from food while the breathing is the movement of air in and
out of the organism to supply O, and CO,. We use another term for
breathing called Ventilation. Breathing allows the process of gaseous
exchange at surface of cells and tissues. So the terms breathing, gaseous
exchange and respiration are different from one another but linked
together to make possible energy production at cellular level.
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7.3.1 Type of Respiration

There are two types of respiration found in living organisms for the
production of energy.

i) Anaerobic Respiration or Fermentation ii) Aerobic Respiratj
(i) Anaerobic Respiration:

The primitive type of respiration which takes place in the absghce )
or without O, is called anaerobic respiration or fermentation. are
special conditions where O, is not available so the organigms adapt
themselves to break down their food without oxygen ich) is called
anaerobic respiration or fermentation. It takes pla me bacteria,

fungi, endoparasite and sometimes in animal.

During anaerobic respiration, glucose is no e down completely
so less amount of energy (5 to 10% as compared t robic respiration) is
released but it can sustain life even in the a c®of O,. It had evolved on
earth where there was no O, on earth. fhere are two types of anaerobic
respiration.

Alcoholic fermentation:

The bacteria and fungi resp
are deprived of oxygen t
respiring anaerobically igst

aerObically but when these organisms
bop respiration aerobically and start
uring this anaerobic respiration they

Ethanol + CO, + Some energy
2C,H,OH + 2CO, + Some ATP

en aerobic respiration is not enough to produced
they start anaerobic respiration. During this process
ks down into a substance called lactic acid.

Glucose———— Lactic acid + Some energy
cH,, 0, —— > 2C,H,O,
A limited amount of energy is produced as compared to aerobic
respiration but this is enough to power the athlete's muscles during start

time of sprint. He experiences pain, this condition of pain is called Muscle
fatigue. The lactic acid is produced in his muscles and bool stream.
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Importance of anaerobic respiration:

As we have discussed earlier that anaerobic respiration is t
emergency arrangement of energy which has an advantage gha
organisms can survive without O2 or can work for short period with
pace for short period. The other products of anaerobic respir
acids. Vinegars are also organic acids that are produced co eially by
acidic formulations.

Anaerobic respiration also produces ethyl alcohol.®lhis Process is
commercially utilized by making alcoholic products like b r’, wines and

other beverages.

Baking industry is also based on it because ropic respiration also
produces CO, which gives fluffy and soft sha es and breads also
break down of starch into complex sugar togo ad and pizza.

(ii) Aerobic Respiration:

Type of respiration where food @own occurs in the presence of
oxygen to produce energy. Itis a of respiration found in majority of
organisms. It takes placeint ence of free oxygen, oxidizing the food
and releasing the maxim nt of energy i.e. 2827 kj / mole of
glucose or 36 ATP molec cose.

The end products df ae¥obic respiration are CO, and H,O
Glucose + oxyge Carbon dioxide + water + Energy (36 ATP)

C.H, O, X——> 6C0, + 6H,0 + 36 ATP

7.3.2 ism of aerobic respiration:

Ae ReSpiration takes place in 3 steps at different places in the cell.
colysis (Gr. Glyco = Sugar, Lysis = Break down):

First stage is that stage where a molecule of glucose (Six carbon sugar)
is broken down into two molecules of pyruvic acid (three carbon acid). It
does not require oxygen. It takes place in both aerobic and anaerobic
respiration. This splitting of glucose releases small amount of energy of
glucose which is enough to generate 2 molecules of ATP. Glycolysis is a
complex sequence of reaction all occur in cytosol.
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(b) Kreb's or Citric acid Cycle:

The second stage of aerobic respiration in which pyruvic acid produced
during glycolysis enters the mitochondria where O, available. Cellul
respiration uses this O, to break pyruvic acid completely into CO, and HsQ
in a cyclic manner. During Kreb's Cycle some ATP produce and so"‘
enzymes like NAD and FAD are reduced to NADH, and FADH, A% take
place in matrix of mitochondria. < ,

(c) Electron Transport Chain: .

tinamide
Adenosine Di-

The last stage of aerobic respiration in which NADH
Adenosme Di- nucleot1de) and FADH, (Flavinami(

cristae of mitochondria.

Glucose

Glycolysis

2 x Pyruvic Acid

Fig: 7.4 Aerobic respiration in Mitochondria
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7.3.3 Usage of Respiration Energy in the body of Organisms:

Number of Processes requires energy in the body of an organism.
Body provides it from respiratory energy. Following are some proce
which utilize respiratory energy.

« Synthesis of molecules — Formation of different molecules a
large molecules from small molecules requires energy.

+ Cell division — During cell division formation of large lecules like
DNA and protein takes place which require energy as wyell & vement
of chromosome also require energy. .

¢ Growth without cell division — enlargement groyrth possible and
both require formation of molecules which req % rey.

olecules from low

e Active transport — movement of ions
concentration to high concentration reqyi

* Muscle Contraction — Movement o requires energy which is
produced from chemical energy, c 1Gal energy converted into kinetic
energy.

+ Passage of Nerve impulse — e Impulse (message of Neuron) is
basically electrical signa g long nerve fiber by active transport
requires energy.

 Maintenance of Bo
temperature is_nlain
maintenance req

perature — In higher animal's body
ined at constant level, this temperature

nthesis Respiration

« Photos iSMs the process |* Respiration is the process where
whe ergy converted in chemical energy converted into energy
nergy. of ATP.

¢ alt@cc only in chlorophyll
ining organisms.

It occurs in all organisms.

« It does not requires light source so

) requires light sources i.e occurs throughout the life.
occur only in the presence of ] ) ]
light. e It occurs in mitochondria.
« It occurs in chloroplast. + Reactants are carbohydrates and

. The reactants are Carbon oxygen usually.

dioxide and water. . Products are carbon dioxide and
«  Products are glucose and water in the case of aerobic
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« The study about conversion of free energy into different forms by living
organisms is called bioengergetic.

« Energy conversion takes place during oxidation reduction reactiorQ
ni

« ATP is the source of energy for metabolic reaction in living ofga
This energy comes from carbohydrate or oxidation processyor from

other molecules. .
« Photosynthesis is the fundamental process in whi asfc organic

molecule and oxygen (O,) are produced.

« Chlorophyll is the green pigment found in chldroplasf of plant cell. It
captures specific part of visible light.

+ The fundamental produce during phot@s is simple sugar i.e

Glucose.

« Plant and other heterotrophes are als ndant on phototrophes.

« Photosynthesis is the only proce ich produce free O, by splitting
H,O.

« Photosynthesis is consistgwef twig Steps:
(i) Light dependent] (ii)¥ight independent reaction
* Reaction in which li
stored in the fo

* Reaction captured light energy converted into glucose from ATP
kes place in stroma of Chloroplast.

« Rate of biochemical reaction dependent on some factors which effect
the rate called limiting factor.

« Some limiting factors of photosynthesis are light intensity Co,,
concentration and temperature.
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Break down of food molecules to release energy in cell is called
respiration.

The energy of food molecules specially glucose produce as oxidatio
energy.

The oxidation energy is stored in ATP. O
There are two types of respiration: < '
(i) Anaerobic respiration (ii) Aerobic respiration

Respiration which takes place in the absence of (@ea Anaerobic

respiration or fermentation.
Alcoholic and acidic fermentation ar% es of anaerobic

respiration.
Type of respiration takes place in the x ce of O, called aerobic
respiration.

Aerobic respiration occur in three@
(a) Glycolysis, (b) Kreb’s C (c) € Transport chain.
Glycolysis where glucose erginto pyruvic acid is cytosol.

Kreb’s cycle where breakdown of pyruvic acid takes place aerobically to
produce CO, and ener ed in NADH, and FADH,.

e transport cha e oxidation of NADH, and FADH, occur the
oxidation en&rgy psoduce and stored in ATP. It occurs at Cristae of
Mitochond ¢
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Review Questions

1. Encircle the correct answer:

(i) In an oxidation process 14135KJ energy is release, how many
moles of glucose consume during this process. O

(@)1 (b) 3 (c) 5 (d) 10
(ii) Stage of aerobic respiration takes place at the cristae o

mitochondria called. *

(a) Electron transport chain (b) Glycolysis

(c) Kreb's cycle (d) C3 cycle

produced, how many moles of glucose co uring this
process.

(a) 2 (b) 5 (c (d) 10
(iv) Loss of electron and proton is ¢
() Oxidation reaction Reduction reaction

(IlI) Redox reaction Q
(b) I (c) I and III (d) I, II and III

(@) I only and
(v) Each mole of ATP e efergy
(@) 7.3 kcal/mo (b) 7.3kj/mole
2

(iii) In a process of cellular respiration 180 ATP\ ecutles are

(c) 17.3kcal/ (d) 17.3kj/mole
(vi) Fundamen' lecule produced during photosynthesis is
(@ G (b) Amino acid (c) Fatty acid (d) Nucleotide

(vii) Light dep€hdent reaction takes place in
roma (b) Thylakoid (c) Cristae (d) Cisternae

(viii) Reaction in which solar energy is transferred to glucose from ATP
and NADPH,, takes place in stroma called

() Light reaction (IT) Dark reaction
(Il) Light dependent reaction
(@) I only (b) II only () I and II (d) II and III
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(ix) Splitting of water in presence of light called
(a) Hydrolysis (b) Glycolysis
(c) Photolysis (d) None of these

(x) Splitting of glucose (glycolysis) release small amount of ener,
which is enough to generate

(a) 2ATP (b) 5 ATP (c) 18 ATP (d) B6A

2. Fill in the blanks:

(i) The only source of energy on earth is

)
(iij Conversion of free energy into different for @ving organisms is
called .
(iii) In living organisms energy is st 1& a special molecule
called

(iv) Plant utilizes simple inorg lecules (CO, and H,O) to
prepare

(v) Feedingsequences and relat?}ps are called .
(vi) Photosynthesis is th@ rocess which produces free O, by

splittin
(vii) Chloroplast is doub brane bounded organelle have semifluid
protei talning membrane called

(viii) In chloroplagt different pigments absorb light of different

(ix) The break o?food molecules to release energy is called

glucose produce maximum energyi.e.

3. Define%the following terms:

energetics (ii) Energy (iii) Oxidation reaction
(iv) Food chain (v) Granum (vi) Photolysis
(vii) Fermentation (viii) Stroma (ix) Aerobic respiration

(x) Pyruvic acid
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4. Distinguish between the following in tabulated form:

(i) Respiration and photosynthesis

(ii) Light reaction and Dark reaction

(iii) Aerobic respiration and anaerobic respiration O
5. Write short answers of following questions: C)

(i) How CO, maintain the temperature of earth? .
(ii) Why second phase of photosynthesis is called dar Q{?
(ii) How respiration is different from breathing?

(iv) Why acidic fermentation is harmful? @

(v) How glucose form secondary products ts?

6. Write detailed answers of the follgwing questions:

(i) What is energy currency of cell? ibe chemical process of
energy transmission.

(ii) Describe phases of phov esis with suitable diagram.

(iii) Describe aerobic r@ n in living system.

L 4
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INTRODUCTION

Process by which organisms obtain and use the nutrients required for
maintaining life is called nutrition. Essential substances that our bod
needs in order to grow and stay healthy are known as nutrients. There ar
two processes by which food is obtained or prepared such as:

* Autotrophic nutrition - it is the mode of nutrition in ic
organism makes its own food from the simple inorganic tefials
like carbon dioxide, water and minerals present in the Syrrgunding

(with the help of energy). The processes are photos esl$ or either
chemosynthesis.

« Heterotrophic nutrition - it is the mode n n in which an
organism can't make its own organic mat depends on other
organisms for its food and use it for growth

Nutrition is the study of nutrients in fo the body uses nutrients,
and the relationship between alth, and diseases.

Figure 8.1 Nutrients
EX} NUTRITION IN PLANTS

Plants and animals do not obtain food by the same processes.
Plants and some bacteria have the green pigment chlorophyll to
synthesize food, while animals, fungi and other bacteria depend on other
organisms for food. Based on this, there are two main modes of nutrition:
autotrophic and heterotrophic.



NUTRITION

1. Autotrophic nutrition:

The term 'autotroph' is derived
from two Greek words-autos (self)
iti ic  Sunlight
and ‘Frf)phe (nutrltlc?n). In auto‘Frophlc e by
nutrition, an organism makes its own  Chlorophyll

food from simple raw materials.

Diffuses
through
stomata

") Released
" into the air

Photosynthesis:

Green plants, which are autotrophes,
synthesize food through the process of
photosynthesis. Photosynthesis is a process
which green plants, algae and some bac
having chlorophyll, synthesize the simple

(glucose) from the simple raw matefy ) From the
water and carbon dioxide by using tif€ en of S;g'st:rrp"t‘i’gnh
sunlight. Oxygen is released in this pgocegs. The Figure 8.2
overall equation of photosynthesv A summary of nutrition
in green plants
ght
6CO, + 12H,0 C.H,,0, + 6H,0 + 60,
lorophyll

2. Heterotrophi trit§on:

The word 'hetef@troph' is derived from two Greek words-heteros

(other) and tr
their own «fo

(mutrition). Unlike autotrophes, which manufacture
eterotrophic organisms obtain food from other

organisms.VAs"Weterotrophs depend on other organisms for their food,
they are called consumers. All animals, non-green plants like and
fungi'®o nder this category.

ofisumers which consume herbs and other plants are called
herbivores, and those which consume animals are called carnivores. After
taking complex organic materials as food, heterotrophs break them into
simple molecules with the help of biological catalysts, i.e., enzymes and
utilize them for their own metabolism.

Depending upon the mode of living and the mode of intake of food,
heterotrophs may be parasitic, saprotrophic or holozoic.
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(i) Parasitic nutrition:

Parasitic organisms, or parasites, live on or inside other living
organisms, called hosts, and obtain their food from them. The host doe
not get any benefit from the parasite. This mode of nutrition is cal
parasitic nutrition. Different parasites, like Cuscuta (akash
hookworms, tapeworms, leeches, etc., have different modes of
depending upon habit, habitat and modifications.

Cuscuta

(ii) Saprotrophic nut

Saprotrophicorganigms, or saprotrophes, derive their food from dead
and decaying or material. This mode of nutrition is called

saprotrophi n. They secrete enzymes that are released on food
material out eir body. These enzymes break down complex food into
simple f Common examples of saprotrophes are fungi (moulds,
mushr , yeasts) and many bacteria

oic nutrition: (Gr:Holo=Whole, Zoikos=of animal)

In holozoic nutrition complex organic substances are ingested (taken
in) without their being degraded or decomposed. After intake, such food is
digested by enzymes produced within the organism. Digested food is
absorbed into the body and the undigested product is egested (expelled
out) from the body. This kind of nutrition is found mainly in non-parasitic
animals-simple ones like Amoeba and complex ones like human beings.
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How organisms obtain nutrition?
Different organisms obtain food in different ways. Nutrition i
unicellular organisms like Amoeba, involves ingestion by the cell surfac

digestion and egestion.

Amoeba takes in complex organic matter as food. Amo @
identifies its food then throws out a number of small gseud®podia
(projections of cytoplasm, also called false feet). These Rpseuflopodia
enclose the food particle and prevent it from escaping. fog enclosed
in the cell membrane forms a food vacuole.

The complex food is broken down into si @olecules with the
help of digestive enzymes produced by an or le'eélled lysosome. The

digested food is distributed in the cytoplas e undigested food is
egested through the cell membrane.

Pseudopodium  Small protoctistan

Cell surface
membrane

Food vacuole

Oral groove

Prey is enclosed in a vacuole Cytopharynx

Digested food is absorbed

into cytoplasm Waste matter

Cilia

Indigestible parts of .
the prey are egested Enzymes break down the

digestible parts of the prey Feeding in Paramecium

Feeding in Amoeba

Figure 8.4 Food gathering by Amoeba and Paramecium
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In Paramecium, a unicellular organism with a specific shape, food is
ingested through a special opening, the cytostome (cell mouth). Food is
brought to this opening by the lashing movement of cilia that cover the
entire surface of the cell.

Mineral nutrition in plants:

The process involving the absorption, distribution and utilizaéi
mineral substances by the plants for their growth and develo@t 1S
called mineral nutrition.

Plants have the most efficient mechanism for preparing tBgrefood by
using many elements essential for plant nutrition. Plan uire a steady
supply of macronutrients and micronutrients. The diffe e between the
i ite si i antities than

micronutrients.

The names of the two categories don't ap x ate that one type of
nutrient is more important than anotheg; #MANuUSt means that more
macronutrients must be present in the an micronutrients. Plants
obtain nearly all of the nutrients they ed om the soil, although some

are synthesized or produced via pho
Classification ;tla | plant nutrients

Essential p trlents

v v

Frame work elemen Minerals elements (Taken mainly
(Taken from air from soil in ionic forms)
water)
. Macronutrients Micronutrients
. roge v v
¢ e Zinc
Primary Secondary +  Copper
nutrients nutrients ° Manganese
¢ e Iron
) ) *+ Boron
« Nitrogen e Calcium . Molybdenu
e Phosphor ¢ Magnesiu m
us m «  Chlorine

. Nickel
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8.1.1 Role of Nitrogen and Magnesium:
(i) Nitrogen

Nitrogen is essential for plants to synthesize amino acids, whic
the building blocks for protein synthesis and also required 6 e
production of chlorophyll, nucleic acids, and enzymes. From all lic
elements which plants use from soil, nitrogen needs infthe_ T&rgest
amounts.

Symptoms of nitrogen deficiency: l ) .
Nitrogen-deficient plants exhibit stunted gro@ ed yields and

properly and is a constituent of the c yll molecule, which is the

C)

Magnesium deficiency i revalent on sandy-textured soils,
which are subject to lea rticularly during seasons of excess
rainfall. The predominag tom is interveinal chlorosis (dark green
veins with yellow are et&en the veins). The bottom leaves are always
affected first as shown i

their foliage pale green.
(ii) Magnesium: %
Many enzymes in plant cells require g& m in order to perform

driving force of photosynthesis.

Symptoms of magnesium deficjen

Figure 8.5 Interveinal chlorosis
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8.1.2 Importance of fertilizers:

Fertilizers are substances containing chemical elements such as
manure or mixture of nitrates that improves the growth of plants. The
give nutrition to the crops and produce more fruit, faster growth, mg
attractive flowers. When added to soil or water, plants can de @
tolerance against pests like weeds, insects and diseases. And t e Q
manure and composts as fertilizers is probably almost a@\ as
agriculture. Modern chemical fertilizers include one or morg of t ree
elements that are most important in plant nutrition™\n#rogen,
phosphorus, and potassium. Chemicals fertilize igiply plant

nutrients applied to agricultural fields to suppleme dired elements
found naturally in the soil.

8.1.3 Environmental hazards related to che&l rtilizers:

An environmental hazard is a conditiqn, has the potential to
threat natural environment or adversel;Q people's health, including

pollution and natural disasters.

The farmers apply fertilizer for rowth of their crops, but on
the other side these fertilizers p t@fvater and soil as well.

1. Soil nutrient holding cap

The massive quantities ganic fertilizers affect the soil nutrient
holding capacity.

2. Eutrophicatiog:

eutrophicatio arls an increase in chemical nutrients typically
compounds ining nitrogen or phosphorus in an ecosystem).

4. Soil acidity:

Ammonia gas (NH,) may be emitted from applied inorganic fertilizers.
This extra ammonia can also increase soil acidity.

5. Pestproblems:

Excessive nitrogen fertilizers can lead to pest problem by increasing
their reproduction rate.
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6. Nutrient balance:

It is recommended that nutrient content of the soil and nutrie
requirement of crop should be carefully balanced with applicati
inorganic fertilizers. It is critical to apply no more than it is nee .
excess in nutrient will definitely develop pollution of any kind. @

8.1.4 Components of Human Food:

Holozoic nutrition is the type of heterotrophic rition.
Heterotrophic organisms have to acquire and take in“all ghe organic
substances they need to survive. There are sev r classes of
nutrients: carbohydrates, protein, fats, minera@r, vitamins, and

water.
1. Carbohydrates: x

Carbohydrates are necessary for your specially glucose, which
is primary source of energy. They

ar rally divided in two categories:

simple carbohydrates such as sucr@u h digest quickly and complex

carbohydrates such as starch et%n digest slowly. Sources of simple
(110

carbohydrates include fruits, su d processed grains, such as white
rice or flour. You can find x carbohydrates in green or starchy
vegetables, potatoes, whgle gfains, beans and lentils. The most common
and abundant forms are Sugaws, fibers, and starches.

Carbohydrates
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2. Proteins:

Proteins consist of units called amino acids, attach together in
complex formations. Proteins are complex molecules, the body tak
longer to break them down. As a result, they are much slower and
lasting source of energy than carbohydrates. 6

Proteins < ’

The energy obtained from carbohydrates, proteins, and fats is
measured in units called calories.

3. Fats:

Fats are complex molecules composed of fatty acids and glycerol.
The body needs fats for growth and energy. It also uses them to synthesize
hormones and other substances needed for the body's activities.
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Fats

&

\ | . o*

Figure 8.8 The food ricfi

Fats are the slowest source of ener N most energy-efficient
form of food. The body deposits excessfa e abdomen (omental fat)
and under the skin (sub cutaneous f; se when it needs more energy.

The body may also deposit excess fat in Wlood vessels and within organs,
where it can block blood flow a ammege organs, often causing serious
disorders.

Some typical sources o urated fats include:
* Fatty cuts of beef a . * Poultry skin.
« High fat dairy feods ole milk, butter, cheese, sour cream, ice cream)

» Tropical oilsg(coc@gut oil, palm oil, cocoa butter)

uﬁction of each food type in Human body

ohydrates (i) Sugar ——> For energy
(iiy Starch——> For energy
(iij) Fibre ——— Prevents constipation

Protein — > For growth and repair of cells
Fat —» For energy and insulation
Vitamins (i) Vitamin C —» For healthy skin/gums
(ii) Vitamin D —» For strong bones
Minerals (i) Calcium —>» For strong bones
(ii) Iron —>» To make red blood cells
Water ——» To dissolve and transport substances
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4. Vitamins

A vitamin is an organic molecule (or related set of molecules), an
essential micronutrient that an organism needs in small quantities for th
proper functioning of its metabolism. They are for maintaining norma
health and development. Lack of vitamins can cause several dise @

They are divided into two types:
(i) Fat-soluble Vitamins: Vitamin which can soluble in or an@ent

are called Fat-soluble vitamins (A, D, E and K) are less eXerefed from
the body as compared to water-soluble vitamins.

(ii) Water soluble Vitamins: Vitamin which are
are vitamins B and C. Cooking or heating de€ir
vitamins more readily than the fat-soluble \

Vitamins & )

@ n H,O. These
e water soluble

Vitamin C Vitamin D
Figure 8.9 The food rich in Vitamins

ions, chemical names and deficiencies of important vitamins

itamin generic Deficiency diseases
name
Vitamin K Bleeding disorder
Vitamin D Rickets and osteomalacia
Vitamin C Scurvey
Vitamin B Beriberi
. . Night blindness, eye-infection, rough skin,
i respiratory infections
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5. Minerals:

A class of naturally occurring solid inorganic substances with
characteristic crystalline form. Minerals are vital for proper huma
health.

Essential minerals include calcium, iron, zinc, io
chromium. Deficiencies can result in serious health conditi as
brittle bones and poor blood oxygenation. Minerals are foun@ variety
of foods including dairy and meat products.

Metabolic function of Calcium:
Calcium metabolism refers to the movements and seg

ions (Ca™) in and out of various body comp @
nutrition, along with low salt and high potas@ 2

on of calcium
s. Good calcium
ke, prevents from
hypertension and kidney stones.

+ Sources of calcium include: ®
* Milk, cheese and other dairy fbods * Green leafy vegetables

* Soya beans * Nuts
*  Bread * Fish

Figure 8.10 The food rich in Calcium
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Deficiency symptoms of calcium:

+ Fainting * Chest pains
« Heart failure  Wheezing
« Numbness and tingling « Muscle cramps, particularly
sensations around the mouth the back and legs; may
or in the fingers and toes progress to muscle spas()
- Difficulty swallowing (tetany)
L 2
« Voice changes due to spasm 0
of the larynx

Metabolic function of iron:
Iron plays a major role in oxygen transport an X . Itis a component
of haemoglobin in red blood cells and myoglgbi uscle cells.
Some of the best plant and animal sgurc f iron:
+ Beans and lentils

« Tofu ‘

« Dark green leafy vegetables 0 asS spinach

- Extreme fatigu + Weakness
» Pale skin e  Headache, dizziness
¢ Chest pai heart beat or « Inflamation or soreness of
shortne breath tongue
s « Poor appetite in infants

6. Mettbolic function of Water and Dietary fibres:

Water is the medium for various enzymatic and chemical reactions in
the body. It moves nutrients, hormones, antibodies and oxygen through
the blood stream and lymphatic system. Water maintains the body
temperature through evaporation as in sweating. Severe dehydration
causes cardio-vascular problems.
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Water

Figure 8.11 The Wat\
Generally speaking, dietary fiber is @ e part of plants, or similar

carbohydrates, that can't be digestedfand absorbed in the small intestine.
Fibre plays very important role to prégenfgfrom constipation. Soluble fibre
helps in lowering the blood chole nd blood sugar level.

To get the proper nufgitiomfrom your diet, you should consume the
majority of your a‘illvles in: fresh fruits and fresh vegetables.

8.2 Y BALA§E IET IS RELATED TO AGE, SEX AND

ACT

factors affect the nutritional requirement during the periods
of bo & development. Energy requirements change through life
andd on many factors, such as: Age; Sex and Level of activity.

e key stages in life include:

Childhood; the energy requirements of children increase rapidly
because they grow quickly and become more active. Young children do not
have large stomachs to cope with big meals. Therefore, to achieve the
relatively high energy intake for their age, foods should be eaten as part of
small and frequent meals.
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Adolescence; is a period of rapid growth and development and is when
puberty occurs. The demand for energy and most nutrients are relatively
high. Boys need more protein and energy than girls for growth.

Children should be encouraged to remain a healthy weight
respect to their height.

Figure 8.12 Balance Diet

Adulthood; a good supply of protein, calcium, iron, vitamin A and D, as
part of a healthy, balanced diet, are important. Calcium is needed for

healthy tooth development, and together with vitamin D, can help develop
strong bones.
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White rice, white bread,
potatoes, pasta, sweets:
use sparingly

T 4 Dairy or calcium

- supplement: 1-2 servings O
Fish, poultry, eggs:
0-2 servings

servings

Red meat, butter:
use sparingly

Vegetables in
abundance

Whole-grain Plant oils
foods at at most
most meals meals

Qng Pyramid

Figure 8.13
Men are more active t men so they need more energy than
women of same age group. sCllar tissues are more in men, their body
size is larger, and theref: s of growing age need more body building

nutrients (Proteins, Calcifiim) as compared to girls of same age.

8.2.1 Problemsgela to nutrition (Malnutrition):

Problems tel to nutrition are grouped as malnutrition. The
i ndition that occurs when a body does not get enough
trition results from a poor diet or a lack of food. It
the intake of nutrients or energy is too high, too low, or
nced. Consuming less than 2100 calories a day, one is
ed to be under-nourished and suffering from hunger.

According to the World Health Organization (WHO), malnutrition is the
gravest single threat to global public health. Globally, it contributes to
45 percent of deaths of children aged less than 5 years.

There are two types of malnutrition:

Chronic malnutrition: characterized by delayed growth in the children.
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Acute malnutrition: Characterized by insufficient weight in relation to
the child's height (emaciation). Acute malnutrition can be moderate or
severe according to the child's weight.

the health of the younger children. Worldwide, three nutrient deficieft

Under-nourishment and malnutrition have serious consequenc I

are of particular concern:
« Vitamin A deficiency is the world's most common cause of pr ble

child blindness and vision impairment. *

« Iron deficiency is associated with decreased cogniti ities and
resistance to disease.

« Jodine deficiency is the major preventable cau tal retardation
worldwide.

Pakistan. It is one of the major underlying ors for high infant and

Malnutrition is one of the most prevzg blic health problems in

, lack of education, poor

prevalence in Pakistan.

under 5 mortality rate in Pakistag, P
environmental hygiene and food fad%me of the reasons for its high

8.2.2 Protein deficiency di CH

Protein energy ma
absorption of energy an

tritign (PEM) refers to inadequate availability or
roteins in the body. It is the leading cause of

death in children j veloping countries. PEM may lead to diseases such

as;

(a) Kwashigr

Kwa
in dieta
imbala
diagn

r:
is a severe form of malnutrition, caused by a deficiency
ein. The extreme lack of protein causes an osmotic

the gastro-intestinal system causing swelling of the gut
as an edema or retention of water as shown in figure 8.14.

(b) Marasmus:

Marasmus is a form of severe malnutrition characterized by energy
deficiency. It can occur in anyone with severe malnutrition but usually
occurs in children. A child with marasmus looks emaciated. Body weight is
reduced to less than 62% of the normal (expected) body weight for the age
as shown in figure 8.14.
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Kwashiorkor Marasmus

-1— Old Man’s Face
7°G)\  Thin Muscl
> Thin Fat

Normal Hair

Hair changes

Misery Moon face

Thin Muscles
Fat Present

8.2.3 Mineral deficiency disease:

Diseases resulting from deficiency of nefal are relatively rare
among humans some are given below; \

1. Goiter:

Goiter is a condition in which t<yroi? and becomes enlarged and it
results in swelling in neck. GoitegJis ed by an insufficient amount of
“lodine” in diet. Iodine is used b}%id gland to produce hormones that
control the body's normal f ning and growth.

2. Anemia (mostco onQf all mineral deficiency diseases):

The term anemi rﬁ% means “a lack of blood”. The condition is
caused when nu of ¥ed blood cells reduced to a level lower than
receive sufficient amaeunt of iron, an adequate number of haemoglobin will
not be for there are not enough functioning red blood cells. A
eak and thereis shortage of oxygen supply to body's cells.
v ad b Normal

level of red
blood cells

Anemic
level

Goiter
(visibility enlarged
thyroid gland)

Figure 8.15 (a) Goiter and (b) Anemia

(a) Thyroid gland

(b)
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3. Overintake of nutrients:

It is a form of malnutrition in which more nutrients are taken than the
amount required for normal growth, development and metabolism. The
effects of over-intake of nutrients are usually intensified when there i
reduction in daily physical activity (decline in energy expenditure).
intake of carbohydrates and fats leads to obesity, diabet %
cardiovascular problems. Similarly, high dose of vitamin A caus€s 1oss™0
appetite and liver problems. Excess dose of vitamin D carfflead to
deposition of calcium in various tissues.

.
8.2.4 The Effects of Malnutrition
Malnutrition hurts people both mentally and lly. The more
malnourished a person is; the more nutrients thegbe s missing, the
more likely person will experience health issues. f them are given

below:
1. Starvation:

It is a severe deficiency in caloric en¢rgy infake. It is the most extreme
form of malnutrition. In human ged starvation can cause
permanent organ damage and event@,hdeath.

2. Heart diseases:

The term "heart diseaseguis often used interchangeably with the term
"cardiovascular disease.q vascular disease generally refers to
conditions that involve rowed or blocked blood vessels that can lead to
a heart attack, chesgt p (angina) or stroke. Heart problems occur in

those people wh eeunbalanced diet. Fatty foods increase blood
cholesterol lev cts the blood vessels leading to heart diseases.

3. Consti
Peop schedule their meals. This irregularity cause many
healthgorapletris like constipation. It can be well defined, a condition in

is difficulty in emptying the bowels, usually associated with
harden@&aéfaeces.

4. Obesity:

It is a medical condition in which excess body fat has accumulated to
the extent that it may have a negative effect on health. Obesity is most
commonly caused by a combination of excessive food intake, lack of
physical activity, and genetic susceptibility. Obesity is known as mother-
disease and may lead to heart problems, hypertension, diabetes etc.
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8.2.5 Social problems related to malnutrition:

Chronic malnutrition disables and even kills its victims. The Wor
Health Organization (WHO) believed that malnutrition is a causati
factor in nearly half of the 10.4 million deaths among children und
five in developing countries. An adequate amount of food or dietag
supply is necessary to enjoy a healthful and productive life.
is not a simple problem with a simple solution. It results fronfthe gomplex
interplay of social and biomedical factors.

1. Food insecurity: ¢

Food insufficiency refers to insufficient fi lies to meet
minimum daily diet requirement.

Several countries in Africa and parts of otfleglev€loping countries do
not produce enough food to keep up with,t needs and increased
population. Not only do they not produce s ient food supplies to meet
their own needs, but they are econorgi unable to purchase available
food from the exporting countries, which led to food insecurity in poor

countries; as a result, millions are ry and malnourished. Besides
these problems drought (lack of and flood (over flow of water) play
terrible role in decreasing c ields.
Graphic representation 8f the role of society regarding malnutrition
Outcomes Malnutrition, death, and disability |
ad 4 AN
Immediate Causes . gilgg%l,uiiigke <—» Disease
A AN v ad A

. . Inadequate Poor water and
Underiying A | Insuicient mateinal | | Samication and
Level Y food and child Inadequate health

caring practices services

Inadequate and /or inappropriate knowledge and discriminatory
attitudes limit household Iaccess to actual resources

BasicCauses Quantity and quality of actual resources and control of
in Society human, economic, and organizational resources

Political, cultural, religious, economic, and social systems,
including status of women, limilt the use of potential resources.

Potential resources
. Environment

e Technology

. People
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Despite the profound effects of malnutrition problems on human and
social developments, the world has shown only limited public alarm.

2. Poverty:

For various reasons people in developing countries are increas
unable to produce enough food to meet their own needs. To et
ongoing demand for food, food-deficit countries (those unable toyproduce
sufficient food to meet their needs) must import additional f and make
it available to people. Even if there is an abundance of foad, s & people
may not have access to it, because more and more to food in
developing countries is determined by household in

3. Inequality

Because of a cultural preference for N women in many
developing countries, many women risk ition throughout their
lives. The risk for malnutrition in girls in§yat an early age. Although
nutritional needs are the same for boys atad girls in the first 10 years of life,
boys often get more food than girls d

ercome social and economic
o malnutrition?

other and child, more
— i using, food, education 4_\

Family well-being, better economic
status, healthy babies

Education and literacy, better job
opportunities, health, and nutrition

Access to Yes A

Education, Credit,

Health Care /lN_ol
\

Poor education, low
earnings, health and
nutrient deficiencies

A v

Low weight gain in pregnancy, low-
Lack of energy, poor performgncq, low birth weight babies, stunted growth,
productivity, congnitive deficiencies anemia, frequent infections

L High maternal/infant/child mortality 4/
undernourished children and adults

Graphic representation:

Community involvement,
and better educatedfghildr

v

More optio
economic, &

f options in social,
economic, cultural life
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4. Riskofinfection:

The normal human body has the capacity to resist foreign organis
or toxins through the immune system, but the immune system ceasgs t
function properly when the body is malnourished. When the iga
system (the general process of body) is compromised by malnutr.he
skin's ability to resist the invasion of organisms, the aci@” s@esetion
produced by the stomach to resist foreign agents, or the @tion of
chemical compounds in the blood that destroy toxinstcan affected
adversely. 6 ¢

EX) THE DIGESTIVE SYSTEM OF HU
the body uses for energy, growth, and cell od and drinks must be

changed into smaller molecules of n efore the blood absorbs
them and carries them to cells throu e body.

Digestion is important for breaking dox into nutrients, which

out

and non-diffusible molecules of
iffusible molecules that can cross

Digestion is the process in whi
food are converted into sm r
the membranes.

After absorption, o igestible material, indigestible material
expelled out of the hody th%ough the process of egestion.

Alimentary cangl oNquman:

The diges s‘tem is made up of the alimentary canal and the other
abdominal s that play a part in digestion, such as the liver and
pancrea alimentary canal (also called the digestive tract) is the long
tube ns - including the esophagus, stomach, and intestines - that

t 9 meters) long.

The digestion consists of following steps:

Ingestion: Intake of food.

Propulsion: Peristalsis-alternate waves of muscular contraction and
relaxation in the primary digestive organs. The end result is to squeeze
food from one part of the system to the next.
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Mechanical Digestion: Physical preparation of food for digestion.
Segmentation: Mixing of food in the intestines with digestive juices.
Chemical Digestion: Carbohydrates, Fat, and Proteins are broken dow
by enzymes.

Absorption: Transfer of the digested portion of food into the blood

the digestive canal.
Egestion (Defecation): Removal/elimination of the waste prod€ts}om

the body.
N}

Mouth

Tongue

Salivary
glands

Esophagus

Pyloric
sphincter
Stomach

Small ~——Small
intestine WM

Large
_intestine

Anus

Figure 8.16 The human alimentary canal
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Functions of oral cavity

Digestion begins in the oral cavity, well before food reaches t
stomach. When we see, smell, taste, or even imagine a tasty snac u
three pairs of salivary glands, which are located under the tongue
near the lower jaw, begin producing saliva. This flow of sali‘t
ordinated with a brain reflex that triggered when we sense 1

rai

o-
ink
about eating. In response to this sensory stimulation, the sends
impulses through the nerves that control the salivary glatads ing them
to prepare for a meal. Oral cavity is the space behin oth*in-between
upper and lower jaw and has many important func :

Food Selection: When food enters the oral cay Qsted and felt. Here
food is selected or rejected due to the taste, Ra®d obfect or dirt. Smell and
vision also help in selection. \

K

by teeth. It is known as chewing @r stication. It is useful because
oesophagus can pass only sm
cannot act on large pieces of food.

Lubrication of food: The t
food by mixing saliva se
water and mucus to tlge fe
contains an enzym i

Grinding of food: The second functio al Cavity is the grinding of food
G“J
1

through it as well as enzymes

ction of the oral cavity is lubrication of
saliva. It has two main functions. (i) Adds
. (ii) Partial digestion of starch by saliva which
amylase.

Chemical digestion: Saliva contains an enzyme salivary amylase which
n’of starch partially. Than the pieces of food are rolled

Furlskions of Pharynx and Oesophagus

The pharynx, a passageway for food and air, is about 5 inches (12.7
centimeters) long. A flexible flap of tissue called the epiglottis reflexively
closes over the windpipe when we swallow to prevent choking. From the
throat, bolus travels down a muscular tube in the chest called the
esophagus.
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Longitudinal

Waves of rhythmic movements of
muscles

muscle contractions and relaxation
called peristalsis force down food
through the oesophagus to the stomach.
A person normally isn't aware of the
movements of the esophagus, stomach,
and intestine that take place as food
passes through the digestive tract.

— Circular muscles

Circular
Cob

L 2
At the end of the oesophagus, a
muscular ring called a sphincter allows
food to enter the stomach and then _
Bolus of food Circular

squeezes shut to keep food or fluid from muscles relax

flowing back up into the oesophagus. Lu

Figure 8.17 Peristalsis

Functions of stomach: < )’
Stomach is j-shaped thick walled, le bag, located in the left of

abdomen just beneath the diap . The stomach has three regions:
cardiac, just after the oesoph dus, the largest part of stomach
and pyloric, partlocated at otfer end of stomach and opens into small

intestine

The stomach mu s churn and mix the food with acids and
enzymes, breaking jt i much smaller, digestible pieces. An acidic
environment is n fQr'the digestion that takes place in the stomach.
Glands in the sto lining produce about 3 quarts (2.8 liters) of these
day. When food
enters into tomach the gastric
ed by gastric glands g
stomach wall. It is sphincter
f mucous, hydrochloric Pyloric
. . . . sphincter
acid a protein digesting enzyme
pepsinogen. Hydrochloric acid
converts the inactive enzyme
pepsinogen into active form called
pepsin. HCI also kills micro-
organisms present in food. Stomach
is protected against the action of acid
by mucus. Figure 8.18 Stomach

Esophagus Stomach

found ¢i
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Stomach has two sphincters (opening which are guarded by muscles).
The cardiac sphincter is between stomach and oesophagus. Pyloric
sphincter is between stomach and small intestine.

Pepsin partially digests the protein portion of the fi
polypeptides and shorter peptide chains. In stomach food_j er
broken apart through a process called churning. The wall@omach
contract and relax and these movements help in mixing of the ic juice
and food. The churning action also produces heat which s to melt the
lipid contents of the food. By the time food is ready todeaye the stomach, it
has been processed into a thick paste like liquid ca 4@ yme. The pylorus

keeps chyme in the stomach until it reaches th€ righ§€onsistency to pass
into the small intestine. Chyme is then s edfdown into the small

intestine, where digestion of food continues.\

Functions of small intestine: %

The small intestine is made up of thr ts:

* The duodenum, about 25 cm ( es) long, C-shaped first part.

« Thejejunum, the coiled 1% on.
¢ Theileum, the final se atleads into the large intestine.

The duodenum, réceives chyme from the stomach and it is a part of
alimentary canal wh&ge most of the digestive process occurs. Ducts that

empty into t odenum deliver pancreatic juice and bile from the
pancreas & espectively.

Bile salt e detergent action on particles of dietary fat which causes fat
glob reak down or be emulsified into minute, microscopic

eatic juice is a liquid secreted by the pancreas, which contains a
variety of enzymes, including protease like trypsinogen, pancreatic lipase
and amylase, which digest protein, lipids and carbohydrates respectively.

Intestinal juices produced from the small intestine contain enzymes and
pancreatic juice break down all four groups of molecules found in food
(polysaccharides, proteins, fats, and nucleic acids) into their component
molecules.
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The inner wall of the small intestine is
covered with millions of microscopic,
finger-like projections called villi
(singular, villus). Each villus is connected 1A 45— Goblet cell
and richly supplied with blood capillaries
and lymphatic vessels, i.e lacteal. The
walls of villus are made up of only one
layer of cells, in thickness. The villi are
the vehicles through which nutrients can
be absorbed into the body. They increase
the surface area over which absorption
and digestion occur. These specialized
cells help absorbed materials cross the
intestinal lining into the bloodstream.
The bloodstream carries simple sugars,
amino acids and nucleosides to the livef
via hepatic portal vein for storage
further chemical changes. From live

required food molecules go to s the

heart via the hepatic vein. The tic ———NE— 4
system, a network of vesse carry Arters;rgg}nﬁglgnblood \(jc')';crjettgflwgg
white blood cells and a fldid célled lymph

throughout the body, s glycerol, Figure 8.19 Longitudinal section

fatty acids and vita S. through a villus

Macromolecules Summary

Monomers Roles
Glucose and other Broken apart to get
simple sugars energy to make ATP.

Used to make our own enzymes

Proteins Amino acids and other body proteins.

Lipids (Fats, Fatty acid chains, |Used for cellular energy and energy
waxes, oils, glycerine (except storage; used to make cell
and steroids) steroids) membranes, steroid hormones.
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Large intestine and its functions:

From the small intestine, food that has not been digested (and so
water) travels to the large intestine through a muscular ring, that preygnt
food from returning to the small intestine. By the time food reache

large intestine's main function is to remove water from th .
matter and form solid waste that can be egested.

The large intestine is made up of three parts:

.
 The caecum is a pouch at the beginning of t ejintestine that
joins the small intestine to the large intesti is transition area
expands in diameter, allowing food to tra e small intestine

to the large. The appendix, a small, ho inger-like pouch, hangs
at the end of the cecum. It no long rs to be useful to the
digestive process.

There's a lot of energy in cellul@]t most animals are simply
unable to digest it because th% ave the necessary enzymes.

Left colic
(splenic) flexure

Transverse
mesocolon

Right colic
(hepatic) flexure

Epiploic
appendages

Descending
colon

Cut edge of
mesentery

Tenia coli

Sigmoid colon

Vermiform appendix Rectum

Anal canal<|: = External anal sphincter

Figure 8.20 Large intestine
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*  The colon extends from the caecum up the right side of the abdomen,
across the upper abdomen, and then down the left side of the
abdomen, finally connecting to the rectum. The colon has three parts:
the ascending colon and transverse colon, which absorb fluids ag
salts, and the descending colon, which holds the resulting
(faeces). Faeces mainly consist of undigested material, large

bacteria, sloughed off gastrointestinal cells, bile pigments afad ter.
Bacteria in the colon help to digest the remaining food produc

¢ The rectum is where faeces are stored until they leage th (ﬁgestive
system through the anus as a bowel movement. Q
Liver and its functions:

The liver produces bile, which helps the b \ gest and absorb fat.
Bile is stored in the gallbladder until it is . Bile travels through

special channel (bile duct) directly into t@a intestine.

Pancreas

(first past of
small intestine)

Common
bile duct

Figure 8.21 The human liver
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It also makes a substance that neutralizes stomach acid. The liver
also plays a major role in the handling and processing of nutrients, whi
are carried to the liver in the blood from the small intestine.

The liver is a metabolically active organ responsible for many@

functions.
EX} DISORDERS OF GUT < )

1. Diarrhea: Q .
It is a condition in which the sufferer has watery, loose
bowel movements due to fast peristaltic movem condition may be
accompanied by painful abdominal cr , ,Jdausea, fever and

generalized weakness. It occurs when re \n ter is not absorbed in
blood from colon. The main cause of d% cludes lack of adequate
n

safe water, virus and bacteria. In Q rished individuals, diarrhoea

leads to severe dehydration and €an pe life threatening. To control
diarrhea consume adequate am water to replace loss, preferably
mixed with essential salts a amount of nutrients.

2. Constipation:

Constipation is g co n, where a person experiences hard faeces
that are difficult to eliminate. The main causes of constipation are
hardening of faeges dye to excessive absorption of water through colon,
insufficient in fdietary fibre, dehydration, use of medicine (e.g. those

containing calcium and aluminum) and tumors in rectum or anus.
The trea t of constipation are change in diet and exercise habits, use
of1 . paraffin) may be in some cases. To prevent Constipation is

Icer (peptic ulcer):

It is a sore in gut lining and can be different organs such as; ulcer of
stomach is called “gastric ulcer”, Ulcer of duodenum is called “duodenal
ulcer”, ulcer of oesophagus is called “esophageal ulcer” and breakdown of
tissues by acidic gastric juice. It can be due to the long term use of anti-
inflammatory medicine (e.g. aspirin), smoking, drinking coffee, colas and
eating spicy food. Few of the signs are as under; abdominal burning after
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meals, abdominal pain, rush of saliva after an episode of regurgitation,
nausea and loss of appetite and weight. Ulcer can be treated with
medicine, containing (alkaline composition) and avoiding spicy food.

« Process by which organism obtain and use the nutrients reqtired Tor
maintaining life is called nutrition.

« Autotrophic nutrition and heterotrophic nutrition ¢

« Autotrophic nutrition found in plants and som @ eria specially
photosynthesis.

« Heterotrophic nutrition found in animal an ich gets nutrients
from other sources.

« Heterotrophic which use plant as fobd called herbivorous and those
which consume animals. and thei ts called carnivorous. Both
are collectively called consumers.

« The basis of mode living an de of intake of food heterotrophes
may be parasitic, saprotrv d holozoic.

« Nutrition in unicell organisms, like amoeba involve igestion by cell
surface.

* Process involvi a’asorption, distribution and utilization of mineral
substances t called mineral nutrition.

trients are macronutrient i.e require in large quantity,
ti.e require in small quantity.

are substances containing chemical elements such as
man or mixture of nitrates that improve growth of plants.

« Naturally occurring materials which are not chemically modified called
inorganic fertilizer.

¢ Chemical substances which are more complex and takes time to be
broken down into useable form called organic fertilizer.
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+ Somany environmental hazard are also related to chemical fertilizers

« There are seven major classes of nutrients, Carbohydrates, protein
fats, minerals, fibers, vitamins and water.

- Balanced diet is related to age, six and activity of human. O

« Problems related to nutrition are grouped as malnutrition.C)

« Kwashiorkor is a severe difficulty in dietary protein. .

« Marasmus characterized by energy deficiency s ieral difficulty

diseases are Goiter, anemia
- Effects of malnutrition are starvation, K@eases constipation,

nutrients.

obesity
« Digestion is the break down of EG food into simple absorbable

Review Questions

1. Encircle the corre »
(i) Select the mism:loh

(a) Protein — A o acid (b) Carbohydrate — Glucose

(c) Fats tarcly (d) Nucleic acid — Nucleotide
(ii) Defici vitamin-k cause
(a) (b) Anemia
( (d) Beriberi
d of rapid growth and development called
Childhood (b) Adult hood
(c) Adolescence (d) Both “a” and “b”

(iv) Deficiency of dietary protein, causes an imbalance in the gastro-
intestinal system

(a) Marasmus (b) Edema

(c) Diarrhea (d) Kwashiorkor
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(v) An animal that migrates great distances would obtain the greatest
benefit from storing its energy as

(a) Fats (b) Carbohydrates

(a) Vitamin K — Production of white blood cells

(c) Protein (d) Minerals.
(vi) Which of the following vitamins is correctly associated with

(b) Vitamin C — Curing rickets o

(c) Vitamin E — Protection of skin from cancer

(d) Vitamin A — Incorporated into the visual pi ~@ pf the eye
(vii) Which of the following statements describes gepsir®

(a) It is manufactured by the pancreas. \
‘;2‘

b) It helps stabilize fat-water emulsion
(c) It splits maltose into monosacck(rid
(d) It begins the hydrolysis of p 1NgdA the stomach.

e
(viii) Which of the following is 1@5@116 salts?

(a) They are enzymes
(b) They are manufactu?h he pancreas
(c) They emulsify fatslin the duodenum

(d) They increasg the%gfficiency of pepsin action.

(ix) In human di i s’ystem trachea and oesophagus both connect
to the
(@) Lar tine (b) Stomach
(¢) (d) Rectum
(%) ources of calcium except
(a) Red meat (b) Green leafy vegetables
(c) Broccoli (d) Nuts
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2. Fill in the blanks:

(i) Sea food is an excellent source of protein because it's usually 1o
in

(ii) Iron deficiency is associated with decreased cognitive abiln

resistance to

(iii) Wave of rhythmic movements of muscle contractlon arig, refaxation
called

(iv) Liquid secreted by the pancreas, which c a Varlety of

(v) Living organisms which derive their fo g
organic materialscalled_

(vi) Nutrients that are needed in the highe centratlon called_ .

(vii) Fertilizers are substances co chemical elements such as
manure or mixtureof

(viii) High solubility of fer%s also degrades ecosystem

through .
(ix) Carbohydrates whi sted quickly are called

ad and decaying

(x) Eachgramfats e body with about

3. terms
(i) Malnutrition (iii) Goiter
(v) Constipation (vi) Obesity
(viii) Ingestion (ix) Chyme

inguish between the following in tabulated form.
(i) at-soluble vitamins and water soluble vitamins
(i) Marasmus and kwashiorkor

(iii) Chemical digestion and mechanical digestion

(iv) Autotrophic nutrition and heterotrophic nutrition

(v) Inorganic fertilizers and organic fertilizers
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5. Write short answers of following questions.
(i) Why fertilizers are necessary for plant?

(i) How stomach linings are protected from acidic environment?

(iii) Why nitrogen is essential for plants?

(iv) Why fats are called most efficient form of food? O

(v) Why grinding and lubrication are necessary for swallowing(. ’

6. Write detailed answers of the following question ¢

(i) Describe environmental hazards related to che rtilizers.

(i) Describe function of stomach and intestine @ ble diagram
of human digestive system. X

(v) Describe effects of malnutrition onthu

(iii) What are vitamins? Describe types of yitafai
(iv) Describe mineral deficiency diseas@a man.
n.
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Every organism requires number of substances for their survival and
maintenance of healthy life. These substances or their raw materials are
taken by organism from environment or may be from internal sources. If
the distance between source and required organ is small enough
organism does not require any transport system but if the distance is to
long then the organism require to develop a system called tran
system. The transport system requires atleast two component. ;

(i) Transport of raw material from environment to organ w hey
required for metabolism. .
(ii) Transport of metabolites from cell to organs where ire.

olecules from
ransported from
olecules. These

Plants are autotrophs which synthesize or
inorganic molecules. These inorganic molecu
environment into plants, converted in

biomolecules are also transported within th where they required.
Animals are heterotrophs which ge ic molecules as food, digest
them into digestive tract, diffuse int nd transport to organs where

required.
EB) TRANSPORT IN PL@'
Root as important organ er and Mineral transport:

Water and mineral al enter the plant through root, so it is
necessary to understa external and internal structure of root.
Externally, root has rog ip which is the growing part of root covered by
root cap. The remaghi part of root is highly branched and each branch is
heavily covere ot hairs. Each root hair is a fine tubular outgrowth of
an epiderm . It grows between soil particles which remains in close
contact e Soil solution surrounding them.

t ly, we can study the root by taking transverse section (T.S.) of
root. .S. of root shows that root is mainly consist of:

- Epidermis (Epiblema) the outer layer of cells, some of these cells
have root hair.

« The Cortex part of root between epidermis and endodermis,
consist of number of cellular layers.
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Cortex
== Root hair

= Phloem

Xylem

-Region of elongation

Region of cell division

Root cap ‘
Root structure x sverse section of root
Fig: 9.1 Root structure wi sverse section of root

9.1.1 Water and ions uptake:

The root absorb water and\fhi s from soil through root hairs.
There are two processes of tr

(a) Passive transport: The ake of water and mineral by osmosis and
diffusion without u ergy of ATP. It is due to concentration
gradient i.e. always\takes place from high to low quantity of
substances.

re. against the gradient and it requires energy of ATP.
ntis called active transport.
Substance ©

: o
@Carlrier molecule ) z @

Cell
embrane

Inside - St L e ey L

(a) Substance combine with  (b) Carrier transports substance across .~ TN

" carrier molecule - membrane using energy from ATP  (c) Substance released into cell
Fig: 9.2 Active transport
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1. Uptake of Water From Soil:

The root hair is long, thin and tubular structure. It increases the
surface area which increases the rate of absorption of water and mineral
The cell membrane prevents the cell sap (a mixture of sugar, salts ag
amino acids in solution form) from leaking out. The cell sap hag
tendency of water loss i.e water potential, than the solution of si
result in water movement from soil to root hair. This process
movement from a solution of high water potential to a solutio: of lowsWater

potential is called Osmosis. As a result of osmosis of watgr, tRe foot hair
become turgid and their cell-sap become dilute than the
so the water moves from root hair to their neighb 5. In this way,
water may pass from cell to cell and finally forced ipfo zylégl and ascend up
to the aerial part of plant. This upward moveme waftter with mineral is
called ascent of sap, other factor and forces are a vOlved in ascent of sap.

For absorption of water by root, itwiS€necessary that the solute
quantity in soil solution should be low 4nd s!) te quantity in sap should
be comparatively high, otherwise thesdirdet#On of water movement will be
reversed and plant may die due tg e%ion.

partially

jacent cells

level rises  fre=mmeremmmmmme-

o level falls
concentrated dite
solution preosih

F4 .
1 Since there is effectively a lower concentration of water in the cell sap
2 water diffuses into the vacuole
3 and makes it push out against the cell wall.

Fig: 9.3 Diagram showing process of Osmosis and Diffusion
2. Mineral transport:

Plant also require minerals i.e nitrates, sulphates, phosphates etc.
These minerals are also taken up by root hair in two ways:

(a) By diffusion, when the concentration of certain ions in soil is
higher than that in root hair cells i.e passive transport.
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(b) By active transport, plant requires some substance even they found
in soil in low quantity. The roots have to absorb these ions against a
concentration gradient by using energy of ATP, which is acti
transport.

EE) TRANSPIRATION Q
tity

Plants absorb water continuously from soil. Some ofgits
utilized in photosynthesis and other metabolic functions while the rest is
retained in cell to maintain turgidity of cell. Some water ergoved in the
form of vapours. This loss of internal water of plant in*he form of vapours
from aerial part of plant is called transpiratio iration mainly
takes place through special pores guarded by lized guard cells
called stomata (sing: stoma).

water vapour
in atmosphere

Water evaporates
from leaf surface

water vapour
released
* fromleaf
¥ 2 5
L £ P

.
- T
o ®
P
g
w

Water
moves

Fig: 9.4 Transpiration —showing loss of
water vapours from stomata

Evidences of transpiration:

+ Take a potted plant and wrap a polythelene bag around pot not around
the plant to make sure that water is not coming from soil of pot and
surface of pot.
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+ Place the pot on the glass plate and cover it with dry bell jar.

« Take another jar without plant for control setup.

+ Put these two jars side by side in an area where light fall on it for two
hours.

Observation:
You will observe water droplets at the bell jar which has plant while @

jarremains dry. (
9.2.1 Relation of transpiration with leaf surface:

Plants have three types of leaves on the basis of stomatal di ribution.

(i) Leaves that have stomata at lower epide alled bifacial
leaves e.g leaves of mango plant.

(i) Leaves that have stomata at both es’ (upper and lower
epidermis) called monofacial leaves aves of maze plant.
o .

(iii Leaves that have stomata at idermis only e.g leaves of
water lily.

Activity: To find that transpira mainly take place through
stomata perform simple expe?
ax

Requirement:

Few leaves, petroleum j , scale etc.
Procedure:
« Take three leaves of r mango tree where stomata are mainly

present at lower surface of leaves.
+ The leaves sho of equal size.
+ Treat leave lows:
Leaf 1- ¢ e upper epidermis surface with petroleum jelly

lower surface with same.

ver both surfaces with same.

+ Weigh¥each leaf before and after covering.

+ Hang these leaves near window in sunlight.

« After few hours note the conditions and weigh again.

+ Leaf which loss more weight transpire effeciently.

« It will be observed that the leaf 1 transpire more effeciently because
it has stomata at lower epidermis.
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The experiment shows that most of the water vapour is lost from the
surface where stomata are present.

Surface area of leaf is also an important factor for the rate
transpiration, because the larger size leaves have high number of sto
which increases the rate of transpiration. The desert plants requiz
their water so they have smaller size leaves or their leaves bege

by two kidney shaped guard cells, these cells ) chloroplast while
other epidermal cells do not. The guard cel the opening and
closing of stomata. The inner wall of gua s thick and inelastic
whereas the outer wall is thin, elastic and Xe ble. The changes in the
turgidity of guard cells controls the ig and closing of stomata.
Stomata open when the guard celfbec turgid and close when the
guard cells become flacid. The_turgidify of guard cell is regulated by
concentration of solutes present hich mainly depends upon the rate
of photosynthesis. Openin clgsing of stomata is one of the important
factor to control rate of trafigpiration. The stomata remain open during
the sunny day, as a res of transpiration increases. But at night

they are closed, hencdtrafispiration also stops.

Epidermal cell

Inner thick wall

Chloroplast

vacuole

Closed Stoma
Opened Stoma

L
Guard cells Guard cells

Fig: 9.5 Diagram showing opening and closing of stoma



9.2.3 Significance of transpiration:

Transpiration maintains low concentration of water and high
concentration of solutes in cell i.e. high solute potential. The high solut
potential of leaf cells attract more water and draw more water from xylem:
This continuous withdrawl of water from xylem develops deficit of w
xylem which develops a pull or tension called transpiration pd¥. :
result of this transpiration pull and water attraction for ot@ter

molecule i.e cohesion of water, water is pulled upward in the xyle ssels
through a continuous column called transpiration streaw@hhelps in

ascent of sap.
+ By active transpiration, transpiration pull is % which helps
in the ascent of sap.

+ Transpiration also increases the rate %
loss at one end increases demand on other,

+ Transpiration gets rid of the excess afnoupn®of water from plant.

+ Transpiration helps in mantaigi e temperature of plant for
its metabolism and survival a evaporation causes cooling.

* Opening and closing omata is also regulated by
transpiration, which w ctly influences upon the rate of

ption because the

photosynthesis and réspigétion.

Every year number ts die in hot summer day due to excessive
loss of water from a@rial parts which results in wilting and dehydration
and ultimately ma to death of plant in extreme conditions.

[

is'considered as necessary element for plant due to its
are discussed above but on the other hand, it is also

9.2.4 Factors affecting the rate of transpiration:

The rate of transpiration is also affected by some of the following
environmental factors.

(i) Temperature: Rate of evaporation of water from cell surface
increases with increase in temperature.
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(i) Humidity: Transpiration takes place only when concentration
of the vapours must be low outside than inside, so d
atmosphere is also the condition for transpiration.

The rate of transpiration decrease with the increase i
vapours in atmosphere i.e. humidity.

(iii) Wind: The increase in wind velocity increasesf{the Jrate of
transpiration. The wind decreases the water gapo around
plant and make the atmosphere dry. ¢

(iv) Atmospheric Pressure: Low atmosph eSsure increases
e density of air.

the rate of transpiration through reduc#io

EX) TRANSPORT OF WATER AND 1& STEM
Flowering plants have a system qf v

minerals and food. These vessels ar‘vglp transport or vascular tissues.

There are two types of transport tissdes i

wt in cell wall
Xylem (Wood): B 0

In flowering plants
is made up of fourftyp€ o
tissues but the maig=tissues
are the xylem ve§sels. A xylem
vessel is a , *hollow,
tubular st e from root to
leaf. It i de up of many
dead nged vertically.
Th 1Is¥ of these vessels
e strong by the
sition of chemical
substance called lignin.

One vessel member

Cytoplasm
absent

Tracheids

Fig: 9.6 Xylem conducts water
and dissolved minerals
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9.3.1 Water and mineral transportation:

Dead cells of xylem vessels arranged vertically have empty space
inside called lumen, without protoplasm and end walls. This tube reduces

strengthen the wall.
Phloem (Bast): o

Like xylem, phloem is also made up of four type of tisSyes But mainly
consist of sieve tubes and companion cells. conducts
manufactured food (sucrose) from part of plant where ynthesized in
high quantity to other parts of plant where it is req@ipéd.,

The sieve tubes or sieve tube elements em is made up of
columns of elongated and thin walled livi ells. The transverse walls

separating the cells have lots of minuteforesNI'he cross walls look like a
sieve and therefore called sieve plates.

X" e

L
i . Source cell
ol .

Sieve  Fipre
plate

Companion
cell

. B
o

bl‘[l E, Plasmodesmata
Sieve plate pore -1 ’

.
: —E- ~—+* Sink cell

Sieve plate

Sieve element

Companion cells  Sijeve tube elements

Fig: 9.7 (a) Phloem and its component Fig: 9.7 (b) Phloem “conduct of food”
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A mature sieve tube cell has only a thin layer of cytoplasm inside the
cell. This cytoplasm is connected to cells above and below through sieve
plates. Each sieve tube cell has lost its central vacuole, nucleus and mo
organelles. Each sieve tube cell has a companion cell beside it,
carries out the metabolic processes need to keep the sieve tube c .
Each companion cell is a narrow, thin walled cell w't@ny
mitochondria, cytoplasm and a nucleus. Companion d¢ells provide
nutrients and help the sieve tube cells to transport manufact ood.

Conduction of food by phloem: ¢

sugar from mesophyll cell to sieve tube cel tive transport. The
perforations of sieve plates allow rapi manufactured food
substance through the sieve tube.

9.3.2 Transport of organic materigs (fotd) in plants:

In higher plant, only the gre ecially leaves can manufacture
food and it must be supplied toi%&lon green parts like root, stem and
age.

flower for consumption andg

In contrast to sieve tube cell, the comps s have many
mitochondria to provide energy needed for thg?companion cells to load
t

Along with food, phlo so conducts other substances such as
vitamins, hormon tc. movement of prepared food from leaves to
different parts of pl through phloem elements (sieve-tubes) is called
translocation

The movement of organicCnaterials (food) take place through phloem.
ae

ished fact that translocation of solutes take place
but it is still debatable that how it occurs. Several

ng.

According to this hypothesis, solutes are translocated through the
sieve tubes which flow in bulk from the supply end i.e source (leaves) to
the consumption end i.e sink (root) under a turgor pressure gradient.

As a result of photosynthesis, the supply ends (leaves) have a large
amount of organic solutes, which causes tremendous increase in suction
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pressure of leaf cells (Mesophyll cells) and they draw water from the xylem
of the leaf. As a consequence their turgor pressure is increased. The turgor
pressure in the cells of stem and root is comparatively low and hence, the
soluble organic solutes begin to flow in mass from mesophyll throu
sieve-tubes down to the cells of stem and root under the gradient of t
pressure. These solutes are either consumed or stored in insolubl @
The excess water is released back into the xylem vessels.

EX) TRANSPORT IN ANIMALS .
cytoplasm of unicellular animals remains very to plasma
membrane which remains in contact with environ these animals
oxygen can diffuse through the body surface and rgach”easily to energy
producing organelles. Similarly, the waste u can rapidly move

from the body by simple diffusion.

On the other hand, in multi-ce r \grganisms like mammals
including man, many cells are situated away from environment. Only

simple diffusion is not enough to su , (oxygen) to these cells and to
get rid of wastes from there. It proper transport system to carry
substances from one part of t@ o another. The system involved in
the transport of various su within the body of an animal is called

Circulatory System. The ¢irc@latory system transports gases like O,, CO,
etc, nutrients, wastes, s and defense proteins.

There are two of Blood Circulatory Systems found in animals
(i) Open tory system
(ii)) Clos culatory system

(i) O irculatory system:

is type of Circulatory System blood flows through the spaces
among tissue so it directly comes in contact with tissues. It remains filled
in the open tissue spaces called Sinuses.
After exchange of materials with tissues, blood enters the pumping
organs or heart which pumps it into blood vessels.
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Superior
vena cava

Pulmonary
arteries

CO

Inferior /

vena cava

dr out blood into sinuses so it remains in

latory system found in arthropods and

These vessels agai
Circulation. This typ

molluscs.
(ii) Closed circylato¥y system:

sfem allows blood to flow inside the closed tubular
never comes out in direct contact with tissues.

This type

PORT IN MAN

an, closed type of circulatory system is found, which consists of
ing components.

(i)  Blood: A fluid with cells and other dissolved substances.
(ii) Heart: Apumping, pulsatile organ.
(iii) Blood vessels: Tubesi.e. Arteries, veins and capillaries.

This is much more efficient and rapid system of transport.
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9.5.1 Blood:

Blood is a special type of tissue, found in the form of fluid which
circulates in the body. It transports substances in the body of an
organism. It consists of two parts:

(i) Plasma (ii) Corpuscles O
(i) Plasma:

Plasma is the fluid part of blood and constitutes about 55% b me
of whole blood. It is pale yellowish liquid. About 90% of plasnTais gvater in
which complex mixture of various substances are dissoled.)JThere are
dissolved mineral salts like bicarbonates, sulpha Q orides and
phosphates of sodium (Na) and potassium (K). All#heSg afe found in the
form of ions. Salts of calcium are also present in for clotting of blood.

‘e. Serum albumin,
last two play important
ent in plasma, which are

Soluble proteins are also present in pl
Serum globulin, fibrinogen and prothrombi
part in clotting of blood. Antibodies are glso
involved in fighting diseases.

Plasma contains digested food %nces such as glucose, amino
Is

acids, fatty acids and vitamin contains excretory products such
as Urea, Uric acid and creatinine{ Carbondioxide (CO,) is also present as
bicarbonate ions. It also con ormones.
Blood
I
1
P Corpuscles Platelets

suspended cells

l |

Erythrocytes Leucocytes
RBC WBC
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Erythrocytes (R.B.Cs)

SHAPE Bi-concave; Circular like disc
SIZE 0.007-0.008 mm in diameter

Non-nucleated, contain red pigment h @n
COMPOSITION . N

protein containing iron.
QUANTITY 5,000,000/ cubic millimeter ¢
S0 01D Bone marrow
PRODUCTION @
LIFE 120 days on Average \
PLACE OF .
DESTRUCTION Spleen and l1ve0
FUNCTION Trans from lungs to body cell

Trans O, from body cell to lungs

BrEk down of Haemoglobin
Iron released (stored in liver)
Haem L 2 > |::
Bile pigments (excreted in GUT)
ocytes or W.B.Cs (Police of the Body) 7500/ cubic millimeter
v
v v
Granulocytes Agranulocytes
|
v \Z v
Basophils Neutrophils Eosinophils
\2 v
Monocytes

(Phagocytes) Lymphocytes
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Leucocytes or WBCs are
colourless, irregular in shape,
nucleated and lager sized cell

than R.B.Cs.
body by kill

enter the body. There are

several types

cells which perform different

They protect the
ing germs that

of White blood

Section thro
red cell

O

eria

functions. B

Ph 5 Lympho b e
299 (1) Two type (c) White cell
of white ce ngulfing bacteria
Fig: 9 ells
Types of P Avera i
Description
ypes « p n .. Function
(A) Granulocytes

Neutrophils

About twice the

of RBCs, nucleu 2]? gf
2 to 5 lobed S

Destroys small particles
by Phagocytosis

Inactivates inflammation

Eosinophils | Nucleus Vg(g cc):f producing substances,
-B-%8 | attack parasite
Less than| Release heparin to prevent
Basophils s bilobed 1% of |blood clots and histamine

W.B.Cs

which causes inflammation

tes

3 to 4 times larger than

3% of

Macrophages, destroys

Lymphocytes

RBCs, nucleus nearly
occupies cell

Monocytes | RBCs, nuclear shape W.B.C large particles by
from round to lobed -B-~8 | pbhagocytosis
Slightly larger than 0% o B FeSTanse 5y

W.B.Cs

producing antibodies
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(ii) Platelets:

Platelets are the fragments of cells which are formed from lar
precursor cells in the bone marrow. On injury, exposure to thg,ai
stimulate the platelets at cut end to produce an enzyme in blogd
enzyme causes the soluble plasma protein fibrinogen to form .b e
fiber of another protein fibrin which forms a network of s%ageind
wound. It protects blood to flow, that is called clot, Wl‘?@revents

bleeding and stops the entry of pathogen.

Blood disorders: ¢

(a) Leukemia:
It is a type of cancer that affects the@ one marrow and
afices,

lymphatic system. In this type of blood\ number of W.B.Cs

increases and R.B.Cs decreases.

Symptoms:

® Fever or chill O Persistent fatigue, weakness
e Frequent or severe infectionv e Loss of weight without try

e Swollen lymph node e Enlarge liver or spleen

e Easy bleeding or b i e Recurrent nose bleeding

e Ting red spots on|ski e Sweating at night
e Bone pain or terMderness

Causes: .

Leuke hought to occur when some blood cells acquire
mutationgutheir DNA. Some abnormalities cause the cell to grow and
divid rapidly and continue living when normal cells would die. With

S of time, these abnormal cells in the bone marrow, leading to fewer
healthy white blood cells, red blood cells and platelets.
e Geneticdisorder
e Exposure to certain chemicals
® Smoking
* Family history
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(b) Thalassemia:

It is the name of a group of inherited conditions that affect the blood
haemoglobin. Persons having thalassemia do not produce or produc

oxygen around the body. Person having problems of thalassemia h

following symptoms. <
Symptoms:

little amount of haemoglobin, which is used by red blood cells to
,J

e A pale and restless appearance * Poor appetite ¢
e Slowed growth and delayed puberty e Da i
®* An enlarged spleen, liver or heart ° u
Thalassemia major: @
It occurs when a child inherits two mut &enes, one from each
parent. Children born with this disorder y develop the symptoms of

severe anemia within the first year of lif€. They*lack the ability to produce
normal, haemoglobin and feel chronigfa g
Thalassemia minor have occugre en a child inherit it from one of
ig'an

T
the parent. Persons have mild & «@ ’ d slight lowering of haemoglobin
level in the blood. It resem with mild iron deficiency anemia. People

with this disorder do not hav symptoms.
9.5.2 Heart:
Heart is the maj org of Circulatory system. It is a muscular pump

which keeps the b irculating through out the body. It is located in the
thorax slightly left side. It is enclosed in a fibrous bag like protective
cover calle icardium. It is conical in shape externally. The space
between icardium and heart is pericardial cavity which is filled with a
fluid ¢ pericardial fluid. This fluid reduces friction and Pericardium
prot he heart, prevent it from over extension.

Internally, it consists of four chambers, the upper two are thin walled
called atria (sing: artrium) the lower two are thick walled called ventricles.
Atria are completely separated from each other by a septum called inter-
atrial septum. Similarly, the two ventricles are also separated from each
other by a muscular partition called inter-ventricle septum. Each atrium
is connected with its ventricle by an auriculo-ventricular aperture. The
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right atrium and right ventricle are connected by Tricuspid Valve.
Similarly, left atrium and left ventricle are connected by bicuspid valve.
These valves prevent the backward flow of blood from the ventricles to t
atria. Two main blood vessels are arising from ventricles to carry

from heart to all parts of the body.

to the lungs for oxygenation while the blood from the leff ventricle is
pumped through a systemic aorta to all the parts th dy. The
pulmonary arch and systemic aorta, both are guardedNbyesemi-lunar
valves to prevent backward flow of blood.

There is a difference in thickness of muscle e left ventricle as
compared to right ventricle.

The left ventricle is much thicker and x i space. This is related

to their functions. The right ventricle o blood to the lungs while
the left ventricle pumps blood to all OQ rts of the body. The resistance
ry

The blood from the right ventricle is pumped through put? ch

to blood flow through the body capilla etworks is for higher than that

through the lung capillaries se igh pressure is developed in the

Superior
vena cava

Pul
§ t

Pulmonary

valve

Tricuspid
valve

Pulmonary
vein

Left
artrium

Mitral
valve

Aortic
valve

Inferior

vena cava -

Right ventricle Left ventricle

Fig 9.10: of Heart (internal and external L.S. of heart).
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The function of atria is to stretch to receive blood as it returns to the
heart and then contract with enough force to push the blood through the
atrioventricular valves into the ventricles. This requires a lower pressure
than that developed in the ventricles, so the walls of the atria are muc
thinner and more elastic than those of the ventricles. @

The circulation of blood in our body is called double circui
because it circulates blood in two separate circuits and entef twide in
heart during complete circulation. These two circuits are:

1. Pulmonary Circuit; from heart to lungs and back fromdung oheart.

2. Systemic Circuit; from heart to different organs a rgans back

to heart.
1. Pulmonary circuit:
\s th

It transports blood from right ventricle to rough pulmonary
arteries and flow back to heart in left atrium %hfough pulmonary veins.

The deoxygenated blood from all over the Body except lungs received
in right atrium and then collected ingQ ri entricle, upon contraction of
ventricle this deoxygenated blooo?% into pulmonary arch which
supply this blood to the lungs reblood gives up its CO, and receives
O, from air at capillary leyel. e deoxygenated blood now becomes
oxygenated which flow bac left atrium through pulmonary veins.
This oxygenated bloo ow \circulates through the body by Systemic
Circulation.

2. Systemic cir .

Circulatio enated blood from left ventricle through systemic
aorta to all oggats of body and back to heart by superior and inferior vena
cava as ted blood is called systemic circulation or circuit. Upon

left ventricle forces oxygenated blood into systemic aorta,
rtery of our body. Initially, the aorta gives off three branches
which “stipply blood to head, arms and shoulders. This aorta then
descends down and gives off many branches which supply blood to their
respective organs e.g. a branch which supplies blood to liver called
Hepatic artery, another branch called renal artery supplies blood to the
kidney and coronary artery to heart etc.
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Heart beat:

The pumping of blood by the rhythmic pulsation of heart throughout
the body is called heartbeat. It is a two phase pumping action of blood th
takes less than a second. When blood is collected in the left and right &
the heart receives an electrical signal that causes the atria to .
This contraction pushes blood into the right and left Ventric: gh
tricuspid and bicuspid valves respectively.

The second phase of pumping blood begins when the v cles are
full of blood. The electrical signals travel along a pathwaofecells to the
ventricles, this causes ventricles to contract. The tion of heart
muscle and allowing the chambers to fill witd, this phase of
heartbeat is called diastole. The contracti ofgheart muscle and
pumping the blood from the chambers into tl\ teyfes named as systole.

Heart rate:

The number of heartbeats in imygte i.e. the heart rate can be
measured by the beating of heart. @rage, a healthy heart beats 72
times in a minute. The normal heart rate is 60 — 100 beats in a
minute. It is necessary to ke %t rate within the normal range. The
slow or fast heart rate ma% severe heart diseases. The heart rate
may vary from person t . The decreasing heart rate is a result of
slow heartbeat, whi s to a condition called bradycardia. In this
condition, the hea too slow (or below 60 beats per minute) due to
very slow heart is slow heart rate reduces amount of blood and

oxygen to vita n$ of body, and causes shortness of breath, dropping
treme fatigue etc.

er hand, when a heart beats very fast (more than 100 beats

, this condition is called tachycardia. Due to this rapid heart
function of heart becomes very hard. It means that the heart does
enough time to fill with blood and enough blood is pumped
forward. The tachycardia is caused by the fever, dehydration, excessive
caffeine or a reaction to medication. Chest pain, dizziness and fainting are
the symptoms of tachycardia.

Causes of tachycardia can be:
® Sudden cardiac arrest ® Heartfailure

e Weaken heart muscle e Lungdiseases
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Pulse rate:

Contrary to the heart rate, the pulse rate is exactly equal to the
heartbeat. If the heartbeat is faster so as the pulse rate and if the
heartbeat is slower, the pulse rate will be slower too. Taking a pulse
therefore a direct measure of heart rate.

9.5.3 Blood vessels:

The way large buildings have the corridors, similarly blood V%run
through all of the tissues of body, while some blood vessels :e as Wide as

your thumb, most of them are much finer than a huma There are
three types of blood vessels, which are;

(i) Arteries, (ii) Veins and (iii) Cap @
(i) Arteries:

Blood vessels carry oxygenated blood ( lmonary artery) away
from the heart. Right ventricle of heart blood into the pulmonary
artery that goes to the lungs. Left ventrigle of heart pumps blood into the
aorta (largest artery in body). Every eives blood from arteries that
branch off the aorta. The first called the coronary artery, carry

blood to the walls of heart itsel branches carry blood to the brain,
intestine and other organs.

Arteries wall consistjof thiree layers, the inner most layer, which is
made up of epithelial ti *The middle layer consists mostly of smooth
muscle and elastic fiRers. The outer wall is made up of flexible connective
tissue. Because ered structure arteries have both strength and
flexibility.

essels carry deoxygenated blood (except pulmonary vein) from
rds the heart. The walls of veins, like those of arteries have three
layers, with muscle in the middle layer. However, the walls of vein are
generally thinner than those of arteries. They have large lumen.

Blood pressure in the veins is much lower than the blood pressure in
the arteries. Semilunar valves in the veins prevent backflow of blood. Flow
of blood along the veins is assisted by the action of skeletal muscles on the
veins.
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(iii) Capillaries:

Microscopic blood vessels are found in the cells of tissues. They haye
walls made up of single layer of flattened cells called endotheli
Capillary walls are partially permeable that enable substances_di
readily through it. They are originated from arterioles and §
repeatedly to provide large surface area for the exchange o

between the blood and the tissue cells.

Tunica intima

Tunica media

Tunica adventitia

Precapillary
Is sphincter

Capillary

Fig 9.11 Network of blood vessels

Main ar{erNs he body:

onary artery which originates from the right ventricle
eoxygenated blood towards the lungs and aorta which originates
left ventricle carries oxygenated blood towards the body. Aorta
terminates into arteries of the head, neck and arms. Aortic arch curls
backward to the left side of the heart and continues downwards as the
dorsal aorta, which distributes blood to regions of the body below the
heart.

For example, it supplies blood (oxygenated) through hepatic artery to
the liver, renal artery to kidney and femoral artery to lower limb.
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Lungs

Pulmonary vein :
Aorta < ’

£ Pulmonary
artery

Pulmonary
circulation

> Vena cava

Upper body

Hepatic vein ==

Systemic
circulation
A

B Vessels transporting

Renal vein oxygenated blood

~= Renal artery B Vessels transporting

deoxygenated blood

= Kid

neys B Vessels involved in
gas exchange

Lower body

Main veins of th
Blood retu the heart by the main veins as follows:

Pulmona ring oxygenated blood from the lungs to the left atrium
of the heartNmdferior vena cava runs upwards parallel to the dorsal aorta
and b deoxygenated blood from the lower body. Among these are
rena bringing blood from kidneys, hepatic vein bringing blood from
the liver and femoral veins bring blood from lower limb to the right atrium.
Superior vena cava brings deoxygenated blood from the head, neck and
arms toright atrium.

Ibn-al-nafees was the first Arab Physician to explain pulmonary
circulation. He believed that all the blood that reached the left ventricle
passed through the lungs.
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William Harvey was an English Physician to explain systemic
circulation in detail. He believed that blood being pumped to the brain and
body by the heart.

9.5.4 Cardiovascular disorders (CVD):
Cardiovascular disorders related to cardiovascular system art

and blood vessels. C
In recent days CVD becomes leading cause of death arou e world
soitis essential to understand them. TS

Atherosclerosis (ATH): Most common among cageie lar disease is
atherosclerosis (ATH). ATH is a disorder in whic @ s (i.e. low density
lipoprotein or LDL and cholesterol) get deposi in Bl6od vessels internal
layer.

coronary artery

Atherosclerosis

|

Atherosclerosis
with blood clot

|

Fig 9.13 Cardiovascular disorders

cCumulation of fats leads to gradual narrowing of lumen of blood
vessel. Narrow lumen leads to gradual compromise of blood supply to
target organs, and leads to myocardial infarction and stroke.

Arteriosclerosis: It is a process in which arteries loss their elasticity due
to some pathological process (e.g. ATH) or simply by aging. Loss of
elasticity leads to high blood pressure which may eventually be able to
lead to vascular hemorrhage.



Causes of myocardial infarction:

Causes of myocardial infarction can be divided in to non-modifiable
factors (which we cannot change) and modifiable factors (which we can
change).

Non-modifiable factors Modifiable factors O
Sex (More in males) Stationary life (no exekgise)
Age ( More in old age) Smoking Q
Race (More in blacks) Stress @
Family history lcohol consumption
fat diet

Vascular surgery:

Vascular surgery is p%nt field of surgery in which vessels i.e.
arteries, veins and lym%'g essels are managed by vascular surgeons.
Field gained very preming&nce when surgery involves bypass surgeries of
heart, angioplast fi%tula formation in cases of renal failure.

Leading caus ath in Pakistan:

In2018 vascular disorders (ischemic heart diseases) and stroke
(paralysisywhigh is due to damage of brain tissue) becomes major cause of
deaths e world. Stationary life style, poor socioeconomic status,
unavailapility of state of the art facilities of health, unavailability of
doctors in rural areas, lack of health and dietary awareness, etc. all
contributed to increase incidence of cardiovascular disorders in our
country.
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e Substances required to transfer from one place to another place in a
organism requires a system called transport system.
« Autotrophs like plant requires inorganic molecules to s@i e
om

organic molecules. The inorganic molecules transp6éft
environment into them.

* T.S of root shows the internal organization of tissues fgom epidermis-
cortex-endodermis.

* Root absorb H,O and minerals by two processesQ
(i) Passive transport (ii) Active tranggfo

¢ Theupward movement of H,O and mine \ d ascent of sap.
« Itisthe solute in soil should be low fon@ orption.
« Loss of internal water of plant in @ of vapours from aerial part of

plant called transpiration.

o Surface area of leaf is i (% for rate of transpiration due to
presence of stomata.

« Stomata are the pore roynded by two ground cells.

« Temperature, hunfidit
responsible for t

wind, atmospheric pressure are the factors
ftranspiration.

* Flowering plajt has system of vessels for the transport of water
minerals an thesized food i.e xylem and phloem.

€ of four types of cells in flowering plants conducts H,O

ast) is also made up of four different types of cells conduct
sized food.

« Unicellular organisms do not require transport system because they
remain in contact with environment.

e Multicellular large animals require transport system in the form of
circulatory system. Theses are two types; (i) Open circulatory system
and (ii) Close circulatory system.
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+ System where blood flows through spaces among tissues and remain in
contact with tissues called open circulatory system.

+ System where blood flows in vessels and never come in contact with
tissues called close circulatory system.

» Blood is fluid tissue that circulates in body to transport substanceO
* Blood has two main parts; (a) Plasma and (b) Corpuscles. (
e

e Corpuscles are R.B.Cs. and W.B.Cs. where as fragments of ¢ lled
platelates. .

+ Leukemia, thalassemia are the blood disorders.

» Heart is major circulatory and muscular pump. @n it consists of
four chambers.

« The circulation of blood in the body of man cuit. There are two

circuits in man.
(i) Pulmonary circuit; Heart to lungs@nd liihgs to heart.

(ii) Systemic circuit; Heart to all ns and all body organs to

heart.
* Pumping of blood by rhythm%ation of heart through out the body
is called heart beat.

+ Phase of heart beat where\cardic muscle contract called systolic and
where it release diast

» Arteries, veins apillaries are blood vessels required for transport of
blood.

e Atherosc is, myocardial infection are the vascular disorder.
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Review Questions

1. Encircle the correct answer:

(i) The movement of organic materials (food) take place throug
(a) Xylem (b) Vessels

(c) Tracheid (d) Phloem < ’

(ii) What regulates the flow of water through the xylem o
(a) Passive transport by the endodermis

(b) The number of companion cells in th

(c) The evaporation of water from the leay€s

(d) Active transport by sieve-tube me x

(iii) Phloem transport of sucrose can b ibed as going from
“source to sink” which of the fo ing, would not normally function
as a sink?

(a) Mature leaf W) Storage organ
(c) Growing root Q (d) Both 'b' and 'c'
(iv) Human plasma pro s ¥gclude which of the following?
()  Fibrinogen % Haemoglobin (ITII) Albumin
(a) T only only (c)Iand II (d) I and III
(v) Which of age involved in the clotting of blood?

(a) Pla (b) Haemoglobin

(c) AS (d) Globulin
(vi) I an heart blood returning from lungs first drains into the
eft atrium (b) Left ventricle
) Right atrium (d) Right ventricle

(vii) Root hairs are most important to a plant because they
(a) Store starch (b) Contain xylem tissues
(c) Provide a habitat for nitrogen fixing bacteria

(d) Increase the surface area for absorption.
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(viii)

(ix)

(®)

(i)

(vii)

(viii)

A type of circulatory system blood flow through the spaces among
tissues called.

(D Open type circulatory system

(I) Close type circulatory system
(Il) Pulmonary circulatory system O
(@) T only (b) II only
()l and II (d) I and IIT
*

Part of root between epidermis and endodermis cadled

(a) Xylem (b) Root hair
(c) Phloem (d) Cortex %
f

Movement of water molecules from the aﬁ gher water

potential to the area of lower water potehtial, called
(a) Diffusion (b)@ sis

(c) Active transport (dA\Water potential

Fill in the blanks:

Loss of internal water o@ﬁn the form of vapours from aerial
parts of plants is call?;.

In flowering plan% ismade up of types of tissues.

Root hair is 18ng, thin and tubular structure, it increases surface
area which ades the

osing of stomata is also regulated by

ncer that affects the blood, bone marrow and lymphatic
lled

the body is called

Relaxation of heart muscles and allowing the chambers to fill with
blood called

Dead cells of xylem vessels arranged vertically have empty space
inside called
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(ix) Colourless, irregular in shape, nucleated and larger sized cell than
R.B.Cs called

(x) Inherited condition that affects the blood haeomogl

called . O
3. Define the following terms
(i) Blood (ii) Water potential (iii) Diffiigio
(iv) Stomata (v) Bifacial leaves (vi) idity
(vii) Sieve plates  (viii) Sink i nulocytes
(x) Heart beat
4. Distinguish between the following i é@ed form
(i) Pulmonary circuit and systematic ci "\
(ii) Open type circulatory system a se e circulatory system
(iii) Xylem and Phloem (iv) Arteri€s a eins
(v W.B.Cs and R.B.Cs Y
5. Write short answers ing questions
(i) Why capillaries are up of single layer of endothelium?
(ii) Why transpira isstlecessary for plants?
(iii) How wate through xylem?

ntain semilunar valves in it?

osclerosis cause myocardial infraction and stroke?

detailed answers of the following questions
escribe structure of human heart with suitable diagram.

(i) What is blood? Explain composition of blood and function of
corpuscles.

(iii) What is transpiration? Explain mechanism of transpiration and
factors affecting transpiration.
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