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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.

Tgkeep the students. abreast with the recent knowledge, it is a must that the
C la, at all the levels, be updated regularly by introducing the rapid/and
i ional development taking place in all the branches of Biology.

accordan the revised curriculum prepared by Ministry'ofEducation, Govt
ad reviewed by independent team of.Bureau of Curriculum,
ing in view of the importance®©f Biology, the topics have

been revised and@€-written according to the need of thetime,

Since long Bioto teaching only in IX class, the text book was consits of
19 chapters which was finable to complete in wotking hours. it has been decided
now the Biology syllab e divided into pestions, one should teach in 9th
class and other will teach 1 s. So this book is consist of 9 chapters which
have been thoroughly revi re-writtensto meet the requirement of the
curriculum. Special emphasis has alsg,been paid to the applied aspect including
the biological problems of dailydi ttention has also been focused on the
causes and preventive measures of mon disorders of the human body.

Being agriculture country, the agriculflire agpects and problems of country are

also discussed.
Among the new editions are the irftro t paragraphs, information
boxes, summaries and a variety of extensive % hich I think will not only

develop the interest but alsoadd a lot to the utili

The Sind Textbook Boeard has taken great pain
publishing thissbook inspite to its limitations. A tex
word and there is always room for improvement. While
their level best to. make the most suitable presentation, bo rms of concept
and treatment;there may still have some deficiencies and“®fissigns. Learned
teachershandsworthy students are, therefore, requested to bé d énough to
pointiout the short comings of the text or diagrams and to comfnunicate their
Suggestions and objections for the improvement of the next edition o

rred expenditure in
s indeed not the last

In the end, I am thankful to Association For Academic Quality (
learned authors, editors and specialist of Board for their relentless ce
rendered for the cause of education.

Chairman
Sindh Textbook Board, Jamshoro
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[/§» INTRODUCTION:

All living organisms must need to exchange oxygen and carbon
dioxide gases with their environment to carry out their vital functions

as respiration. In addition to respiration, photoautotro;%ke
n 1

o carry out gaseous exchange for the process of photosy i

is.
anisms exchange gases with water while terrestri th

rocesses of

S EXCHANGE IN PLANTS Q?

As st bove, plants exchange gase
photosynthesis respiration.

carbon dioxide is give een parts of the plants

During day
carry out the process @ o prepare complex food
]

During the of photosynthesis, garbon'dioxide is taken in
while oxygen is given Wreas in respi%x_ygen is taken in and

molecules (organic molecule g simple molecules such as
carbon dioxide gas and water. 9%
taken in while oxygen gas relea
on the other hand, takes place in

process, carbon dioxide gas is

lIs. It is the process in which
food is oxidized to release energy.In aer piration, it involves taking
in of oxygen and giv o@c rbon dioxide¢" rocess of exchange of
gases in plants & mainly thro Thute openings called
stomata present in leaves. The roots and st change gases for
respiration.




Stomata: (Singular Stoma means mouth)

These are microscopic openings present in the epidermis of leaves.
Through these openings, plants exchange gases with their environment.
a is a slit like opening formed by two special cells called guard

are chlorophyll containing cells with thicker inner ﬁ
stic outer cell walls. The opening and closing of s ats

rgidity of the guard cells. During daytime, as &t of
gg}hetic
ta are

hotosynthesis, the accumulation of phot
ng out of

ongoing pr
solutes cause
opened and the
oxygen begins until

e in turgidity of the guard cells. Th

Upper
epidermis

Palisade
chlorophyll

Spongy
mesophyll

- Photosynthetic

Lower -
' products

epidermis

O, water vapour

eus

Vac
Guard

Cell wall

Stoma

Fig. 1.1 Gaseous Exchange
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PRACTICAL ACTIVITY
The effect of light on the net gaseous exchange from leaf by

using Hydrogen bicarbonate as indicator.

ydrogen bicarbonate is an indicator for carbon dioxide. It our
s follows according to the level of carbon dioxide:

Requirements:
Four test tubes, test%stan ) inum foils or black paper,

tissue paper, fresh er@ , four cork thread, glass marking

pencil K

Steps:

@ubes as1,2,3and4.

i test tube quarter full with Hyd bicarbonate

.

ttach each leaf with separate thread and hang oneSinto test

Plug all the tubes with corks and seal them with wax.

Wrap tube 2 with aluminum foil or black paper from all side
that light cannot penetrate into this test tube. Similarly wrap
test tube 3 with tissue paper.

Place all tubes on stand and put the stand in well lighted place.




Note and record your observations given below in the table by
tick marking the right in the following table:

Cr1t1cal T ‘

. ( \
Q 1.1 \C y change of coloration of Hydrogen bicarbonate indicator2
ount for these changes?

|EE SEOUS EXCHANGE IN ANIMALS

Like plants, animals do exchange gases with their environment for
the respiration process. In order to obtain energy from food, they take in
oxygen and give out carbon dioxide. So the process of gaseous exchange is
ultimately linked with the respiration.

S




The respiratory medium for aquatic animals is water whereas for
terrestrial animals is air. The amount of molecular oxygen present in air is
about 21% while in water it is about 5%. In order to exchange gases,

als have a respiratory surface. In unicellular organisms like
In
1d

Profozga, the plasma membrane serves as the respiratory sur
llular animals, their body surface or some internal sur

spiratory surface:
t, 3) Permeable, 4) large in relati t@ro ume of the

cells of the body. For ace area of the respiratory
surface in human is about 20 4
/
Respiratory Surfaces
Large surface area:

% An increase surfac
gaseous exchange

faster rate of. di ion to = ¢
supply oxy& move ‘W
i

carbon di It is also
necessary to compensate for
the s urface area to
volu tion of the animal
bod

Fig. 1.2 Respiratory Surfaces

GASEOUS EXCHANGE IN HUMAN

|

In human, the process of respiration involves breathing, gaseo
exchange and cellular respiration. Like other terrestrial vertebrates, our
respiratory surface is located inside the body in the form of alveoli
contained in paired organs, lungs.

6



1.4.1 Human Respiratory System:

Our respiratory system consists of paired lungs located inside the
thoracic (chest) cavity and Air passage ways.

LUNGS;

lung is soft, spongy and pinkish in appearance. It is wrap @
in two ral membranes. The space between pleural memb s
filled with i that acts like a lubricant. This makes the (b i
movements easSi ungs are enclosed in a bony cage mad
sternum in fron pairs of ribs from front to ba
column is present. RS are attached with intercos scles. In the
lower part of thorax, lie sheet of muscles called ragm which

separates it from abdodiigal cavity. Each lunwe up of millions of

alveoli. ’ .
Palate s ’

Oral cavity
Pharynx

Nose

Nostril . .
Epiglottis

Tongue Larynx

Right lung

Fig. 1.3 Human respiratory system

Each alveolus is the respiratory surface. It's a pouch like
microscopic structure made up of only one layer of cells. It is enclosed by a
dense capillary network. In each alveolus, exchange of gases takes place
between air and blood. The Air passage ways consists of Nostrils, Trachea,

7



Bronchi and Bronchioles. Air from outside enters into the nasal sacs
through external nostrils. This entire passage through which air passes is
lined by mucous secreting ciliated cells. The internal surface has rich
blood capillaries which turn the incoming air slightly hot. The hairs in
na acs as well as ciliated epithelial lining and mucous keep_t i

cl
app he respiratory surface. E

The int opening of nasal sacs opens into.a @be, Trachea.
In its beginninhg e is a box like larynx or so 0% containing vocal
cords to produce sound. The opening of larynx is knewn as glottis which
has a lid like cove#] epiglottis. During swallowing food or drink, the

| epiglottis closes the glotti prevent any %nter into the trachea.
Trachea has C-shaped ﬁinous which prevent it from

Trache&®

collapsing.

Bronchi:

Trachea in the center of &
or Bronchi. Each bronch# haped cartilaginous rings.
i

Bronchus of each side en into the re iye lung. As soon as it enters
into the lung, it breaks upintdé many small % r Bronchioles.

Bronchiole:
Each l%iole is very thin tube that openr acs or alveoli.

1.4.2 Proce Breathing:

Sinc respiratory surfaces are )
locate@ inside the body in the lungs. LUNG CAPAQ"@kG a
a

to perform exchange of gases, balloon, lungs ¢

n : :
i . th
\must first be brought into the Wit a maximuim

e'filled
f
1 from the atmosphere. It is achieved S liters of air. Surpri
we use normally about

liter of the air coming int
the lungs.

through the process of breathing or
Ventilation. The process of breathing
consists of two phases, viz., Inspiration
and expiration.




Inspiration:

It is the process through
which atmospheric air is directed
throughythe air passage ways up to
igin the lungs. It involves
intercostals muscles
As a result, the
x (chest) is
decreasing the

volume
increased th

pressure of air s. So the
external air rushes ##€ide from high
pressure to low pressure ungs

get expanded in this way.
Expiration:

It is just reverse of insp1
out from the lungs. Both, interco

relaxed. This moves the ribs insi
the activities depress the chest i . Bhe
se

1
(chest) is decreased causing a
This forces the air present i@ to outside

Breathing i

contracts

Diaphragm

Fig. 1.5 Expiration

Terminal
bronchioles

Respiratory
bronchioles

mepiration

Alveolar
sacs

t1 Du ;s process the air moves

s and diaphragm are
ragm becomes flat. Both
v@lume of thoracic cavity
the pressure on lungs.

gh the body.
itRing out

Chest
contracts

relaxes

9



|5 GASEOUS EXCHANGE IN ALVEOLI:

The gaseous exchange takes place at the level of alveoli. Oxygen
brought in by air is taken up by the hemoglobin of RBCs of blood and vice
versg the carbon dioxide brought by the blood is given out to ‘the air
prgSemp in alveoli. This gaseous exchange involves d1ffu31or@
beConlesHossible at this level because both alveolus and blood

are only gnegell layered in thickness.

10.5.1 Copip@yition of Inspired and Expired Air:

\

Table 10.1 Com Bo‘ltl nspi

and Expired air

Blowing
exhaled air

Cork

Glasstube

Lime water

(A) (B)

Air being into lime water Air being passed into lime water
with a syringe

Fig. 1.6 Demonstration of release carbon dioxide during expiration




Carbon dioxide if passed through limewater turns it milky. This is
evident through experiment (A) when one exhales air through the lime-
water containing apparatus, the lime water turns milky. In (B) if
atmospheric air is passed through the lime-water, the later remains

10.5 Breathing at Rest and During Exercise: &

is largely an involuntary process. It is re by
hypothala r brain. The rate of breathing changes a cally
according to tHe cllapges in internal or external conditions instance,
if a person is doi ise, its rate of breathing wo case because

of increased consufiptiony of oxygen by his muscl s gradually
increase in concentrdti arbon dioxide in his blood will cause an
increase his breathing rat & exercise conéln%:rsists, the muscle

f
cells will start breaking d lucose with gen. It is termed as
“anaerobic respiration”. As @ of thi c acid is formed in the
L1

muscles rather than carbon dioxi s S pain and cramp in normal
muscles. The breaking down of lactity : # quires additional amount of
oxygen which is termed as “oxyge& g extra amount of oxygen is
obtained through deep breathes.

Artificial Ventilator:

A machine that ks lungs when ax atural breathing
becomes difficult. Through, this machine, the oxyigenh, righ air is directly
supplied to the trachea through a tube inserted the pto the wind

1
pipe. O
:‘\J— P
V' Nurse pefjodic
checks the p#ti e

En

goe h" patient’s \

mouth a into the —Air flowing to the patie
windpi / through a humidifier, which

warms and moistens the air.

Nasogastric tube goes
through patient’s nose
and into the stomach.

Exhaled air flowing away
from the patient

Fig. 1.7 Artificial ventilator
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|5 RESPIRATORY DISORDERS:

Bronchitis:

The inflammation of the air passage ways is termed as Bronchitis.

Iti
Co,

Em :
@e to long
term expo s characterized by

Pneumonia:

It is an infecti ed by special bacteria,
viruses or fungi. In pneurgoz he alve]@e infected so they may be
filled with fluid or pus. The bpr¥€ath ecomes difficult. The patient
suffers from fever, cough, chill apd€Westpain.

Asthma:

It is an inflammat i0 f air-ways of lungs. It is
characterized by shortn fbreath, cHes

, fever, wheezing sound
during expiration C Asthma is a X n allergic response to
pollens, dust, smoékejfur, feathers and nu ther substances. It
may obstruct the air-ways making it difficult to Dgee ‘ its patient.

. 7 million cople die prematurely

Q eér 1s usua 1 ly 8 cvery year from air pollution - both

smoking. Due to ol houschold and outdoor.
pollution, abnormal cells
lungs which may spread to
tissues. The major signs and
s toms are cough with blood,

heart
shortness of breath, repeated lung mmmw

ssssss p

infections, weight loss, bone ache, m7% -
. from_l\mgcanoer -
hoarseness, weakness, fatigue, etc. 2

CLEAN AIR FORHEALTH  # AirPollution () ik e

Qrganitaniss
Fig. 1.8
Deaths linked to air pollution
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spiration and photosynthesis require exchange of gases.

irgtion takes place in all living organisms.

Duri tion, oxygen is used and carbon dioxide i out
while in*phofogynthesis, carbon dioxide is used 0 @ 1s given
out.

In terrestrial plgnt ost of the exchange of gas curs through

The animals use eit
for the exchange of gased.

Respiratory surface must , permeable and large in

relation to the volume of org

The respiratory surface of man eoli'pyesent in lungs.
Both lungs have millio oli.
Air passage ways lead mospheric ai % oli.

Air pollution catisesmumber of respiratory emns.

Clean air i%sential r better respiratory hea O
\ Q

0\




EXERCISE

A. » MULTIPLE CHOICE QUESTIONS

hoose the correct answer:

i) iological functions which perform gaseous exchang@

a) osynthesis (b) Respiration

( &b (d) Growth ®
ii) Plants hange of gases through: O

(a) Roo (b) Stomat

(c) Stem (d) All of thes
iii) Each stoma s fo

(a) one guard cel (b) t ds cells

(c) three guard ce @ (d) f ard cells
iv) Respiratory surface pos ng property:

(a) thin and wet ermeable

of these

(c) very large
v) Inspiration 1nvolv +
(a) Contractio ostals muscle

(b) contracti f d ragm /
(c) Inward movement of ribs :

(d)Botha&b

cated on:

(b) Trachea
us (d) Bronchiole . O
respiratory surface of human is:
Nostril (b) Bronchiole
c) Alveoli (d) Trachea
viii) Increaseinrate of breathingis due to the following:
(a) increase CO, in blood (b) Increase O, in blood

(c) decrease CO, in blood (d) decrease O, in blood




Which of the following disorder is associated with degeneration of
alveoli?

(a) Bronchitis (b) Lung cancer

(c) Asthma (d) Emphysema

x) of the following disorder is associated with inflammatio @
sage ways?
(b) Lung cancer
(d) Emphysema
B. TIONS:
i) Why the st nerally open during day-ti
ii) Which parts of ’the lant intake CO, and give ,, take in O,
oxygen and give ofit €O, during day-tim
iiij Whydowehavetob th ough nos er than oral cavity?
iv) Differentiate betwee @ th1 eous exchange and
respiration.
v) Why do we deep breath durl d1ately after exercise?

vi) Whatis “oxygen debt”?

vii) Distinguish between in 1
viii) Whatislungcanc /

ix) Howthe asthm ara erlzed'r’ @

x) Name five animals which use their body for gaseous
exchang O

C. EXT RESPONSE QUESTIONS:

i) What measures would you take to avoid respiratory disord

s?

ii) iN human respiratory system with the help ofEQ
illustrations.

iii) rove with the help of experiment that CO, is released during
respiration.

iv)  Explain the process of ventilation in man.

v) Why smoking is dangerous? How it is related with respiratory

disorders?
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[’E» INTRODUCTION

The internal conditions of an organism is referred its internal
environment it includes H,O quantity, different solutes, temperature, etc.
roper metabolic functlons body requires all these condlt' ns at

@”

change d he day but the enzymes work w1th1n range of
temperature fore, the living organisms mu eir internal
temperature is range. Organisms main 2 cond1t1on by
feedback mec ism.pHow body maintain ho sis by feedback
mechanism. .

Condition Decrease/
Condition increase ) N\

' Normal or |
set point

Condition back to
normal by
increasing/
decreasing

2

Fig. 2.1 Homeostasis by feed-back OQ
ADAPTATION OF PLANT FOR DIFFERENT INT

CONDITION

There are three main aspect of homeostasis

(i) Osmoregulation:

It is the maintenance of internal water and salt conditions by
0SMOSis.

17



S
:

5
-
-
>
I

e
N’v‘

s

Y
o (2

e

d

(ii)

Thermoregulation:

The maintenance of temperature within suitable limits where
enzymes can work optimumly.

iii) Epcretion:

process where metabolic toxic waste or excess m

etal %
S ces from body i.e NH,,urea or uric acid, gums, latex e{
2.2.1 Excr,

or Storage of CO,

At daythegplant perform photosynthesis in gr s and
respiration in all ells. The CO, produced in re tilized in

photosynthesis. W, rate of photosynthesis higher than
respiration the plant getgfextra CO, from air and releasesextra O, in air

through stomata. At nd plant only perform, réspiration only CO, is
produced which is remo the process o ion through body
surface. The green parts per se gases @ ge through stomata
while non green parts perfo eC exchange through body

2.2.2 Removal of Extra Water

The plant store large amo:*\

ga
surface. .
ater

is water can be removed
from plant in two ways i.e.

(a) Transpiration @
(b) Guttation

Transpiration is the removal of water in th%vapours from
. o 4

aerial part of pla curs only at day time.

Guttationmyisithe removal of .
water in the fi iquid from the g o TS
margin_ o through special g
pores, h odes. It only occurs at

night when, water pressure is high
in es and low temperature
envir entis present.

Plants modify their leaves
size, structure and structure of
stomata to control the rate of

transpiration.
Fig. 2.2 Showing Guttation in Leaf




Plants produce some secondary products like latex, resin and gum.
These secondary products are insoluble, harmless compounds. Some
plants produce special types of gums for example Neem or keeker etc. The
extra amount of these are removed from special pores called lenticels.
Thegoniferous plants produce resins like material while the rubber plants
latex which remove from scare like openings. Some se
carni s plants and okra produce mucilaginous material re

inselts.
2.2.3. djustment in plants @

row in different conditions of r salts, on the
t quantity there are four typ ts

basis of watera

(a) Hydrqphyftes

(b) Halophyti
(c) Mesophyteﬁ
(d)

Xerophytes

(a) Hydrophytes (hydro =
The plant which grow in & ey they live completely or partially
or

in fresh water so called totall i bmerged plants. They adapt
themselves for removal of exc ater eh can enter in this condition.
o These plants o ntain S M
roots or ha orl veloped '
roots.

broad leaves if >
ubmerged and have .

\ongy’ tissues in leaves and -
tem in totally submerged K¢ >
plant e.g Hydrilla. B

(b) Halophytes (Halos= salt)

They grow in sea marshes or in saltish water. In salty condition
water moves outside the cell which is not suitable for plants. To move
water from outside to inside the plant develop following characters.

Fogd

(K
s




Plants develop salt glands where
plant store salts by taking it through
active transport.

+ Plants oppose salt to move outside

(c) Mesophyt

The plant in moderate water
containing soil they il
characters.

e They have develo
which do not grow very

¢ They have moderate sized le -
Fig. 2.5 Mesophyte

(d) Xerophytes:

Plants grow in soil o r qua
steep slopes or at high 1 conserve
amount of H,0O they de 1ng characters

hey grow in desert or
and absorb proper

o They have verticallyygrowing deep § ,t "--1-
root systemmsto absorb proper [l -
amount te ;

e They p thick waxy cuticles §&

1s to conserve water.

over

ave short sized leaves or

are modified into spines to

reduce loss of water by reducing the
mber of stomata.

e« Some xerophytes has special !
parenchyma cells in stem, where = ¥
they store water, this makes the Fig. 2.6 Xerophyte
stem soft, wet and juicy called succulent organs e.g. cacti.




| -J&) HOMEOSTASIS IN ANIMAL
Osmoregulation in Animals

Like plants, animals also live in aquatic and terrestrial habitat.
Accgrding to their environment their cells require more critical balance of
d solutes. Water continuously leaves and enters the c ith

keep the water and solute in constant quantity( are

req ooth metabolic functions.

Osmor #8n in aquatic environment @
conditions are classified t‘; ’asis of the

concentratioit o present in it. The water w -@ ontains very low

amount of salt ¢alled fgesh water and the water contains high salt called

marine water. Anith regulate differently in both'waters.
i. Osmoregulatio wsh water

Fresh water ani
body or cells so they al i oblem of flooding of H,O and
loss of salts.

We can classify further thes two groups.

oregulation in marine animals

Usually marine animals have hypotonic conditions (low salt
the body but some marine animals develop hypertonic (high sal
isotonic (same salt condition) by metabolism.



iii. Osmoregulation injte trial condition
h for li

Terrestrial conditions &
direct contact of heat to bo
dehydration, major problem for
molluscs reptiles, birds and m
because:

organism because the
water which leads to
e. Only arthropods some
can survive in this habitat

e Their bodies are cover n or thick skin, which

prevent loss of water.

e They conserve water b sorptlon in

e Some of them can produce water from fats cata

d rectum.
of peroxyso i.e. camel, kangaroos.
¢ Continu %kmg of water or using liquid f

6Wlth the help
Excretion:

During metabolism living organisms catabolize proteln d other
nitr aining compounds which produce some toxic nit nowrs
co “These toxic compounds are mainly NH, or urea or uric @
generally called nitrogenous waste. If these compound retain in the Dads
and accumulate, they can damage the cells or organs therefore they must

be removed from the body. The removal of these nitrogenous metabolic
waste is called excretion.

On the other hand plants metabolism is different from animal.
Plants are autotrophs, initially they produce carbohydrates as primary
products. Carbohydrate is catabolized to produce CO, and H,0O. The CO,

22



reutilized in photosynthesis and H,O is not a toxic compound. As
autotrophs they synthesize variety of compounds, so the waste products
of one reaction are utilized in other metabolic reactions as reactant and
consumed.

Exgfetion in animals:

animal cells produce their nitrogenous was
and removed them either in tissue fluid or in

met
animals
organs aref

: "o p some organs to filter the tissue fluid o
gd excretory organs. ‘

[} HOMEOSTASIS IN MAN

Hu have well developed homeostasis ms. The main
organs whi lved in homeostasis are
i n
. . ( \
XQ Lungs
iii)  Kidneys O

Skin:

The skin is considered as the largest organ of the body, basic
functions as a protective organ as the first line of defense but it also works
efficiently as a homeostatic organ by maintaining temperature, water and
salt.
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(ii)

Lungs:

They maintain levels of O, and CO, in the blood, body fluid and cells.
Maintenance of O, and CO, level, maintain rate of respiration and
continuqus flow of energy.

(iii) i ys: .
are called filters of the body fluids, they maintain i% 2

ing excessive water, also maintain urea, ids,
waste by excreting them through urine

water by r
creatinine

2.4.1. Structure man Skin
Human skin ists of three layers called ep , dermis and
hypodermis. The outer lager of skin is epidermis, ma of flat, dead
cells containing kerati rotein. This laye s not contain blood
vessels. Itis impermeable and prevent wa s from the body as
well as work as protective laye venting @t microorganisms.
Dermis is the layer pres mis and hypodermis, it

contains many different structur s ending receptors to detect

temperature change, pain, press

also secrete urea, water and salt

A network of arteriol e also preseni\ifi the form of network,
which are involved in perature regulatio rmis also contain
hair follicle and sebac lands which secrete 81

Hypodermis is the inner most layer of skin corai ats which act

as insulation a @s of heat. It also stores energy. O
XN &
i\ —{ \ r L Sweat pore

ma———————— —k i

Hair bulb

Hypodermis

Subcutaneous [ | '
layer

tissue

Fig. 2.7 LS of human skin




2.4.2. Role of Skin in Regulating Body Temperature

The skin is the organ which help in regulating body temperature
when the receptor in skin detects change in body temperature from set
point ( set point of human is 37°C) i.e increase or decrease, and then

Recg€ptor send nerve impulse to the brain. It occurs by fi ack
m ism to correct the temperature.

IfB erature Start Rise K

(i) n of sweat: @

The sw and starts to produce and secre t. The sweat
accumulates rface of skin which evapor @ N eat energy so
the body feels c ’

(ii) Laying dow airs:

In hot cond1t1o cles which ched with hair relax. It
allows the hair to lie ﬂat ag rface o a‘.(

(iii) Vasodilation:

Arterioles found in the
wide) which increase the ﬂo
vessels near the surface of Skl
of vessel dilation is called v

In cold condition &@ temperatur % decreasing

ork in dermis, dilate (become
as well as it brmgs the blood
all more heat loss. This process

(i) Erection of ha

The m s contract pulling the hairs up trapplng alayer
of insulati i to skin. Now it is not very muc e in human.
(ii) Vas traction:

bloo in capillaries of skin so less heat is lost.

crease in sweat production: Q
The sweat gland stops to produce and secrete sweat, so ir pfey,

from energy loss.

g of blood arterioles of dermis occurs whieh @es the




(iv) Increasein metabolic rate:

In cold conditions the rate of metabolism in the organs increases
generating more heat which is distributed around the body in the blood

Heat is retained ’@ %’c is lost to
&‘onment

Fig. 2.8, Thermoregulation in M

2.4.3. Role of1 keep the CO, concentration tain level
Tissue/cel sCro'duce a large amount of CO, dé aerobic
respiration. As l@ d passes through tissues via blood capillagi€s, this CO,
diffusesin c'blood, where it reacts with water form carbonig “Khis
reactionl Qlaee by an enzyme called carbonic anhydrase pa@ in
R. . &c rbonic acid dissociate into H" and bicarbonate H'C®i
Th e H' in blood is continuously monitored by special dete
(rece carotid bodies and aortic bodies. Most of the bicarbonate iofis
diffuse out from R.B.C to blood plasma. A small amount of CO, is alsd
carried and dissolved in R.B.C when the blood reaches lungs these
bicarbonate ions diffuse back into RBC where again converted into
carbonic acid then into CO,. The CO, diffuses out of the blood capillaries
and into alveoli, where from it is expelled out when breathing out.
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If the CO, level increases in blood, pH of blood start increasing so
that the receptor sends a message to the control centre which ultimately
increases the breathing rate to expel out the CO, efficiently.

Carbon b
& Dioxide c&

Red bl dﬁx\ ° @
e 00 "
cells a ~

Fig. 2.9 Role of lungs in keeping low CO, and l in blood
2.4.4. Rol @y in controlling blood compo ;

Blo fluid having cells. In plasma, it conta’ high amount
of H,O e solutes like Na', Cl', Ca"’, K" etc. with nitrqg waste.
Liver,continuously produces urea and NH, by breaking a o actid, we

ti sly take different solute ions in our food like Na’, Ca K g€ e
centration of H,0O, solute and nitrogenous waste are maintained/b
ki through process of filtration and reabsorption, which we wi
in next topics.
| J) URINARY SYSTEM IN MAN

The urinary system of human is consist of

e Apairofkidney




A pair of ureters
e Awurinary bladder

e Aurethra

dneys are reddish-brown bean

ans, situated at the dorsal side
al cavity on either side of the
The kidneys lie above
kidney has an area in
ngave, surface which faces
is area is called
, renal vein, nerve

shape

of the ab
vertebral c
the waistlirt€.
the center of
the vertebral co
hillus. The renal

AT

Left Kid
=

Right Kidney

and ureter are connecge each kidney at

the hillus. \ :
The ureter is a na be which ™V

connects the kidney to the uri dder. ra

Urine passes through ureter to ina -

bladder. Fig. 2.10 Urinary System
The urinary bladder is a thi scular bag situated towards

the bottom of abdominal cavity in fro he um which stores urine.

The urethra is a tube

runs down and opens ou
urine from bladder to

peritongu .
filled 4

between
and kidney

whi reduces the
friction. A longitudinal
section of kidney shows
three main parts: the
cortex, the medulla and
the pelvis.

ide

mes rogn the urinary bladder,

dy through opening. It passes
ody. &

o CQ
~ / glomerwlu
! = Minor cal

Juxtamedulle
glomerulus

Cortex

Renal artery

Renal vein

Major calyx
Kidney pelvis !

Ureter Capsule

Fig. 2.11 LS of Human Kidney
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Cortex is the outer dark brown portion. It is covered and protected
by a fibrous capsule. The medulla is the inner lighter portion of the
kidney. It contains the conical projection called renal pyramids; the
human Kidneys contain 12-16 pyramids. The medulla contains
neplirons. Nephrons are the basic functional units of the kidney. These
iy kidney tubules where osmoregulation occurs to prod{ e.

s are connected to the ureter at pelvis. Pelvis is a ike
enlarged portion of ureter inside the kidney. @

2.5.2 Str of Nephron
Nephr re the functional unit of kidney, c@ney contains

more than one n nephrons, which are micr urinary tubules.

Each nephron CO{ISi of four main parts: The mann's capsule,
proximal convolut ule, Loop of Henle's, distal convoluted tubule.
Number of nephrons open atube called c ing duct.

Nephrons are surr by dit blood vessels that are
connected to the renal arte na

Distal convoluted
tubules

convoluted tubule 2 tex-medulla junction
Intertubular [ 0 @g duct
f . ¢
Loop of ,. _
\ the Henle

Peritubular
capillary network

Urine flows into renal pelvis

Fig. 2.12 Structure of Nephron with Blood Vessels
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Proximal
convulated tubule
Bowman'’s capsule leads
into a short. Convoluted (coile
Distal convoluted tubule tubules. Which passes inta
hen the tubule enters the medulla.

<)

cortex again, it becomes
convoluted again.

Filtered blood from
glomerulus to

body Cotrex —

Unfiltered blood to -
glomerulus from mi1

Collectin® é

Loop of Henle

The tubule enter into medulla,

extends into the renal pyramid

and makes a U like tube,
back into the cortex.

Fig. 2.13 Section of Kidney showing structure of two nephrons with blood supply




2.5.3. Function of Nephron

. 4

2.5.4. Role of kidney in urine formation

Urea formation

The urea is formed within the liver cells. The liver stores surplus
glucose of food by converting it into glycogen and other food substances
but it can not store the proteins. The excessive amino acid break and get
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some energy from it. The amino group (NH,) is removed from amino acid
called deamination. This NH, group is converted into ammonia (NH,)
which is very poisonous, it may kill the cell when stored in high
concentration. So the liver cells quickly convert NH, into less toxic
substanite urea. This urea is carried by blood to kidneys and excrete outi

the for; rine. A small amount of urea is also excreted in sweat as %
Urine fo, on

Exc igeral salt and nitrogenous waste products'i rea,
creatinine an 1g’acid, which are poisonous if accumula se are
removed from bo water and
this mixture is calle e.

Efferent

Urine formatioq talé€s place arteriole

in Kidneys. Two main®pfocesses
are involved in the for f
urine within nephron.

Glomerular

(i) Filtration =y
capillaries

(ii) Reabsorption
(i) Filtration

Filtration is the proces
taking out material from bl
is of two types:

(a) Ultrafiltratio ‘

(b) Selective filtration Fig. 2.14 Ultra F n Glomerulus
(a)  Ultrafil % C
ood from

Ultrafilt occurs at Malpighian body when t
afferent arteri nters into glomerulus located in Bowmanés g@pSule.
Most of 1 lood plasma is forced out of the glomerulus blood capillaties
int s capsule without any selection. Process of non-séteg

filt nis called ultrafiltration.

(b) elective filtration

&

Selective filtration occurs at proximal and distal convoluted tubules
when blood flows into peritubular capillaries, the remaining amount of
urea filter out from blood by active transport. It requires some energy
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(ii)

Reabsorption

In a normal adult about 120 Cm’ of filtrate is formed in the kidney
every minute. If this large amount of filtrate allowed to pass out from the

body, as urine, the body will dehydrate and death may occur. To prevent
thi e loss of water and useful salts, when the filtrate passes through
t hron useful substances and excessive water reabsorbe @ e
bloo m by:

( -selective

(b) ective reabsorption O
(@) Non-s iysreabsorption

Non-selective gfeabsorption occurs at and proximal

convoluted tubules out any selection.

(b) Selective reabs
Selective reabsorpti enle's and collecting duct

with the help of hormones. 1. ormone (ADH), Parathyroid
hormones (PTH) and calcitonirt
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2.5.5. Role of kidneys in osmoregulation

The water potential (capacity to loose water) of blood in the body has
to be kept constant because big and sudden change in the water potential
of blood can lead to serious problems e.g. if plasma becomes very much
dilute water will enter the blood cells will swell and possibly burst.

other hand if the blood plasma becomes too concentrate
e out of the cell by osmosis, as a result of it the blood cells,
e dehydrated and shrink. This control of wate ‘ d'salt

known as osmoregulation.
ly an excretory organ, it also reg later and

. Kidneys makes sure that @ : tration of

S coFtant

water wi
tissues will
content of the
Kidney is
salt balance in t
blood stays more or s

A

Fig. 2.16 Role of Kidney in Osmoregulation
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| E DISORDERS OF KIDNEYS

Kidney Stone
A kidney stone is a solid mass that forms from the crystals of

Fig. 2.17 Lithotropsy ma

Treatment of Kidney Stone

Ifth tone is comparatively small we the technique
of lithotripsy, to, break stone by ultrasonic waves (sgun aves). The
broken ru s drain out from kidney with urine.

size stone cannot be broken by lithotripsy, so @moved

onl e process of renal surgery.

e intake of water is the only measure to minimize the @ of
ion of stone in kidney.

Kidfiey Failure

Sometimes the nephrons of kidney stop working, it is called kid
failure. It is mainly due to solute disbalance in blood and kidneys. Th
failure of kidneys allows urea and other waste material to accumulate in
blood. The amount of H,0 is not regulated also. This disbalance of solutes
causes death unless the patient is given treatment to filter out waste by
machine.




(i) Kidney dialysis
Patient of kidney failure may get a kidney transplant. A person with

two healthy kidneys may donate one kidney and survive with one kidney.

If a dongr is not available, the patient can be treated with dialysis usinga
dialysi chine. A dialysis machine performs the function of a kidne %
helps *to the patient's blood from metabolic waste produ anc
toxics C&

reatment the patient needs to undergo d% 2-3
times a wee ession lasts about 3-5 hours dep@ n the
patient's body si edical condition.

Dialysis fluid
carring waste
products and
urea is removed

Arterial blood x
leaves the arm L
Cle d r@

to a vein he arm

Dialysis machine
Clean blood flows thro@le
trap to get rid of any b

Fig. 2.18 Working of Dialysis Machine




SUMMARY:

> » Homeostasis is set of metabolism which maintain internal
vironment of an organism within suitable limits.
rganisms maintain internal condition by feedback mech
&: ion,

> e are three main aspects of homeostasis i.e. os
t regulation and excretion.

> Os lation is the maintenance of interna and salt

osmosis.
S ion is the maintenance ature within
1ts where enzymes can work opti
> ocess where meta ic wastes, excess
body.

2 ants which g infresh water.

> Halophytes grow in hes or ish water

> Mesophytes are the plan ow erate water containing soil.

> Xerophytes are the plan of low water quantity.

> The main organs involv n homeostasis are skin, lungs
and kidneys.

> Human skin is consi hreeNayen€ called epidermis, dermis and
hypodermis.

> Body temper r@n rise body gc sweat, hair lies flat,
vasodilatio

> When body temperature decrease ction of hairs,

vasocontraction, decrease in sweat prod and increase in
met rate occurs.

Lun the CO, concentration at low level.

Ki

aintain blood composition by maintad

and nitrogenous waste by the process of*filfratien and

bsorption.
idneys are situated at the dorsal side of the abdomina n

either side of the vertebral column.

Nephrons are functional unit of kidney.

> Ureais formed in liver and excreted from kidneys.

> Mixture of urea, creatinine, uric acid and water called urine.

> Kidney stone is a solid mass made of calcium oxalate or carbonate

crystals.

Kidney failure patient can be treated with dialysis machine, dialysis
machine performs the function of a kidney.




vi)

vii)

viii)

ix) eleetive reabsorption in nephron takes place at
lomerulus (b) Malpighian body

x)

EXERCISE

LTIPLE CHOICE QUESTIONS

se the correct answer: .
i nal condition of an organism is referred as:

i (b) Internal environment
tabolism (d) Feedback mechanism Q
ment

olism reaction which maintain intern

ck (b) Negative fee

(c) Osmoregu at on (d) Homeostasis
Removal of extra 1d water is:
(a) Exudation (b) Gutt

tatio
(c) Respiration (d) Tra t n
Plant grow near coastal ed

(a) Xerophyte hyte

(c) Epiphyte ophyte

Organ of human body Wth d on the largest organ is
(a) Skin e tract

(c) Liver d)

The maintenance of b perature wi uitable limit is called
(a) Homeotherm (b) Ther o} i

(c) Osmoregulation (d) Heteroth

The kidney is enclosed in a membrane called

(a) Pericardi (b) Peritoneum

(c) Pleural: brane (d) Plumule ( r

The net lood capillaries present in the layer o

(@ E rm (b) Dermis ,‘
( odermis (d) Endodermis

onvulated tubules (d) Loop of Henle's
The hormone ADH release from
(a) Pituitary gland (b) Kidneys

(c) Liver (d) Lungs




SHORT QUESTIONS:
i) Why homeostasis is required?

ii) Why plants remove liquid water instead of water vapours?
iii) _ How plant survive in saltish water?

Why skin is considered as excretory organ?
hat type of structures are present in dermis to perfor rent

ions?
neat and labelled diagram of nephron.
idney stone?

kin maintains temperature in cold c@lons?
isds required?
x) Why filtragi®n at Para tabular capillaries cal a filtration?

vii)
viii) Ho

C. ESPONSE QUE S:

?
the help of diagram
ithin the L.S of kidney.
sseles in nephron and their

iii)

functions.
v) Describe different disor K dngys and their treatment.




Chapter

3" [G9ORDINATION

s Ynit you will learn ' >
> if i &
> Coordination (Nervous and Chemical Coordinatio%
» Hum ous System
* Com ts_of Nervous System O

* Structu d Function of Neuron

* Reflex Actipn eflex Arc
> Receptors of Mah (Eyes and Ears)
> Endocrine System . &
* Important Endocrine Glangds (Pituitary, Thyroid, Pancreas,
Adrenal, Gonads) :

(Nervous Disorders (Paralysis g 4 pilepsy)




[:E» INTRODUCTION:

The organisms have to perform various tasks in order to live. To
achieve their tasks, there must by coordination and interaction among
diffgfent parts or organs of the body. This results in proper activity or
re se

u ever have touched some hot object accidentally?Can you
recall did then suddenly? You must have remo r hand
immediately fi hat hot object. Do you know how and ou did that?

The environnie onditions are always subje

warning. In order to Ii e, the living organisms have to/adjust themselves
according to the cHanging conditions. Suc justment would only be
possible when they 46 ct chan alyze them and issue
commands accordingly to org @e body. This will make not
only their survival possible butfals the continuity of their species.
So, coordination is defi ocess where different units of a
system work together to perfo ningful function.
Stimulus:
It refers to a f@which caus
external environmentyof the organism. Th

special cells or organs termed as receptors:.

e without any

ge either in internal or
anges are detected by

Fample, eyes are

photorece (semsitive to light), ears are sou ptors, nose is
chemorec gases and tongue is chemoreceptor f@r sglids or liquids.

Stimulus = Heat
A stimulus is: |
ange in the environment
that can be detected by a
sense organ and bring

about a response
Response = Let go

Fig. 3.1 Stimulus




Response:

It is the activity performed by some living organism after analyzing
stimulus or stimuli. It is exhibited by organs like muscles, glands which

/
I

ovaaadad

w

o s

!

Fig. 3 nse acti

[Z®) TYPES OF COORDINA O

There are two types of coordi sl) Chemical Coordination, 2)

Nervous Coordination

Both are inter-related and i tﬁ*hwith ofher to develop proper
response. @ /

1) Chemical Coordination: akes place by re pecific, signaling
molecules such as hormones by special cells or gland se molecules
are released to @e or inhibit other cells or tissu body. The
target cells m e receptor molecules (special receiv@lecules)
for signali les. .

This kin coordination is helpful in lower animals as well ag pla
becau eir simple body plans and small size.

2) Ne s Coordination: It is an advance type of coordination exhibite@

by most of the animals, which is a consequence of specially designed cell,
Neurons. The neurons upon stimulation generate electrochemical
signals. Since the signalingis in electric form so it is very rapid.




1) Activity of special secret ells

2) goigfal type is electro-chemical  2) Signal type is purely

3) i action 3) Slower in action

4) Resp is shorter duration 4) Response is longe

5) Adv of coordination 5) Primitive type E@BUOH
6) Exclusi i 6) Related to all o‘

7) Involves n i 7) Involves ing

molecule s hormones.

Lower organismsSdd rokaryotes, protozea, algae, fungi and plants

have chemical coordinatio h signaling molecules released usually

in the form of hormones fo r late their movements, growth,
metabolism, reproduction, etc, FoRex le, leaves of the “touch me not”

are closed when touched. After a rt while, they restore their original

open position. The pressure of*touc

down of leaves is the sésponse.
v e

Give at least one reason why

leaves of “ e not” fold or
closed wﬁ ched?
Fig. 3.3 Touch me not¢ p}dnt

Other responses like growth, reproduction are due to the s€
of hesmones by secretory cells and carried via the transport media
respective target organs. Another fascinating
movement is the turning towards the direction
of sun in “sun flower” plants. It's a bit slower
movement which is believed to be caused by
phytohormones called Auxins. It causes rapid g s
cell growth in shaded regions of the plant. Fig. 3.4 Sun flower




I E HUMAN NERVOUS SYSTEM

Human nervous system like other vertebrates is “centralized-type
nervous system” (CNS). It is the most complicated type. Stimuli from
variousforgans of the body are sent simultaneously its control center e

centr rypus system where they are integrated, analyzeds and)
processéd” tgf develop command in the form of response. C &zed
nervous sy$fe sists of two major divisions, viz. Centra%vous
System (CNS) an gpheral Nervous System (PNS).

3.3.1 Central Ne stem:
It is the major commapd afid control center to which st 1 are reported

and decisions are made‘and conyeyed to effecto ns. It consists of two

main components, brain a
Choroid plexus

Pineal gland Hypothalamus

Optic nerve

Fourth ventricle

Fora: gnu
Spinal cord
Fig. 3.5 Human brain P
* . . .
1.B n\ the major command and control center of our bady.
wr i

three protective membranes called meninges. Inside

brain re are empty cavities or ventricles filled with a cerebro spiné

fluid (CSF). It also provides a cushion-like protection to the brain. Bones
of the skull provide another protection to brain.

Human brain consists of following important parts: Cerebrum,

hippocampus, amygdala, thalamus, hypothalamus, mid-brain,

cerebellum, and medulla oblongata.
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Cerebrum: Itis the largest part of the brain where important decisions are
made. It is considered to be the seat of intelligence, all conscious activities
and memory. Its outer part, cortex or gray matter is grayish in color and
congists of cell bodies of neurons while inner part white matter is whitish
a sists of cell processes which are hair-like outgrowths. Ce @ m
two hemispheres, i.e. Right and left cerebral hemi es. The

misphere regulates the left side of the bod the left
cerebral h&fi e to the right side of the body. The cc |® is associated
be divided into

emporal lobe and

Occipital lobe. Frorftal lobe is associated with thoughts, emotions, etc.
: i sations like pressure,

temperature, language pr temporal lobe is involved in

hearing and speech. The occipifal 1 ssociated with vision.
Thalamus: Thalamus lie in the brain just above the
hypothalamus. It guides thet sti 1 towards appropriate part of the
cortex.

Hypothalamus: Hy h@:s regulates li { intaining functions like

blood pressure, body temperature, hunger, t . It plays vital role in

maintaining homeostasis of the body.

Hippocam %elated with long-term memory?

Amygdala deep seated small area involved i@tions (pain,

pleasu .

Mid brain: In human it is relatively smaller and involved in ifitegration of
i X‘ld olfactory (smell) stimuli. It is also collaborator of spird

wi re-brain.

Cerebellum: It is highly convoluted structure located on the dorsal si

just below the cerebrum. It controls the precision in movement of th

muscles for balance and maintains the position of the body in relation to

gravity. Activities like writing, drawing, painting, dancing, crafting have
become possible due to its elaborate structure in human.




esponses

F@ arts of brain /
just above the spin » It is the control

center for automatic activities like breathing, heart%pe od pressure,

Medulla oblongata:

coughing, swa o@iocupping, digesting food, etc. tivities are
termed as Refl
Pons: It 1 e ventral side of medulla oblongata. If

controlli e facial muscles as well as helps in sleep and wakenifg.
ORD: It's a butterfly shaped, thick, whitish, long tube
struc which arises from medulla oblongata and extends dow
through the vertebral column. Unlike brain, in cross section, its outer
portion is whitish called white matter while inner is grayish or gray
matter. Like brain, it is also wrapped in meninges and bathed in
cerebrospinal fluid. It acts as a mini control center for few reflexes. It also
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acts as express way for flow of information from brain to the different parts

of the body and vice versa.
Peripheral nervous system:

It consists of cables which arise from  ~yg 3 &
tral nervous system and connect it :

of bundle§”of s of both sensory and
e PNS consists of

nervous systems.
system is associated
and glands while the aut

3.3.2 Neuron:
The cells of the ne

neuron is specialized’to te and cond
impulse. Typically, euron consists of a®
processes. Cell body or soma
M!a&:a membrane,
ucleus. The cell

air-like projections

ermed as neurons. Each
uronal signal or nerve
otly or soma and cell

comprised
cytoplasm

proces
®

give m soma. They are of
W l\s, dendrites and axon.

endrites receive stimulus
while axon transmits the Cell body

command either to some other Fig. 3.8 Neuron

neuron or some effector cells. Like an electric cable, cell processes
usually have insulated coverings, termed as myelin sheath to ensure the
uninterrupted transmission of nerve impulse.




3.3.3 Reflex action:
You know that activities
ike blinking of eyes, hand with-

drawl,fknee-jerk, sneezing,
hiccu , etc are automatic.
They ar tdearnt during the life
ime. Suc atic, pre-
programmed f€sp regulated
by CNS are te s reflex

actions. Some of them’are

regulated by brain whil€o
spinal cord. The shortest p
reflex action, such as knee-j

arc may involve one or numerou
motor neuron.

EXPERIMENT: Contra o@
battery.

nervous syste
removed from

Axon of afferent 1

Cell body of neuron

afferent neuron
Cell body of
internedron

Pain receptors
in skin

Muscles contracts and
withdrawn parts being
stimulated
Reflex action i
otor neuron. The pathway

emplicated reflexes, the reflex

1 ans in between sensory and
in muscle&% cle) of Frog using
Observation: Muscles contract when provided sigh neurons by
@s experiment, we observe thati.#

d frogis placed in methylene blue soluti

in muscle

in a petri

dish. Whe ally stimulated by power supplied i.e. 12,v0 .C.
.

battery, tracts.

Appar, »Dissecting box, Frog, dissecting tray, petri-dish, 12 volt @

char attery, wires.

Procedure: Dissect out a pithed frog with the help of a teacher to expose
its shin muscles as shown in diagram. Remove the shin muscle with
sciatic nerve carefully and place in stretched condition in petri-dish.
Connect the battery with wires and then touch the shin muscle at its

a7




beginning and end with wires. Now observe the muscle contraction.
Repeat the experiment for three times.

Sciatic nerve

Electrodes

Fig. 3.10 Hind limb of fro ic nerve after dissection
| |2} RECEPTORS OF TH BODY

Human body can detect i
damage to the tissues, etc ﬁsg i ug,receptors. We will discuss
here only photore t@ sound re yr , i.e., eyes and ear,
respectively. & é
Eye:

Itis rgan of sight. It works on the princ simple camera

uli like light, sound, gravity,

which coll light reflected from any object in front @ndgiverts it to a
layer of cells or retina. The light captured by retina ig"eenverted
into’ \ e impulses and reported to the brain. Each eye li¢

o

r protection. A tough outer coat, sclera (white part of ey
e ye. In front, the sclera becomes transparent termed as
Behind it, lies a small chamber, aqueous humor filled with watery
At its back lies coloured part or iris with a central hole, called pupil. The
pupil appears blackish. Immediately behind the iris is a crystalline convex
lens suspended by a ring of circular muscles known as ciliary body. The
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contraction of ciliary muscles causes changes in the shape of the lens to
adjust focus. Behind the lens, there is a main cavity of eye ball filled with a
clear gel, vitreous humor. The innermost layer of eye is retina on which
the image is formed by cornea and lens. It has sensory cells, rods and

Qupil in

dim light.

Iris Pupil

&

The iris relaxes The iris contracts
in bright light. in dim light.

1@1 Human eye /
Pupil reflex: @

The pupil adjusts itself depending upon th
case of bright %protects the retina by constri ifself so less
amount of ligh s'on retina. Vice versa, in dim light cond@he pupil
dilates to a e light to fall on retina. .

R o O

automatic process of altering focus to get sharper imag

ity of light. In

the n bjects. To do this, the ciliary muscles contract allowing
elastic lens to become thicker and more convex. With age, the lens loses its
elasticity and as a result, accommodation becomes increasingly difficult.
Role of vitamin A with vision:

Vitamin A or retinal is required for proper vision and needed for




sensory cells of retina. It also helps the cornea to be well lubricated.

Deficiency of vitamin A could lead to corneal ulcers and blindness.

Spherlcal lens

Contracted ciliary muscle

Flattened lens

Short-sightedness he difficulty in focusing

objects are fo f
peropia) is the“di

objects while distant vision is clear. Both can b

distant object while

ormally. On the other

hand long- sightedness ( ulty in focusing closer

ed and corrected
by using a e glasses or contact lenses.

Concave O
ear lens
Q ighted . O
\ Retina O
Retina
Convex
% Far lens

sighted

Retina
Retina

Fig. 3.13 Short sightness and long sightness




Colour blindness:

It's a deficiency of vision in which one
cannot distinguish certain colours such as
blue and yellow or red and green. It is due to

the d in cones of retina. Though, the
vision e _normal in a colour blind
person, ye ost common problem is Fig. 3.14 Colour blindness

driving becauS€ of fheir inability to distinguish red and green traffic lights.

of eye and treatment of ophthalmic diseases:

Ibn-al-Haitham: ;

He was a great Musli

Contribution of Ibn-g{%am and Ali-Ibn-Isa about the strucuture

from an object and then enters our eyes. His mo$
important book onoptics was “Kitab-ul-manazir”.
Ali Ibn-Isa:

ophthalmolegy, he described more than hundred different eye dise@
and theirtreatment.
Ear:

Ear is an organ of hearing and balance. It consists of three parts: 1)
outer ear, 2) middle ear and 3) inner ear. The outer ear consists of pinna,
ear canal and tympanic membrane or ear drum. The pinna composed of
folds of skin and cartilage. The pinna leads into the ear canal which is




closed at the inner end by tympanic membrane. Ear canal has hair and

produces wax to trap dust and small foreign bodies. The outer ear collects
and transmits sound waves.

Malleus Incus Organs
(Hammer) (Anvil) of Balance

Outer ear

Stapes
(Stirrup)

Nerves entral
auditory's; and
T

Inner ear
(€ a)

Ear canal

Pinna

iddle ear \ Y

Fig. n ear
The middle ear consis mall cavity containing three small
moveable bones (malleus, i*-nd s . The middle ear is connected
to inner nasal cavity'th a small tuhg¢], tfle Eustachian tube. The
middle ear receives sound waves from air ou é transmits it into the
fluid in the inner ear.

The inner @'sts of a front membranous co d a rear, three
semicirc

als deep inside the skull bones{ T cochlea is

associ hearing while semicircular canals are agsogfated with
bala: oth cochlea and semicircular canals are fluid filledtand Contain
e air cells. These cells transform sound waves into nerve i @

R fearinbalance:
Semi circular canals are sensitive to gravity, position a
movements of head. Any of such changes are detected and reported to th
brain through nerve fibers. The three semicircular canals are inter
connected and lie right angle to each other. They are connected to a




swollen part, the wvestibule. Semicircular canals and vestibule

involved in maintaining balance of the body in relation to gravity.

Anterior
Canal

Canal

Posterior

Cupula
Ampullae

B.17 Inner ear

Light and Sound in a
thunderstorm:

In a thunderstorm, the
lighting and its acoustic
effect on ground appear
with interval. Since the
light travels much faster
than sound, the lighting
appears first and the
sound of thunder is
heard after a short while.

Fig. 3.18 Thunderstrome '
-9 END@CRINE SYSTEM: "
Itis an important means of chemical coordination. In animals, itiga

systemsof ductless glands which secrete hormones directly into the b @
It carries hormones to their target tissues or organs. The hormo
usually required in small quantity. They act like chemical signals or
chemical messengers for target organs either stimulating or inhibiting
their function.
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Pituitary gland Hypothalamus

Thyroid gland
Thymus

Thyroid gland
Thymus
drenal glands Adrenal gl
ncreas
Oic@s

Qgﬁ ands in human body, Pituitary
1 gland and Gonads. They are

Following are important gnd
gland, Thyroid gland, Pancreas
located in different locations inlo

1) Pituitary gland:
Itis located in brai onsidered t exry important. It secretes

number of hormone

hich influence upon® docrine glands also

besides other organs. Pituitary gland consists 0§t es in human, an

anterior lobe ‘o anterior pituitary gland and a pos be or posterior

pituitary g O

Anteri ary gland:
L 2

.
as number of hormone secreting cells. Its importafit hofmones

X‘ effect with target organs are summarized in the table:



Some important hormones of Anter ituitafyfland, their target organs and

ant effects /
Posterior Pituitary gland:

It is actually stores and releases
me hormones othalamus. Few
urons of hypot s store and secrete
eir hormo posterior pituitary

and. E& les” of such hormones are

antidiuretic Hormone (ADH) and

ytoci ADH maintains the blood
essure, blood volume and tissue water.

xytocin stimulates greater contraction of  ppterior
mooth muscles as well as social P™®RY
havior.
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Thyroid Gland:
It's a butterfly shaped gland located on trachea in the base of neck.

It secretes thyroxine and calcitonin. Thyroxine has iodine as its

in chil he intake of iodine in diet is low in adult, thyroid
gradually in size. This abnormal condtion is te’ s “goiter”.

Calcitonin rel€a i response to high level of ca blood lowers the

blood calcium.

Thyroid _ Enlarged
gland ] —— thyroid
gland

Fig. 3.21 Thyroid gland




Pancreas:
Pancreas is about 6 inches long, leaf-like in structure located in the
abdominal cavity in between stomach and small intestine. It is both
exocring’as well as endocrine gland in nature. The endocrine part cons
of pat f cells called “Islets of Langerhan's”. It is involved in reg
glucose tabolism. In response to high level of glucose, it_secretes

Insulin whi in decreasing the blood glucose levels. O ther

k@ ses the
e through

ich opposite

hand, low leve¥of Blog¢ glucose, it secretes glucagon whic

glucose level up*io al. The regulation of bl
insulin and glucagon’is ype of negative feed-back

effect is observed in relation to stimulus. \ l

Bile duct
(from gall bladder)

Common bile duct

Duodenum of

small intestine
Alpha cells

. Beta cells
Acinar cells secrete

digestive enzymes ' : &~ Exocrine

‘ Q
\ Fig. 12.22 Pancreas

Diab ellitus:

It's a disorder in which pancreas produces insufficient or né
insulin. As a result, the level of glucose in blood becomes very high. The
excess amount of glucose is excreted in urine so the frequency of passing
urine increases many times. Moreover, the patient feels very thirsty and
hungry. In the absence of using or storing glucose by the cells, the patient
losses weight and get tired.




Dietary Management of Diabetes
e Dietary Management and appropriate
amount of physical activity play important

FOODS FOR
CONTROLLING
DIABETES

Dark leaf%ve@

Apples

Whole grains

‘&3’4

LWSE

B
:ﬁ A

Fig. 3.24 Food for controlling diabetes

Berries




ACTIVITY

Adrenal gland:

Adrenal g

ormones necessary for regulation of body nfetdboli$m,

&

infla ation of any tissue. It stimulates glucose production. Adrena

mai cey of water and salts. Cortisol is one of the i

r
ho secreted by adrenal cortex in response to illnes

medulla responds to emergency conditions to produce so called “fight or
flight response”. It secretes adrenaline or emergency hormone resulting
in an increase in blood glucose level by breaking down of glycogen. As a
result, the body responds to the emergency situation quickly. It dilates the
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blood vessels of muscles, heart and brain and constricts those of kidneys

and skin so that more blood is supplied to the muscles, heart and brain.

Adrenal gland region!
Adrenal cortex

Adrenal Med{
S
ata

Adrenal co

Zo ic
I Zona fascuc
———11 ona glomerulosa

Gonads:

Gonads are the re
ovaries in female. They are in dein gametes formation and hormones
secretion.

Testis: \

Each testis is oval sﬁw st e lgcated in a pouch of skin,
scrotum. [t secretesQr Now ne, a type of androgen
hormone. Testostérone is responsible for t ent of secondary

elopm
characteristics in boys like appearance o che and beard,
deepening cejetc.

Ovaries:

%@

ry is about the size of a grape located, i lower

avity on either side of uterus. Ovary secretes eStrogen and

rone hormones. Estrogen is responsible for the develog
ary characteristics in girls like development of breasts, sha
of voice, etc. Progesterone maintains and prepares uterus for pregnanc;
Feed back control mechanism of hormonal secretion:

Hormone secretion is regulated through feed-back control so that
they are secreted whenever required. There are two types of feed-back
systems working in the body, negative and positive feed-back controls.

W BN

Rt



Negative feed-back control:

It refers to the opposite effect in relation to the stimulus. For
example, if there is an increase in blood glucose level (effect), the pancreas
would s€crete insulin (response) which will bring down the blood glucose

ck control:
hancement of the effect in relation to stir@ For

nt sucks the nipple of his mothe ‘@ east, she
ete milk. Further continuo o increases

e .
[:X9 DISORDERS HE NERVOUS S¥STEM:
Like any other syste e hody, nerv em could suffer from
disorders. Depending upon t i s, they could be of two
si

common types: Vascular (e.g. par

Paralysis:

It is characterized by p &
movement caused by the inabi 1$ntr
be accompanied by loss/6f tion. T on cause is either
bleeding (hemorrhage) or'blood clot in the speci@ brain. However,
it could be a result of injury to brain, spinal cor @es. It can be

treated if dia e exact cause. Physiothera e affected
muscles is req% herwise muscles may degenerate.

Epilepsy:

toits int.

Positiv e

example, wh
secretes hormon

nctional (e.g., epilepsy).

lete loss of controlled
e or more muscles. It may

.
If]\) rain disorder in which there is temporary alteration in on¢ g
mote

n or recurrent seizures. It is due to the abnormal elec
activi brain. Stimulus like sudden flash light on eyes is als®
associated cause of the epilepsy. As a result, the victim may become
unconscious with stiffness of the body and then twitches or jerks
uncontrollably. The frequency of seizures can be reduced by using proper

medication.




rmed as RECEPTORS.
activity or response performed after analyzing s
xlibited by organs like muscles, glands which a@t

The changes or stimuli are detected by special cells orErgans

is
ed as

Thegefarg'two types of coordination: O

1) Che Coordination, 2) Nervous Coordintatio

The neur pon stimulation generate ele ical signal.
Lower organis d plants have chemical dination through
signaling mol€cules.

Human nervou 11ke other %es is “centralized-type

nervous system
Brain is the major corfim an' ol center of our body.

Human brain consists important parts: Cerebrum,
cerebellum, thalamus, s and medulla oblongata.

Spinal cord is a butte ick, whitish, long tube like
structure which aris ob ongata and extends down

through the verteb .
Peripheral Netvou em consists f or Nerves which arise
t

from the centralinervous system and cofin to different organs
of the body.

The ce

e nervous system are termed a

n 1s specialized to generate and cond ronal signal
mpulse.
athway of a reflex action is termed as reflex arc. ¢ Q

an body can detect number of stimuli like light, so ty,
mage to the tissues, etc, through its various receptors. Q

Accommodation is an automatic process of altering focu
sharper image of the near objects.

Vitamin A or retinal is required for proper vision.

Short-sightedness (myopia) refers to the difficulty in focusing
distant object while the near objects are focused normally. On the
other hand long- sightedness (Hyperopia) is the difficulty in
focusing closer objects.
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Colour blindness is a deficiency of vision in which one cannot
distinguish certain colors such as blue and yellow or red and green.
Earis an organ of hearing and balance.

Endocrine system consists of ductless glands which secrete
rmones directly into the blood.

gland located in brain secretes number of hor o%‘
uence upon other endocrine glands also besi?s ther

Thyroi , a butterfly shaped gland located on in the
base of nec etes thyroxine and calcitonin. @
Pancreas co of patches of cells called “I Langerhans”
which are involx‘ed il regulating glucose metabo hrough their
hormones insuli glucagon.

Diabetes mellitus fs isorder in %ncreas produces
insufficient or no insuli

Testes secrete testo which responsible for the

development of secondary cljara

Estrogen is responsible -\
characteristics in girls, etc. ‘P '
uterus for pregnancy.

Hormone secretion is lxted thro d-back control so that
they are secreted e!%required. /
ovement caused

Paralysis is partial'eor complete loss of con

by the inability to contract one or more muscles.
Epilepsy iﬁn disorder in which there is té teration

in ction or recurrent seizures.
2

= ‘
Q& Q

in boys.
development of secondary
erdne maintains and prepares




EXERCISE

A. , MULTIPLE CHOICE QUESTIONS

hoose the correct answer:

(d) None of thes

(b) Effector O

i) h act1v1ty in relation to changes in environment is: b
(b) Response &

i)

iii)

(a) Nervous ¢

(c) Mechanicé

iv) The chemicals
distant cell through Blo e:
(a) Neurotransmitter

© Hormones (d) all of these
v) The type of coordination v Plants:
(a) Nervous coord1nat1o (b) Chemical coordination
(c) Mechanical coordl a d) Botha&b
vi)  Thepartofbrainin 1 reaso 1

(a) Fore brain
(c) Cortex
vii) The part ofbrai Volved in balance an

(a) Cerebrum

(b) PNS
ic sub-division (d) Autonomic subfdivision

neuron (b) 2 neurons
c) 3 neurons (d) many neurons

The type of lens in our eye is:

(a) Convex (b) concave
(c)Botha &b (d) None of these
xi)  The automatic process of altering focus to get sharper image of near
objectis:
(a) Vision (b) Accommodation
(c) Focus (d) All of these




The vitamin necessary for proper vision is:

(a) Vitamin A (b) Vitamin B

(c) Vitamin C (d) Vitamin D
xiii) A colour blind person cannot see:

Anything (b) Red
ite (d) Black . |
xiv) “Kitab-ul-manazir” was written by:
in Hayan (b) Ibn-al-Haitham
(d) Bu-Ali Sina @o

xv)  Senso 1gFcells are present in:

(a) Retina (b) Cochle

(c) Skin (d) Nose

xvi) Thegonads are ghe get organ for:
(a) FSH (b)
(c)Botha &b ﬁ (d) N hese

B. SHORT QUESTIONS:

i) What do you mean by feedbatk @

ii) Why the nervous coor is faster than chemical
coordination?

iii)  Which of the two coordination t is begter and why?

iv) How reflex action work ex-ar

v) Why driving licenseis @s ed toacolo 9{ erson?

vi)  Why thyroid gla we and give the n e disease?
vii) Whatis therole of Islet's of Langerhans cells*

viii) Whatis “emergency hormone” and why it is namg @
ix) Whatar t@ible reasons of paralysis? :
- 1 e

xX) Whatis :
xi)  Differen % between Chemical and Nervous Coordinasi
L 4

<
C. @IVE RESPONSE QUESTIONS:
i) i s the detailed structure of human brain? .
ii) Write a note on human eye or ear.
iii) y does the intelligence level of persons differ from each other

even though the components of brain are same?
iv)  Whatis endocrine system? Discuss the gland involved in regulation
of blood glucose and how?
What is diabetes mellitus? Explain some ways of its management.
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chapeer  SSUPPORT AND
4 IMOVEMENT

Major/Concept

Unit you will learn:

Human kglet (Axial Skeleton and Appendicular Skeleton)
Ball-n- Soc nd Hinge Joints

Action of Antagpnisti@/Muscles at a Hinge (Elbow) Joint
Disorders of Skeleta¥Sygtem (Arthritis and Osteoporosis)
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[Z%» INTRODUCTION

The cells of an organism have a living material, protoplasm,which is
sensitive, due to its sensitive nature it possess special property called
irritability. It means it irritates when there is a change in its environment.
Dugfto this irritability the living organism take some action to reduce its
iry n these actions called movement. The change in envi nt
take due to some factors these factors are called stimuh& uli:
p). sOw say that movement is a response shown by livi ‘:4 prganisms
toward ‘Sti ”»All living organism have property of loco @ due to

nutrients,¥shglten and reproduction mainly plants :@ sessile while
animals are otile therefore they respo audli in different
ways. Plant regp®nds go stimuli by adjusting t of growth and
osmotic conditions ile respond to these stimuligby changing their
position either towafdsjor away from stimuli.

The movement occur at cel evel, like cyclosis in cell or

the movement of chromos wards th espective poles during cell
r

division etc.
On the basis of stimuli t ypes of movement

Types of move ton the basis of responses.




Differe e bepveen movement and locomotion
It is @ gise®nception that locomotion and move
same phenothega. ,Movement is a broad term :
response to stindé
of movement whe¥#€ or ak
towards stimuli or aw stimuli. If an organism show response
towards stimuli but doe$ not,change its pla$ay be any type of
movement but not locomv!y
|%) SKELETON AND IT

For locomotion animal bo
in a balanced and well-coordi

have skeletal system. Skeleton

to any structure. The skeleton per main functions
e Provide shape toorga
e Provide support uring mov,

0
e Provide protectionyto soft, vital organs.
Types of skeleton

There are threeanain types of skeletons.




e Help in extension ¢ Nonliving in ¢ Living in nature
or withdrawl of mnature,in madeupofcells.
body or its organs. arthropods made ® Two types of

jelly fish, helpin ~ up of chitin, in en d oskeleton
pulsion by Mollusca made up  cartilage m up
e

W, of CaCo.. of chon
o I hworm, « In high animals bones up of
co i, fluid made up of 0steo
w o a S proteins.
hydro tic

skeleton.

o)

skeletons

1 (i) Cartilage
.q_.f" (ii) Bones
Both ate figid, cellular structure and type of €

J skeleton which is o Typeofskeletonwﬁi@arder
o~
a made up of cells called o It is made up of cell
ondrocytes embedded in a osteocytes embedded
matrix of protein called matrix of protein calle
collagen. collagen.
e It is much softer than bones as ¢ It is harder due to the
well as flexible. deposition of calcium
phosphate, process is called
calcification.

&




Skull
Cranium

Mandible

Lumbar ’%
Vertebrae 7
5\.\ -

»

\_ Humerus

Q\‘ Ulna

\4 Radius

\\\ Pelvic girdle
\ ¢
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Carpals ::-_.7 -
Metacarpals m\\\\
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P n
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Phalange

Femur
2
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)

=3
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<

*

Fibula

Tarsals

'ﬁ,i N Metatarsals
’\\"}.\l Phalanges

Fig. 4.1 Human Skeleton
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4.2.1 Skeleton Provide Support and Movement

Skeleton provides support to the
body, especially limbs. i.e. Hind Limbs

Cartilage of external i
support the organs to
make their r shape. Cartilages ,’3
also support nx, trachea and ia%
bronchi of respiratorySystem. It forms L

tough pads whi s as shock

| absorbers found in knge joifits and also
orm intervertebral & tween
vertebrae of backbone. O

4.2.2 Skeletal System is a ic

The dynamigfpro of skeletal s ns that it is made up
of living tissues, it is able of quick growt ani adapt to stress and
o,
(0)

can repair itself after damage (injury). 5% to MQ% @ r bones dissolve

Fig. 4.2 Bone Forming Cells

away annu d are replaced by a new one€ cess is called
remodelin the growing age our bones enlargegith the growth of
the body. hﬁ emodeling system allows a skeleton to alfegfhe shape and
size o a in response to demands. e.g the bones carry h load or
subjected to extreme stress become thicker to provide more @th and
port.“Normal stresses are major factors in maintaining bo ath.
ere are three types of cells associated with bones i.e

forming cells (osteoblast), mature bone cell (osteocyte) and=h
dissolving cells (osteoclast).

Bone remodeling is the result of coordinated activity of osteoclast
and osteoblast. This coordination can be seen clearly at the time of repair
of broken bone.
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4.2.3 Model of Bone Healing Occurs During 6 Weeks.

A bone is broken. Let's see the sequence of events occur during 6
weeks of bone healing.

Medullary

Compact Y

oone D <
| )

/

na
*Bones are normally covered with \
layer of connective tissues

i.e. periosteum, rich in capilla

osteoblast and osteoblast forming cel

» External
 callus
b




| %) Human Skeleton

In humans 206 bones are present which can be categorized into two

groups.
The axial skeleton
The appendicular skeleton
dy,

(2)
axial skeleton forms the main axis of the hu
include bone of the head (skull 22 bones ), vertebr n (26
1

vertebr ib cage (ribs 12 pairs and sternum 1 bone
Theédppendicular Skeleton forms the append mbs) and
their attach othe axial skeleton includes oulder and

pelvis (hip) girdl€s”
Pectoral giﬂ%gnsist of two bonesi.e. sca and clavicle. The

forelimb consists of erus, radius and u carpal (8), metacarpal (5),
and phalanges (14).
Pelvic girdle consisBof e bones , ischium and pubis.

Hind limb consists of fem la, la tarsals (7), metatarsals

(5) and phalanges (14). to

[Z%) JOINTS
The junction of two bones

joints. Immovable or fixed joint™Join

pieces and do not all @ , li

girdles. &

joint. There are two types of
e bones are fixed like puzzle

Femur

Fig. 4.3
Immovable joints Skull Knee as Hinge Joint Hip Joint as Ball & Socket Joi

Moveable joints where bones are allowed to move freely or partially.
So there are two types of moveable joints i.e freely moveable and partially
moveable.
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Moveable Joints

v

Freely moveable joints

v

Partially moveable joints
e.g sternum and ribs

v

Hingé#f01 Pivot joint Sliding joint K
e.g elbow, ) e.g e.g @
phalanges e elbow joint wrist joiO
B

ocket

joint e

v

Gliding joint
e.g
vertebrae

~N

Sternum & ribs as
rtially movable joint

Hinge Joints (e.g kn

whereas ball and, @et (shoulder joint) allow move
such as forwa ackward and sideways. Both hin
same basic structure.
Tendon: Their Role in Movement .
f fibrous connective tissues by which bones are@ to

t joints called ligament. It works as strong firmly €0
‘o = 7 THE HUMAN KNEE ‘

socket joints h
4.4.1Liga

Th
one t
ro tabilizes the joint
r hold the ends of two bones
ogether. The strong
onnective tissue in the
gaments protects these
tructures and prevents them
om bending twisting or
earing.

Fig. 4.5 Ligam

any plans
ts .and ball

Patni i Fomur
fial
4 nal
L it

Lateal Mesa

* collateral

1 lgarant
fal
s

Mesisl

| st

int

e_nts of knee j
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Skeletal muscles are attached to
bones on either side of the joint by
bands of tough, fibrous connective
tissues called tendons. They are

ontraction to the bones. Itis
ected to muscles fiber at

o components of the
bones at i

ofher end. They are very i
strong, highl . Bone te o tal muscles

4.4.2 Location ovement of Hinge Joint
Hinge JOll’ltS moy€ back and forth like the hin a door and allow

movements in one | only. The knee and elbow are hinge joints.

4.4.3 Location and Mpv tof Ball and S Joints

This joint allowsfn?’l @ s. The ball of humerus
and femur fit into the sock and pelvic gi

hip and shoulder joints are bal

(a) | (b)
Fig. 4.7 %nt of Ball and socket of (a)Hip joi lder Joint
35 mu
s of arms and legs are brought about by the traction
of musclestattached to bones. Muscles are connective tisduds cohsist of
Is. These tissues have a tendency to contract an 1 he
e e possess three kind of muscles.
1. Skeletal muscles ii. Cardiac muscles iii. Smooth mus

i. Skeletal muscles

The muscles which are attached to the skeleton called skeleta
muscles. They are associated with the movement of bones. These muscles
are voluntary in nature. They are also called striped or stride muscles
because they have alternate thick and thin means dark and light bands.




ii. Cardiac muscles

These are the muscles which build the walls of heart. They are also
striated muscles but unlike skeletal muscles they are branched in nature
and arranging mash work. They are involuntary in nature, work under the
control gf SAN (Sino auricular node).

iii. S muscles
scles are the earliest form of muscles from ev ary

re made up of long and spindle shaped cells, cell
eus. They have no striations or stri hey are
digestive

Fig. 4.8 Muscles

Suppext locomotion is mainly due to skeleta sxst and
skeletal rx{;sl&s system. The contraction and relaxation offskelgtal
mu S s the bones to move. The muscles which are attac'
bo lled skeletal muscles. These muscles only exert a p
force. When skeletal muscles relax, they are stretched by the contractie
of another muscles. It shows that muscles are always found in pairs. The
one muscle of this pair when contracted other muscles will relax. This type
of working of two muscles against each other called antagonism. The pair
of skeletal muscles which work against each other called an antagonistic
pair. The action of biceps and triceps muscles of arm is a good example of
an antagonistic pair.
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The bicep muscle is a large muscle that lies on the front of the upper
arm between the shoulder and elbow. It has two heads or origin. The tricep
is also a large muscle on the back of arm. It is three headed or origin.

Triceps
contracted,
biceps relaxed

Biceps contracted,
- triceps relaxed
(extended)

~ Triceps

Tendon

tagonistic muscles of arm

When the biceps muscle
lower arm, which bend the ar

flexon. On the other side whe muscle contracts it pull on the ulna
which straightens or exten%
en t

straighten process is called
extension. It shows th he bic acts the triceps relaxes
and vice versa. It n:@in arm the bi

tricep is the extensor muscle

is\the flexor muscle and
) DISORDER OF'SKELETON SYST

4.6.1 Effect ium Deficiency on Bone
The ning of bones occurs due to depogition, of calcium
phosphat ocess is called calcification. If Ca™ défici€ncy occurs in

body or, Itimately it occurs in bones. This deficiency,of @&\in bone
is c&% hypocalcemia known as calcium deficiency dlsease A loAg term

pulls upon the radius bone of
this bending process is called

i eficiency can lead to dental weakness, osteoperg$
d rickets.
Osteoporosis is a disorder related to the aging process.
condition the bones become porous or more spongy, thinner and we&ke
so that they become fragile, in this condition a slight injury break thg
bone. Osteoporosis is more common in female than male.
Rickets

Rickets is the softening and weakening of bones in children, usually
because of an extreme and prolonged vitamin D deficiency. Vitamin D




plays vital role in the absorption of Ca™, deficiency of vitamin D leads to
deficiency of Ca™ in bone.

Rickets Normal Bones Rickets

)

Fig. 4.10 Calcium deficienc lop gickets in children

4.6.2 Arthritis
It is the painful co it@ joints due to % and tenderness of
joint. The main sympt fa tis are
e Joint pain &
e Tenderne stiffness O
¢ Inflammation in'and around the joint
Restrict ovement of joint

[ ]

e War over the affected joint .

e Tr @ressing, combing, gripping, bending over sq@ or
li stair.

%) C

Fig. 4.11 Arthritis in knee as inflammation of joint




Common types of Arthritis

Causes of Arthritis
The following fa
Injury
Abnormal metabolis
Infection
Autoimmune system

Genetic makeup
Reduction in the noru+oun f g@rtilage or synovial fluid

res oints, especi ee, causing pain and
develop worse condi in arthritis damage. rheumatologist states
that just 10 pound overweight increases force o pound on knees

at each step walk.
The sive fats tissues
release hi Is of cytokines

protei at can cause
infla at throughout body.
protein produced by

0i during rheumatoid
arthritis. It makes existing joint
inflammation more worse.

Fig. 4.12
Obesity as one of the cause of arthritis
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ind
vigc girdle.

’qles support to the body, especially limbs. i
port larynx, trachea and br: i

Cartilages
system.
There are thre

g typts of cells associated with es i.e. bones
forming cells (ost€oblast), mature bone cell/(osteocyte) and bone
dissolving cells (osteoc ). %

In humans 206 boneﬁr ent whic categorized into two
groups.

The junction of two bones’is

There are two types of joints! g
bones are fixed like puzzle pieces)

Hinge Joints (e.g knee joi allof dvement in one plane only

whereas ball and socket moveme many plans.

The band of fibrous co tive tissue ich bones are joined to
ga

one another at joi c@l ment.

The strong co tivewtissue in the li ntg protects these

structures and prevents them from bending®wiStingor tearing.
ither

piratory

vable or fixed joint. Joint where

Skeletal muscles are attached to bones on e pf the joint by
bands of Jfibrous connective tissues calledten S.

This typ orking of two muscles against each othgr called
antago is pair of skeletal muscles which wor' inst each

othe n antagonistic pair. .
’I\'Nge ing process is called flexon. Straighten process (s called
X ion.

term calcium deficiency can lead to dental weakng

osteoporosis, in childhood rickets.

steoporosis is a disorder related to the aging process
Rickets is the softening and weakening of bones in children,
usually because of an extreme and prolonged vitamin D deficiency.
Arthritis is the painful condition of joints due to swelling and
tenderness of joint.
Obesity puts stress on joints, especially on knee, causing pain and
develop worse condition in arthritis damage.




EXERCISE

MULTIPLE CHOICE QUESTIONS
hoose the correct answer: K

tion caused by stimulus is the main cause of
ism (b) Movement
otion (d) Arthritus
ii) anle work which gives shape to any stru lled
e (b) Bone
(c) Cartil (d) Skeleto

iii) The cartilage ade up of cells calle
(a) Osteocla (b) O tis
(c) Chondrocyt yg (d)C ocytes
ur

iv) Thehead offem t d with

(a) Pelvic girdles ral girdle

(c) Scapula etabulum of pelvic gridles
v)  Thelarge muscles of ar;

(a) Bicep ) Bricep

(c) Tetracep d) Pefitacep
vi) The band of to rous, &ctive tissue which are
attachedtob e‘@ ts called r{
(a) Ligamen& (b) Te @
(c) Bicep (d) Trice
i nd weakening of bone in chi ue to deficiency
i (b) Osteoarthriti

] (d) Rheumatic fe
e'muscle which is responsible to straighten th& 1'@
igament (b) Skeleton muscle

Flexor (d) Extensor Q
he pair of muscle where both work in opposite directio

(a) Antagonist (b) Cardiac

(c) Smooth (d) Abductor




SHORT QUESTIONS:
What are the main functions of skeleton?
Distinguish between bone and cartilage.
cate the cartilages in different organs.
tthe name and number of bones present in hind limb.

Whatisri Give its causes. O
Distingui en ligament and tendon.
Locate hinge'joint ist the body of human

What do you me icep and tricep es’
EXTENSIVE RE
Prove that the skeletal
Describe the flexon and exfensie
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[Z%) INTRODUCTION

The living organism performs so many vital processes. One of the
processes where living organisms produce offspring of their own kind is
called reproduction. Reproduction is the most fundamental function of

extingti if does not reproduce regularly. First the species beeomes
endang e to low rate of reproduction and finally vanish if not
species of plants and animals are in danger/0f vanishing
em or kill them in such large number which cross the
limit of its r

environmental con

¥) TYPESOFR
Living organism can pr e by two ways

I (i) Asexually
! (ii) Sexually

of reproduction which
lace by the fusion of

ti
takes place wit u@i of
male and fe g es(sex / emale gamete (sex
Cells). cells):
e Inthis type of reproduction only e In thisNtyfe ®f reproduction
one pa volved. usually tw pafemts of opposite
sexes are involyed.
e The ngs are exactly e The off spring not exactly

si eir parent. similar to any one @f ent.
e n’sms are genetically ¢ Organisms are netically
% similar to each other as well as dissimilar to each ot 11
t

Type of reproduc

eir parent. as to their parent.
o new combination of genes e Genetic recombination o
(genetic recombination) occurs. which causes variation &
leads to evolution.

5.2.1 Asexual Reproduction in Protists, Bacteria and Plants
The bacteria, protists and plants reproduce asexually by a number
of methods, whereas Bacteria only reproduce by asexual reproduction.

| =
28




Some of the asexual methods of reproduction in plants are described
below.
(i) By Fission (Splitting):

The splitting of cell into two or more cells is called Fission. It is the

simplesg’and the fastest mode of asexual reproduction during which there
is rep n of genetic material (Prokaryotes) or division of the nuc %

llowed by division of cell (parent body) into inde
daughte¥ cells _JEach daughter cell receives equal amount of
ission is of two types. i.e. binary fissi

. on
(a) BinaryFis O

cell divides into two daughfer cells. It
occurs during favorab? onditions. It
takes place in bactegia der
favorable conditions of terﬁ
nutrition and moisture, &i
bacterium divides into two bact

within 20 minutes and numer '
bacteria are produced within v& Fig. 5.1 Binary Fission

short interval of time.
a) Multiple Fission:
Type of fission w er@—: ther cell” d1 7into more than two

daughter cells
(ii) Budding:
In this type of asexual reproduction the parent g€

out growth which i lled bud. This bud detach from€p
and grows intoE rganism. It takes place in yeast and Play

i S

tiple

Fig. 5.2 Reproduction in yeast by budding

(iii) By Spores
In fungi, algae and plants asexual reproductive structure
sporangium is developed on their body. These sporangia produce
numerous unicellular spores. Spores are very small and light usually they
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dispersed by wind. Spores have thick, resistant walls which enable them
to survive in unfavorable conditions. When these spores drop on proper
substratum, they develop into new organism in favorable conditions.

_ %} Spores

Sporangium

stem and leaf. If any of thlS pa op into new plant called vegetative
propagation. These parts soo

These specialized vegetative ' orge orphologically different in
different cases but usual r one or more bud which
develops into new pl a

mint i

Runner (Grass an ) stolen (m s (ginger)
Bulb (onion and garlic),'stem tuber (potato), B phyllus)
Root tubers (sweet potato), Phylloclades (Opunti

The v a reproduction in most cases is ccumulation of
large amo reserve food and consequent growthf’of the vegetative
parts. Runner Stolon

N [EE g

Sucker Offset
Fig. 5.4 Vegetative propagation in plants
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leaves)

New plants can be pro
roots, stems, suckers a eaves. The process tural or artificial.
By Stem:

In many plants, theistem has buds as in affodils and

m vegetatiye structures such as the

D y'
5.2.2 Vegetative Propagation i (tirough stem, suckers and
ro

strawberries etc, h stems that can start new off: hese type of
stem that can duege recognized as runners, bulbs$ me, tubers,
and suckers.

Fig. 5.5 Vegetative propagation by stem




Leaves:

Some leaves have bud on their
margin e.g. Bryophyllum. These buds = /4
give rise adventitious root when fall on ' Ji

re known as root
sprouts, basi these are plants stem |
that arise from on the base of stem
or root of parent plan#that use suckers,

are apple, elm and ana tree. Suckers N , ?‘/

'[_‘Ilvix IS

| grow and form a derdse post mats . Fim o
that is attached to par nt. Too (EENT2 1 P g Sucker
many suckers can lead to op. | 333 AT

Fig. 5.7 Sucer
opagation:

5.5.3 Methods of Artificial V

Plants have unique feattir they possess growing or embryonic
centers in the form of bud: ot mbryonic centers, plants are
capable of farming new ts. The man xploited it to reproduce
desired type of pla b cial propag J kes place by cutting,
grafting and cloning.

the short pieces of
%‘ to 3 nodes and buds. It

below a node from a plant.
mbedded in soil with at least
eiabove the soil. The adventitious
d shoots grow from buds of the
portion below the soil and above the soil
respectively forming a new plant e.g.
sugar cane, sweet potato and rose.

Cutting:
Cutt
stems tha

Fig. 5.8 Cutting of Sugarcane




Grafting:

This is a technique where a branch of desired variety of plant is
joined to another plant with well-established root system. The plant from
ed

,&

Cloning (Tissue Culture Techno
It is one of the recent tech . iSwmethod tissues of selected

plants are cultured usingth ility of asexualdfeptoduction in test tube
th, hormone € ed in the growth
medium. After some tim e baby plant is transfe o field for large
commercial scale production of desired yield.

5.2.4 Apomf%P thenogenesis) is the typegof gsexual

reprod

nd
of

he type of seed production without fusion

Apo
female % It is the type of Parthenogenesis which is th@
ase% uction. Where an egg develops into a complete indiwid
1

wit g fertilized. The resulting offspring can be either haploid
diploi pending on the process and the species. It is a natural for
asexual reproduction in which embryo develops in the absence o
fertilization. Most commonly found in plants and invertebrates. The
question arises here when gamete is involved so why it is considered as
asexual reproduction? Because this process does not require fusion of
male and female gametes to produce offspring and new genetic
combination does not occur.




5.2.5 Sexual Reproduction in flowering Plants

The angiosperm is the group of plants which gives rise traditional
flower therefore these plants are called flowering plant. In these plants
sexual reproduction takes place through flower. Flower is highly modified
shogt which is responsible for the reproduction by producing seedswithin

jospermic flower has two external wheels of leave c% yX

and “co which consist of sepals and petals, res i . The
androe Gynoecium are two inner wheels of leav%stamen
and carp spectively; which are directly respo or sexual
reproductio s. Stamen produce pollen gr rpel produce

receptacle

Structure of Ovule:

as main cellular
ucellus. It is — _@halaza
wo coats, outer and :
ents. A small opening
e apex of the integument

icropyle. The ovule has L = Eoo
the funicle with which it is Synerg

Is
ondaly nucleus

v R _ - Outer in
a ed to ovary wall. Chalaza are )\ [ZF— inner integumefit

tissues between nucellus and funicle.

There is a large oval cell
embedded in the nucellus which form
embryo sac (female gametophyte).
The mature embryo sac consists of 7
cells i.e. one Ovum, two synergids,

Funicle

Placenta

Fig. 5.11 Structure of ovule




three antipodals cells and one secondary nucleus in numbers while a
diploid cell is a fusion nucleus in the center.
Structure of pollen grain:

Pollen grain develops in pollen sac of anther form microspore in the
form offloose, dusty powder. Each pollen grain is 4 celled struct

boun wall which consists of 2 layers, outer, the exine and inner
intine.

Inan rmic plants the main plant is sporophyte whic
of vegetati oral parts. The vegetative parts are roo

fertilization, it pro s seed within fruit. The s
germinate into baby plant€alled seedling, when mature
plant like its parents.

In flower androedi
(male part) is consist of stame
(microsporophyll) has 2 to
pollen sac (microsporangia) in
its anther. These pollen sac are . #§
filled with microspore mother po
cell which produce microspore
by meiotic cell division. Each+
unicellular microspore divi
its cells by mitosis and

en disperse
ecome a new

Generative cell

Generative
< nucleus

Exine

T YRR L L

Intine

" Vegetative nucleus
pollen grain (muiti lar) but Fig. 5.12 Structur @
each of its cell %. When anther burst these polle
in nature.
On t hand each carpel (megasporophyll) has one ore
. S ; *
ovules (megasporangium) in its ovary. Each ovule has single m@re
moth Q; megaspore mother cell divided by meiosis to p Q
haploid'megaspores. Only one will survive and develops into embryc
ametophyte) inside ovule, which consists of 7 cells as discus$e
earlier. The pollen grain disperse if dropped at the stigma of carpel the life

cycle remain continues. Now the question arise how pollen grain
transferred to stigma and what is it called.

[¥) POLLINATION

Pollination is the process in which pollen grains are transferred
from anther to stigma of carpel.

unicellular microspore bec

llen grain
ins disperse




5.3.1 Types of Pollination
(i) Self pollination
(ii) Cross pollination
(i) Self Pollination
It is the transfer of pollen grains from
f stamen to the stigma of same flower or
ame plant.

pollination
(ii) Cross ion

It is the tr@fisfer
of other flower belan

pollen grains from antherie

other plant of same Epem S.
O ss pollinanon

> flower to stigma

Cross pollina
more common than s
pollination, the pollen gra
are carried from one flower to
another flower through
following agents.

f-

(i) Wind
(i) Water
(iii) Insects @ /
(iv)  Anim . @S L
Fig. 5. r pollination
When pollen grain drops at stigma, it start evelopment into

ale'gametophyte), which consists o id cells, among
prothallial cells, two are male gametes, gne stalk nucleus
cleus. The pollen tube grows from stig vule through

ansfers two male gametes in ovule through mic@v;rhich

tely reach to embryo sac. One sperm nucleus fuses With m to

diploid (2N) zygote while other gamete fuses with“segbndary
to form 3N (Triploid) cell which later develop into endoSpermny
his type of fertilization is called double fertilization whic
characteristic feature of angiospermic plant.

The 2N zygote after successive mitotic divisions develops into a

embryo within the embryo sac, whereas triploid (3N) secondary nucleus

develops into endosperm. The endosperm provides nourishment to the
developing embryo.




During this development the ovule develops into seed the
integument develop into seed coat whereas zygote form small embryo and
cotyledon during this the ovary outside ovule become swollen due to
mitotic cell division and become fruit. The fruit is eaten by animal or
decay, ghe seeds come out, disperse or dropped in soil. In favorable
conditi it germinates and grows into new baby plant

stamen .

microspore  anther

mother cell \ _ -

microspore ."b,_\)\ /' micropyle
tefrad y » pistil = Y, nucellus

(= @ X inleguments

malure :
sporophyle

roungA-’f

sporophyte

double

: fertilization /
3 6\
nucleus
Fig. 5.16 Life cycle of flower O
Qs toforma

The ¥ s and petals are
usuall x after pollination. In
SO cases, sepals remain
attac with fruit e.g. brinjal.
The endosperm provides
nourishment to develop embryo.
It also stores energy in grains like
wheat, rice, gram etc. which can
be utilized by us or other animals. Fig. 5.16 Fruit formation




Formation of fruit with out fertilization
Fruit and seed formation usually occur after fertilization but some
fruit may formed without fertilization. This mechanism is called
parthenocarpy i.e formation of seedless fruit, like banana.
5.3 Adaptation in the structure of wind pollinated and Imsect
ollinated flowers.
plants spread their pollen grains by wind and H,Q'w the
other'sp y insects and animals. The plants which spre%' pollen

Adaptive
1. The flo of these plants are non- attracti size and do
not bear dour.
2. They produge pien grains in high quantity.
3. The pollen gr are very light in wei some of them bear wings
and some have te like structure:

4. They do not produc
Adaptive characterinin

3. The pollen grains have s
4. They produce special odou
5. They produce high i

5.3.3 Seed and its stgu

. etime endosperm
. e 'outer wall of seed
ic elops from integument Seed Coat-
e called seed coat. The seed  fiog** ™
co onsists of an outer thick

layer called testa and inner thin

wall called tegmen. The embryo

develops from diploid zygote. Itis  gmpryo—
a small axis, lying between two Deyees inte
cotyledons, the upper end called

plumule and the other lower end




is called radicle, during germination plumule develops into shoot while
radicale develops into root. The seed also contains leaf-like structure
called cotyledon. These are either one or two on the basis of these
numbers the seeds are classified into monocot or dicot seed,
respectiwely. In endospermic seed these cotyledons are thin and pap

like. I y of the seeds endosperm is not present than food is stored
cotyledo refore they become swollen and thick e.g pea. The hil

scare, prese seed coat. The water enters into the seed thro
d coat this pore is called micropyle. @
ocot seeds, ripened ovary Walls calle p get
nternally

of cells called
t

maize grain is divid to two unequal parts by a thi
epithelium. The larggr pbrtion is
he endosperm and th&smaller is  seed Coat and
mbryo. In the embryoni s
hield shaped cotyledon is pr
alled scutellum. Moreover

Imule and radicle are enclosed i O
rotective sheath called coleoptll
nd coleorhiza, respectively.

Endosperm

Scutellum
Coleoptile

Plumule

OoTT O ®n o

Radicle
Coleorhiza

.18 ructure of maize grain
5.3.4 Germination of seed

Breaking of seed 1 called seed 1 ation. As a result of
germination seed deve dhng
Conditions necessary fo ed germination

Only living seeds can germinate, require o t condition of
moisture, oxyg mperature.
(i) Role of waten(Moisture) < (
i i i i i pend on

Water is @ =ntial for life because metabolic activit

water. See pecome soft by water. Cotyledons and endosper
water by,imbibition become swollen and exert pressure on seed coat to

break. So embryo comes out to grow, enzymes become activ
wa nd solid reserve food change into solution.
(ii) e of oxygen:

The metabolic activities require energy. Energy is produced during
respiration which requires oxygen.
(iii) Temperature:

Enzymes activity require certain range of temperature. Most of the
seeds require the temperature range between 25 to 37°C. Seeds do not
germinate at temperature below 0°C or above 45°C.




Types of germination

here are also two types of reproduction in animal. i.e. AseQ
sexual reproduction.
5.4.1 Asexualreproduction
Animals reproduce asexually by different methods, some of them
are as follows.
(i) Fission (Splitting)
Splitting of cell into two or many cells or organisms called fission.
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(a)
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e

Binary Fission:

The type of fission where an organism divides into two organisms is
called binary fission. It is commonly observed in unicellular organisms
like prqofozoa. During this process the nucleus of the parent organisn
divideg'i two nuclei, both of them move in opposite directions i %
cytoplas anwhile, a constriction appears in cytoplasm h
deepens®ir utside to inside finally organism divides % WO

organisms.

(b) Multiple F, O
Multiple fission, i ves the division of an or m into many
small sized daughter or sms as found in Pla ium.

(i) Budding ’y O

In this method one or more @evelop on the body surface
of organism which are called buds. s separates from the parent
body starts living independently p into new organism e.g.
Hydra.

(iii) Fragmentation @ k &/

It is found in lo multicellular anim iver fluke and
nematodes. When a living organism divides into fragme ach fragment
recovers its lost regeneration and develops into rganism.

[ sEXU RODUCTION 0

.
@ss of sexual reproduction involves fusion of spgcialized

ha -cells or gametes to form a single diploid cell, zygote. @
fusienn of these gametes is called fertilization. Sexual reprodu ’
involves:

(i) Gametogenesis - Formation of gametes

(i) Mating - Union of male and female organisms to collect their
gametes at same place.

Fertilization - Fusion of male and female gametes to form zygote.

(i)

97



5.5.1 Gametogenesis in Rabbit:

Gametogenesis is the process of gametes formation by meiosis in
gonads.
These are two types.
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Sy e
l »

5.5.2 Male and Female reproductive Organs in Rabbit

Glans penis Bladder

Fig. 5.19 Reproductive organs of rabbit (a) Male (b) Female




5.5.3 Fertilization

The process of fusion of male and female gametes from diploid
zygote is called fertilization. On the basis of location of fertilization there
are two types of fertilization, external and internal fertilization.

place outside the It takes place insi ody
of female.
e Ittt in water. o [t takes place @e emale
body.
e« Both gam mature at same e« Gamete ature after

time. PY each other:

e Gametes are pfoduced in G es are produced in
large numbers. limi mbers.

o It takes place in fish . éﬁ place in reptiles, aves
amphibians. m ammals.

|19 NEED OF POPULATIgy NING
eypolicy t

Population planning is th limit the growth in number of
population especially in those.countriesswifich has limited resources or in
densely populated part ofearth.

Population means'the total number K s living in a particular
area. The humandpopulation helps in esti g\the birth and death

rates, the number of resources that will be irgd\i.e. food, houses,
health, electricity, transport, drinking water, garba ,@ posal etc.

In the modern world people wants to live quadit¥ Jife, better health

facilities and jebs. The average is higher than before which igfleading to an

increase in the population. An increase in population cat*Causg,strain on
the resourees due to high demands. This strain can lead to®n#irorimental

distugbance.

Te establish and maintain the quality of human * d
environmental conditions the birth rate should be planned according€
available resources of the area. It is necessary that the birth and
rates balances each other to maintain sustainable population grow
China and India are considered as overpopulated countries. It means tha
their population exceeds their caring capacity resulting in depletion of
resources and threatening environment. United Nations and other world
organisations formulated certain policies and strategies to keep a check
on increasing population.




|:p SEXUALLY TRANSMITTED DISEASES

The diseases or infections which are passed from one person to
another person through genital organs and genital fluids during sexual
contacts called sexually transmitted diseases. Sometimes they can

n contact. Some of the sexually transmitted disea
S, Syphilis, Genital herpes etc.

ansmitted infections have been known sinn@{ént

rld wide a major public health problem. one
of the serious e into light around 1980. Q

by virus

transmitted

AIDS (Acq Immuno Deficiency Syndrome
of infected

S

time, they

known as HIV (Hu mmuno-deficiency Virus). Th
through contaminated rgical instruments, trans
blood, sexual contacts, enta and mother's mi
Role of national AIDS CoNtr Progran@i different NGOs in
educating about AIDs.

The first role was the study ients, frequency in different
social group of population. The ne asthe study of reasons of AIDS
in different populations. Anoth educate people about

prevention. The next role is th ofLHIV in different private
and government sectoKp'@ /&

L 4
2

%\




SUMMARY,

» » Reproduction is the vital process by which living organisms produce
springs of their own kind. 6

eproduction is of two types
exual (b) Sexual Reproduction &

> A reproduction takes place without fusion of i-e no
gene mbination.

» Sexual duction takes place as a resu and female
gameti op#t-e Genetic recombination o

> Asexual réprodugtion in Protist, Bacteria an ts takes place by
fision, buddif s, vegetative pro ag tion.

> Vegetative naturgl propagation means uction takes place by

any part of plant
> Artificial vegetative
clonning and apomixe§.
» Sexual reproduction requj
grain which develop into
carpel contain ovule in it

ﬂwerl -e by

em leaves and sucker.
lace by cutting, grafting,
where stamen produce pollon
ophyte i-e pollen tube, where as

» Ovule has embryo sac g yte) which produce ovums.

> Pollination is the t fer of polle g rom anther to stigma of
carpel. @

> There are tw s of pollination i-e se cross pollination.

> After pollination pellen grain develop pol arry male gamets
to ovul where ovum is present.

> One

Seco

gamet fuse with ovum to pro Zygote and 2N
ucleus fuse with another male gamet ¢ produce 3N
ouble fertilization.
e after fertilization develop into seed where ag ary develop
ru1t
d is fertilized develop ovule contain dormaint embryo. O
he breaking of seed domaracy is called germination.
Seed germinate into two ways i-e Epigeal and Hypogeal germina
Asexual reproduction in animal takes place by fission, buddi
fragmentatlon (Regeneration).
» Sexual reproduction has three steps
i) Gametogenesis ii) Mating

iii) Fertilization.
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Spermetogenesis is the formation of sperm, where dogenesis is the
formation of ovum.

> Male and female reproductive organs are

i Gonades to produce gamets

Ducts; gamets collecting tubes

Genitals; gamets donating or receiving organs. .

male are prostrats, cowper's and seminal vesicle. &

male are ovaries.
is the fusion of male and female gametes iploic
zygote (

There are es of fertilization i-e ext
fertilization.
> Population plangi

population.
» Sexually transmitte . e passed from one
person to another throug} and genital fluid.

tial for co@ and survival of

internal

is_a policy to limit the gro in number of

Choose the correct anste
i) The process which_is
species is
(a) Digestion (b) Re t

(c)Reproduction (e)Excrétjo

4
ii) The type duction which is necessary fo @ jon is
(a) Vegetati ropagation (b) Fragmentatién
(c) Sexu duction (d) clonning

iii) The ar structure, responsible for asexual reprgdv@

sion is

wi
)x (b) Spores
metes (d) Pollen grains .
iv) example of stem which run horizontally on surface of soil t8

produce vegetatively

(a) Mint (b) Ginger
(c) Onion (d) Bryophyllum

v) Plant stem that arise from buds on the base of parent plants are
(a) Bulb (b) Rhizome

(c) Sucker (d) Runner




The type of seed production without fusion of male and female
gametes is

(a) Parthenocarpy (b) Apormixes
(c) Grafting (d) Scion
vii) 4/ The female gametophyte of anglosparmic plant is
) Embryo sec (b) Ovule
(d) Carpel
viii) zygote is angiosperm develop into
at (b) Cotyledon
(d) Endosperm O
ix) nades in rabbit are
(b) Ovaries

(c) Scrotal sgc (d) Vasdeferen
xX) The female g tes are fertlhzed in ear end of
(a) Oviduct o 0

(c) Ovaries @ nd b
B. SHORT QUESTIONS

i) Distinguish between ase Xual reproduction, Epigial
and Hypogial Germlnatl

ii) Draw neat and labeled f Angiospermic flower.

iii) How a new plant de e y growing plant?

iv)  How leaves de lo ew plants'?

lab dlagram of

vi) Draw neat and labelled diagram of mal efophyte of
angiospermic plant?
i ale reproductive organs of ra i: glands.
: TD's?
ation control is considered important rosperous
L 4
ife cycle of Angiospermic plant. < .

XTENSIVE RESPONSE QUESTIONS: O
Describe natural asexual reproduction in plants.

What is pollination? give adaptive characters of wind and insec
pollinated flowers.

iii)  Describe different types of asexual reproduction in animals.

iv) Describe the process of Spermetogenesis.

What is germination? Give the condition of germination also
describe the methods of different germination.
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Introduction

It is a matter of common observation that the offspring of all
organisms resembles their own parents. Man has long been aware
” like beget like” i.e. it is one of the characteristics of living things

g a produces garden pea plants. These offspring’s would show
sim s_to their parents. The characteristics of the offspring’s to
resem eig parents is called heredity. The branch of biology which
deals wi study of heredity and Variations is called~genetics
whereas the ss by which characters are transSmitted from parents
to off springs i led inheritance.

Living thing reproduce sexually, their offspring differ

somewhat from the nts. They show fresemblance with one
another as well as with if\parents (but they are not their exact
copies, even than the b

resembles exactly with one aho nor with their parents. Similarly
alike. The same is true about

and“sisters of one parent, neither
puppies of the same litter are rﬁ?
plants, such differences are calle iations.

Fig. 6.1 variable offspring of some parents.

Gefies control inheritance of characters:

Life of every organism; every character of his structure; functi
and behavior, at all levels of biological organization is programmed and
controlled by a set of instructions. These instructions are in the form
of coded biological information called genes. This biological
information to offspring is passed through egg and sperm (gametes)
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which are the sex cells. You have also
received your genes from your parents
and they received their genes from their CRI oS
Thus you and your brother ' ¢
and sjst share many genes of your
ven of your grandparents.
ited characters are
determine Vv , genes which are

e

transmitted generation to
generation. Th e can say that
“Heredity is the by which genes
transmit characterse fi arents to N

offspring”.

As we know that e
chromosomes. These num ,
individual of a species generatio g ation.

All human contains two s¢ chromosomes. One haploid
set (n=23) is paternal in origin, ¥ antributed by sperm while

the other haploid set (n=23) is materrial whigh comes from egg. The

genes are located at ro ome dy inherited through

chromosomes during eproduction. wo chromosomes
P S

ain constant in all

ig{ 6.2 Chromosome
d of organigm specific number of

X
which are similar i ir e, size and ifiom\ of centromeres
present in a cell make one homologous pair of\chromesome. These
homologous sq:tss chromosomes provide the 1 basis of
heredity of a nism. O

Homologous Homalogous

chromosomes chromosomes

S

& YITRS
i)

Sister Sister
chromatids chromatids

Fig. 6.3 homologous pairs of chromosomes of an organisms




I E CHROMSOMES AND GENES

As we know that the chromosomes are fixed in number and
shape in the members of a species. These chromosomes contain many
gengs. Now the question arises what is the compositi of
c somes and genes?

icgl Composition of chromosome:
hemical material of chromosome is called %‘atin,
which sically a nucleo-protien (Deoxyribo Nucleo%x It is
compose A (40%) and 3 Parts of a Nucl
special pro .e_Histone

N

(60%). DNA €o
Nucleic Acid) is ma,
billions of unit
Deoxyribo Nucle

Each nucleotide is made
of deoxy ribose sugar
(CsH1004), phosphoric acid
(HsPO4) and N1trogenous
bases as shown below F

ribo

H

Nitrogenous
base
(adenine)

Pentose Sugar

ical structure of a nucleotide

DNA

* Protein

= Asignificant amount of RNA is also
associated with chromosome because
these are the sites of RNA synthesis.

Fig. 6.5 Chemical Composition of
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The DNA of a chromosome exists as one very long double
stranded fiber, a duplex, which extends unbroken through the entire
length of the chromosome. This long DNA is coiled to fit into a much
smaller,spaces.

and nucleus of

If we gently disrupf’a eukaryotic nucleus and ne the DNA

. . @ . . .
with an electron micr pe, we find that it is because the histone is
positively charged whil is negatively . This beads of
histone and DNA is called nu e, whe ring of nucleosomes
wraps up into high order c d
e.

oil. This super coiled
chromomers form chromoso

6.2.1 GENE A LOCALISED PAR%

To understand the nat

sition of gene we must
know about structure o cause gene€ is
which has a coded in a o synthesize

calized part of DNA
which works as
enzyme.
Brief structur A O
The model,of DNA was suggested by Watson and C@ 1953.

This model is'based on X-Rays Photographs and chemical*analygis of
DNA. Ac to this model ¢ < .

a double helical structure.

o ach helix is a polynucleotide chain which are twisted arou
each other.

e The outer part is called Upright, which are made up of

deoxyribose sugar and phosphate. The inner part called Rungs,

made up of paired nitrogenous bases.




Both helix are complementary to each other which are held
together by hydrogen bonds.

e The complementary helix have complementary base pairs i.e

Adenine pairs with Thymine and Cytosine always pairs, with

4
3

phosphate

backbone @ e / @
() ® & (©)

@.6 Structure

Gene: ¢

Gene is the small segment of DNA which ha i
in the for code to synthesize a protein. it s
biological ation. Each gene is located at spegificgposition on
chrom his position of gene on chromosome ‘cﬁene
locus'(loci). Each gene has a specific function e.g. a gene @etertmines
iy

t of plant; another gene determines the colour of thei @s

The coded information may change due to any reason whichi
called genetic variation caused by mutation. This genetic variation
among off springs lead to tremendous variety in their traits. This
variation in the genes of a trait give rise two or more than two
alternative forms of a gene. These alternative forms of a gene called




alleles or allomorph. Some genes may have as many as 300 alleles.
A diploid cell thus any two of these multiple allele while a haploid have
one allele.

Gene ig'a Unit of inheritance which is copied and Inherited to th
next ration

nucleotide
molecule. uence of bases in one strand

strand will be auto lly known due to specific
base- pairing. This"propesty of the two strands of
double helix makes D ique molecule
suited to store, copy transfer ge

information from generation ration.
DNA is able to make its ex

nucleus of cell before cell division'
duplication of DNA is called rep
Gametes are haploid cells, ca
replicated DNA. This copy..ca gene Fig. 6.7

parents to offspring throug gamete lication of DNA
The Watson a&iok model of DNA ifeally ,proposed the
mechanism of self replication. The hydrogen bondst 1d together
the double heli
like a zip. The d
new nucleotide of

separate chains sequentially. *

T e\ Dogma of Protein Synthesis by Gene:

term central dogma means a set of beliefs where a ge
expresses by synthesizing a protein. This protein work as an enzyme,
which carry down a chemical reaction to produce a metabolic product.

This metabolic product either develops a character or lead to develop
a character.




DNA is located in the nucleus of eukaryotic cell while most of
the synthesis and metabolic reactions occur in cytoplasm under the
instructions of DNA (genes). Therefore DNA requires some other
molecules to carry its genetic information from nucleus to cytoplasm.

o) e
esis.

The protein synthesis wher
contained in specific segment of DNA is copied in
is RNA carry
information of DNA sgque nucleus to cytoplasm
called messenger R ess of copying DNA

information to mRNA is

| 2. Translation:

In the second step two RNA: transfer RNA (tRNA) and
ribosomal RNA (rRNA) transl forination of messenger RNA into
the specific sequence of c ich help to synthesize the
protein.

&\1 UCLEUS
/ C .«-* Gene

. protein |

D
.g."

9,

incorporating

aming acids into
the growing

i protein chain

LA

MENA being transizted 2
translation

Fig. 6.8 Translation from gene to protein




I E MENDEL AND HIS LAWS OF INHERITANCE

Gregor John Mendel, an Austrian Monk
carried out breeding experiment with garden pea
(Pisum sativum). He explained the mechanism of

heredify. He is known as Father of Genetics. He [
studi traits (characters) in pea plants one

by one #€. Height, seed shape, pod shape, seed
olour, flower position, pod colour. !
study the contrasting pairs of

these above traitS/ because they were easily

distinguishable 1li Tall and Dwarf. These

varieties continued te %ﬂge offspring identica Fig. 6.9

to their parents generation after generation, regor John Mendel
)

breeds.

Pure-breed means that if

an organism is self fertilized, \
the offspring always loo

exactly like parents e.g. i

parent pea plant is .tall @ :
have purple flowers perform | (a
self pollination to produce next
generation, thehoffspring will

always be tall ave purple
flowers.

.
@study was based on these seven pairs of con!@
charac t considering the inheritance of single pair of contrasti
characters at a time. He counted and recorded the parents a
offspring of each of his cross. His keen interest in mathematics led him

to the formulation of certain hypotheses which led him to present laws
of Genetics.

long as they were self-p such varieti
called true breeders and thei ing e@e—




6.3.1 Mendel’s experiment and Law of Complete Dominance:

Mendel took gene as factor; he told that both parents donate one
factor of a trait. If both the parents donate same factor of the trait, the

oth parents donate different factors (allele) of a

varieties an sed them. All the seeds were co hand allowed to

hybrid or heterozygous for the trait i.e. Tt f(@
his experiments, he took pure tall ste ort stem
CO

grow. He foun that all the plants were of tall,stem, no plant with
intermediate stem und to grow in this_generation. He repeated
his experiment on pea plants with differe its having contrasting
characters, found

result than resented the law of
dominance. According fo @ a pair of contrasting
characters (heterozygous) is Bfoug ether in a cross, only one

i e'other will be masked. It means
is completely dominant over

other.
Parental generat'm‘@ Tall /soyrt (dwarf )

Genotype

Gametes @
irst eneration

F | Tt all t henotype
| é ) e Cvp J
@rom above experiment some terms came into light wh@e

only used in genetical studies.
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6.3.2 Common terms used in Genetics:
Dominant:

The factor (gene) which express and masks the expression of other
factor in heterozygous condition is said to be Dominant factor. Mendel
repres€nt it with capital letter like T for tall.

Recessij

The factor
condition 1
alphabet like't f

h is unable to express or masked in het %&J

be recessive. It represents by small le
all (dwarf). 6

Phenotype:

It is the physical appoa of the trait on the basis o erited genes
like tall, dwarf, round kled seed etc%

Genotype: ;

The genetic makeup or genic t10 alt like TT, Tt, tt etc.
Homozygous:

An individual having same factor& of'a trait called homozygous.

For example, TT (factor for tall !
Heterozygous:

An individual having differ ctors of a t 1% heterozygous.
For example, Tt (factors of tallness and dwarfne t

Parental gene (P1)

The original eeding organisms were called pare a@ration
or P1 by Mens

F111a1 on ration or F1: 1 < ‘
of true breeding organism were called First

or F1. ‘

Secornd Filial generation or F2:
The offspring of filial one generation produced by crossing self
fertilization were called Second Filial generation or F2.




) MENDEL’S LAW OF SEGREGATION OR LAW OF
PURITY OF GAMETES

Mendel when crossed pure tall
andpdwarf plant and got all tall plant
i generation but unlike the P1 . IZ
plants of F1 generation
zygous. Mendel did not
ents here. He planted
F1 generation and
elf pollinate. He
observed that ¥ the mext generation
(F2), both the pat pes, i,e. tall m ‘]F2
and dwarf stem [varieties were
produced. When he co \ese, he
found that in F2 generatig e two
types of the individuals were prese Q
. respectively. Mendel perceive -‘gfv' ' ese results that when the plants
of F1 generation form their gamétgs, the factors (allele) separate or

segregate again in such a that\only #ne of the two alleles enters
each gamete. On the basi ese ob ibn he presented the “Law

of segregation” thisfis alled law of f gametes. This law
states that in an 6érganism, the factors (gen istin pairs but during
gametes formation these factors segregate cle @1 each other, so

each gamet nly one factor of a trait.

Alleles separate during gamete formation.

regation

Gametes

all the s€ed

.12 Alleles separation
ring gamete formation

a ratio of 3:1 tall and dwarf

en more characters. He crossed between two individuals (P€ap

ering in two traits which he called Dihybrid —Cross and the 1

ined in F2 generation called Dihybrid-ratio. The results achie

as a consequence of dihybrid-cross is known as Inheritance of t
traits.

)

When Mendel crossed yellow cotyledon and rounded seed
containing plant with green cotyledon and wrinkled seed containing
plant. The F1 generation had all plants with yellow cotyledon and
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round seeds. This proved Mendel previous findings that allele for
round seed is dominant over wrinkled while yellow cotyledon over
green.

endel self fertilized the F1 generation, expecting either of the

two following possibilities: .
i

(@) If t es for round seed and yellow colour are insep
(depen n each other), as well as those for wrinkled s
green c en in F2 generation % of the seeds wi
and yellow a ill be wrinkled seed and gree

(independent) a d di

other, then in F2 g n some plants produice round seeds with
green cotyledon an have wrin %@ds with yellow
cotyledon will also be expﬁ long wit .% ental combinations.

Mendel actually obtained ffere kinds of phenotype in F2
generation. Out of a total 536 se obtained four different
phenotypes i.e
Round and Yellow seeds =31 finkled and Yellow seeds =101
Round and Green seeds =1 i d and Green seeds =32
Genotypes for round an low seeds
Genotypes for round andigreen seeds
Genotypes for wrinkled and yellow seeds
Genotypes for wrinkled and green seeds

- 295
© 0|00
*Q

ibuted to the gametes inde 5

RRYY| RrYY | RRYy | Rryy *
Round, yeliow @ 2 9 B
seeds  Self- "f.,-'!' ‘.‘E;\}
poll:naﬂoﬁ RrYY rr¥Y | RrYy rrYy

Pure breeding g @
> wrinkled, green R it ° ‘
seads RRYy | RrYy | RRyy | Rryy

= olo|eole

ReYy | vy | Revy [ reyy

Parents (P} Parental gametes Frist generation (F;) 9 Yellow, round 3 Yellow, wrinkled
3 Green, round 1 Green, wrinkled

Second generation (F;)

Fig. 6.13 Expected ratio in dihybrid cross.
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These numbers are in a ratio of about 9:3:3:1 for the four
phenotype it showed that the genes for seed colour and shape are
independent in their inheritance. They do not necessarily stay together
in the combination in which they occurred in parents.
his observation led to the formation of Mendel’s law, of
ent assortment. It is stated that the genes of assorted traits
endent in their inheritance

s of one pair of genes separate from each other during
gametes for n”
Multiple Allel ood Groups in human as antexample)

According to I's finding that each trait has two alternative
forms (allele). Later if was_found that some trait has more than two
and more alternative . These traits™are\called Multiple Allelic
Trait or Multiple alle O blood group system in human
population was the firs covered ' multiple allelic trait. Karl
Landsteiner in 1901 discove O"blood group system. There are
four phenotypes due to presence nce of two specific antigen on
the surface of RBC.

The genetic basis of ABO"syste

s gxplained by Bernstein in
1925. This system is controlled by a poly: f ene I on chromosome
9, contain three alleles i.ev1,A1,B and i.

Mutant 1 —— [A @
Gene I Mutant 2 ——» B Multiple &

Mutant 3——> i

le of Gene I

v}ou A ATA A-Homozygous A

> P A1 A-Heterozygous O
IBIB B-Homozygous B

Group B IB i B-Hetrozygous

Group AB [AIB AB-Heterozygous AB

Group O ii O-homozygous NO




Rt blood type (R= Rhesus):

This protein was first time observed in rhesus monkey the
another mendalian gene found in human. This gene produce a protein

which #8 found on the surface of R.B.C as well. This trait has 2 allele s
domi Rb and rk recessive. The Rh protein produce RP prot
therefo on called Rh+ve where as rt gene is unable to prod :
protein so erson called Rh-ve person will be rbrh.
Role of anti igs for AB and R! in blood transfusion:
It is already, n that the chemicals cel ns of an
organism can wor ag angfgen to other organism. Wh se antigens
enter in the body of organism. This or, sm produce defense
protein against this anti protect itself. oteins are called
antibodies.

@arts their expression at

death. The person also

t few months after birth.

The blood group alleles (I*] IB

embryonic stage and keep exp

produce anti-A, anti-B antibodie&
The person of A-blood group prod

ntibodies while person
of B-blood group produce bot ti-A ti-B antibody while
person with AB blood OL@ ot produce of the while person
with AB blood serurrﬁa} g antibodies ca ody. The blood
serum containing antibodies called antiserum.
blood group which contain a ibodies if
oup. The R.B.C of this B-blood grou@rork as
son of A-blood group it anti-B antibodies"will work
or R.B.Cs of B-blood group and clumped c&l@d
C&

antigen in

against t

ag ir%r . Which lead to serious problem, this clumped c
n t

the

ough fine capillaries. Therefore during transfusion of bl
e must be careful about blood group.




A and AB Recipient donot have antibodies A.
B and AB Recipient donot have antibodies B

AB only Recipient neither have antibody or
antibody B Py

0O,A,B,AB e Blood group have antibo% and

> o >

©)

antibody so it can receive lood

group.
* O blood can be do d & , Band AB
because donor’s es are quickly

absorbed by other. e or diluted in

recipient bleod. Therefore O blood is
called univers: or

. On the other hand Sid e RP factor has different phenomena:
. unlike the naturally occurri -Avand anti-B antibodies of ABO
system, anti-Rt antibodies“,do roduce automatically. The
production of anti-RP antibodies reﬁlgD imulus which is RP human
protein itself. It works as antigen. If a vegperson receive RP protein
(antigen) through wrongsRb+ve blood tr, nf ion, he will begin to
produce anti-Rh antibodies against Rk a sN\RP-ve blood person

does not contain any RP protein (antigen) canb Gsferred to Rh+ve

person (recipient).
Aecording to Mendel’s law of dominance only CC}factor

8 Co-Dominahce;

| expresses in heterozygous condition but it was also found|that'some
trait has alleles that are both expressed in a heterozygous €o, @ n

independently. This phenomenon of inheritance where both allélg

dominant and expressed equally called Co-Dominant e.g. AB bl

group, where both alleles I* and IB express and produce antigen A a

B both.

e
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Incomplete Dominance:

with re, breed white flowered. He found "omemesus Homazyo

parent parent .
pink plant in F1, these results were

against of dominance. This new A
phenotype iptermediate between those

Carl Correns in 1899 crossed a pure e
breed red flowered Japanese 4 O’ clock plant ' ' ?

heteg@zy

pink flowered p F2 showed all three

phenotypes of flo in the ratio of 1 red; 2

pink: 1 white. Red and white.are homozygous

for their respective allele§. It was also found

that when alleles for re hite were

present together (heterozygous

plant, neither of them masked t @ her, therefore expression

of both genes blended to produce
This phenomenon of inher re both alleles of a trait

express in heterozygous conditi eir gkpression get blended to

a
produce new phenotype called incomp minance or partial
dominance.

6.6 VARIATIONS’&Q EVOLUTION &

ious discussion we have learn@l' ing things
exist in great wvariety. They have many features in @n. For
. o

are fundamental similarities in th hemical
structure only in chemistry, there exist similarities in mérgho

also K rats with mice, turtle with tortoise, frog with toa .

Tortoise Turtle Frog Toad

Fig. 6.14 Similarities in animals
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Similarities discussed above and yet numerous other similarities
suggest that species are more closely interrelated in some ways, some
species are more closely interrelated than the others. The great variety
of forms leads to many questions such as: How living things vary from

ea her? Have they always been like this? Did the great vari of
li appear with time? \,

T ount for the answers of these question, first e will
see the v and its causes:
6.6.1 Varia d their causes: O

The differelzce characters such as heigh our, etc. among
individuals of sam: ecies are called va ions. Variations may be

. caused either by the of env1ronm the changes in the

genetic material.

a) Env1ronmental variatjon:
Variation caused by tal
factors among the m f sa “
species, it is not i &

offspring e.g ent of muscle

in athletes s ofisome body par s/ .

due to acciden diseases etc. ’
vnatlon: ‘
iation caused due to changes

ic material called genetic or Fig.
ble variation. This type of develo
'ation is considered as raw material for evolution. Q

On the basis of effects there are other two types of variati

b) Herit

.15

Continuous variation:

These variations refers to small differences in characters of the
members of a species i.e. Height, Skin colour, Intelligence, Eye
colour etc such variations are neither purely genetical nor purely




environmental. They appear to be the combination of both
factors.

ion in skin colour and fheight

Qmong the members of

ey are purely caused by
fingers in hand or foot,

d) Discontinuous va

These are sudden and

Hexadactyl Hand

Attached Earlobe Detached Ear lobe

Fig. 6.17 Discontinuous Variation
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6.6.2 Causes of variations

ii)

iii)

some important causes of variations are as follows

Mutation:

t has been a common observation that some strikingly di @
racters than the others e.g. some person has six finge

or feet. This phenomenon of producing sudde nges

utation. It can be defined as the su nges In
material (genome) of an organi the major
itable variation among th nisms which is

consider d’as e starting point of new spec

Crossing over

It is the process o;z 1 excha egments of chromatids
between non-sist of homologous pair of
chromosome. It occur i hase of 1st meiotic division.

Due to crossing over d paternal alleles are mixed
and segregated. So t & init@ combinations of alleles are
made. Due to this i

r And segregation, offspring of
same parents ie@ riable. /

Environm

Number of environmental factors affect
variations . the changes in the pigmente

xposure to sun light or the develop of muscles

* ( \
ig\ dependent assortment of chromosome:
% uring metaphase of first meiotic division homs

chromosome come together in the form of pairs ™a
subsequently segregate during anaphase I into the daught
cells independently. This produces a wide variety of different
gametes.




Fertilization:

The set of alleles carried by chromosomes of each gametes is
unique and always differ from each other. There are number of
ale gametes available to fertilize a single female gametes. Thu
rent combination of characters in an individual are possi

a ult of fertilization.

Thi aipstaking scientific work of biologist leads t idea
of evolution éeSpgcially organic evolution. Evolution is® cess
where descend ome better than ancestors, organic
evolution explain at present day living things dified from
simple ancestral forms ing the course of ti through a gradual

and continual process offmodification.

not onla n how living things

ic similarities as well.

Theories of organic ev
have become so varied, it als

Several theories have been pro
evolution, we are going to discus

plain the mechanism of
em here.

6.6.3 Theory of Natural Sel

nism:
Charles Darwin 8(@ 2) was an efs man. He studied
different plants and als, collected new spe€i nd categorized

them. In the year 1859, he published a book Of Species”

where he pro the theory of Natural Selecti which he
presented simple evidences in favour of evolution an @ed the
mechanism o Q of species.

The m&ir@s of the Darwin’s theory are as follows: ¢ < ‘

i \ roduction: living organisms reproduce rapidly so tha @
ber of their offspring could increase rapidly.

truggle for Existence: Due to the limited available resources
of food, shelter, etc. the offspring of species compete not only

with each other but also with the members of different species
to share these resources. In this struggle a large number of

ii)




individuals of each species are eliminated. As a result the
population remains stable.
Heritable Variation: Individuals of a species differ from each

other in their ability to obtain resources, withstand
nvironmental extremes, etc. These differences in charact re

ed minor variations. Darwin concluded that su

le for existence is not random but depends &\rpart

e heredity constitution of the surviving indivi hose

Is whose inherited characters fit th to their

envir t would survive and produc I pring than
less fit i 1duals who will vanish.

Natural sele Nature selects the fit individuals to

survive and” réproduce. As a con nces, the favourable

variations are thei eritance to new young
ones. Q

Over millions of S o ions, natural selection and
inheritance might ha ’\"ﬁ"l ow=the accumulation within the
species a number of ¢ \‘é S With survival value. As a result,
a species may slowly changds to agbetter new species. Darwin
was very much convinced by Artifieial selection.

ed through
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Number of evidences are reported in support of evolution from
comparative anatomy, homologous organs, analogous organs, vestigial
organs and fossils.

® Hegmologous Organs (Vestigial Structures)

il

f » Whales and snakes have leg bones
m?;n » Flightless birds still have wings

} » Animals with non-functional eyes

Fig. 6.19 Homologous, Analogous and Vestigial organs
6.6.4 Evidences from Artificial Selection:
Artificial selection is the cross breeding of domestic animals and

plants to produce specific desirable features. Various breeds of dogs,
pigeons, sheep, horse, cattle, cow, buffalo, hen etc. among the animals,
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have been developed through artificial selection. Darwin convinced
biologists that the process of artificial selection could produce so many
changes in a species in relatively short period of time, then natural
selection should be capable of considerable modification of species
ovgr thousands of generations

SUFFOLK PUNCH: 16.2HH MUSTANG: 14.2HH THOROUGHBRED: 16.0HH
Fig 6.20 Different breeds of (A) Goats, (B) Horses by artifical selection
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is_called inheritance.

> Living s, when reproduce sexually their offspri iffer
somewha their parents, such differences alled
variations.

> Heredity is th y by which genes transmi
parents to offsprigg.

> All human containg two sets of 23 chromo es.
> Haploid set (n=23) is m@' al in origin is contributed by
sperm while the other haploi t (n=23 aternal which comes

from egg Q
> The genes are located at c and inherited through
chromosomes during sexual i

> Two chromosomes which are ar their shape, size and
position of centromeres px+ make one homologous

pair of chromosome.

> The chemical material o@omosome is omatin.

> Deoxyribo nucleoprotein is composed of DNA& ial protein i.e
Histone. DNA( Deoxyribo Nucleic Acid) (H3PO4

> Eukaryotic.chromesome are composed of chrom omplex of
DNA and ein i.e. 40% and 60% respectively.

> DNA s helical structure.
> Eth is a polynucleotide chain which are twisted ardu
> 1x are complementary to each other which are held toget

rogen bonds.

> Gene is the small segment of DNA which has genetic information in
the form of code to synthesize a protein.

The process of duplication of DNA is called replcation of DNA.




A gene expresses by synthesizing a protein. This protein works=] as
an enzyme, which carry down a chemical reaction to produce a
metabolic product.

> Genetic information flows in a cell from DNA to mRNA than to
ibosome in cytoplasm, which is two step process for in

zyme) synthesis.
> ription: DNA (gene) is copied in complimenta & he
called

copying DNA Information to mRN

> Translati A and rRNA translate the info ti mRNA into
the specific ence of amino acids.

> Gregor John lfe el is known as Father of ics, He studied
seven traits (c ters) in pea plants by one.

> Pure-breed mean an organism. i rtilized, the offspring
always look exactly 1i ts Q

> Mendel took gene as a fb arents donate same factor
of the trait, the organism {s omozygous for this trait like
pure Tall.

> If both parents donate t factors (allele) of a trait, the
organism is hybrid or Zyg fof the trait

> The factor (gene) whi ress and'm the expression of other

factor in heterozygous condition is sai ominant factor.
> The factor whichis unable to express o in heterozygous
condition is said to be recessive.

e isithe physical appearance of th the basis of
d genes like tall.

rait like TT,
*

‘I an organism, the factors (genes) exist in pairs but duri ametes

ation these factors segregate cleanly from each other,

ete has only one factor of a trait.

ome trait has more than two and more alternative forms. Th
traits are called multiple allelic trait or multiple alleles.

> The phenomenon of inheritance where both alleles are dominant

and expressed equally called Co-dominance.
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> The phenomenon of inheritance where both alleles of a trait

expressed in heterozygous condition and their expression get

blended to produce new phenotype called incomplete Dominance
or Partial Dominance.

> The¢ differences in characters such as height, colour, etc. among

indifiduals of same species are called Variations. Variation m a

either by the effect of environment or by the change: &h

genetic rial.

A. MULTIPLE CHC %UESTION %
Choose the correct a Q
i) Branch of biology deals @w s@ eredity and variation
is called:
dity

(a) Inheritance
(c) Genetics ion
ii) The way by which ge +s ters from parents to
offspring is @ /
(a) Genetics & (b) Inheri
(c) Heredity (d) Allele

iii) Two similar’¢hromosomes in a cell which are shape,

size and position of centromere called

(a) Chr (b) Arms
‘c) @ (d) Homology 4 O
iv TX emical material of a chromosome is called
romatin (b) Chromeres .
Chromonema (d) Chromatid
v) The outer part of DNA helix made up of sugar and phosphate is
called
(a) Nucleoprotein (b) upright

(c) Rungs (d) Phosphoester
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The small segment of DNA which has information to code one
protein is called

(a) Nucleotide (b) Polynucleotide
(c) Gene (d) Exon
vij he exact duplication of DNA is called b
uplication (b) Replication &
( nscription (d) Translation

(@) ous (b) Heterologous
s (d) Hetero
ix) The Genetic cosfStitution of a trait is called

.
(a) Genotyp (b) Phenotype
(c) Genome 7 (d) P
B. SHORT QUESTIO 9’9

i) What is gene and how
ii) Define following terms
(a) Homologous Chro (b)Heterologous Chromosome

(c) Dominant allele ) Alele
(e) Recessive allel ( gous
(g) Heteroz&l@

h

e parents donate same factors of a chzié@ called

iii) Which of the phenomena of inheri 13 there where both
factor express intheterozygous conditio

iv)  List w factors which are involve @ of natural
seleétion. @
Rel icial selection with natural selection
NSIVE RESPONSE QUESTIONS: * O
cribe the Waston and Crick model of DNA.
ow gene express describe in detail. O
State and explain the law of segregation of Mendel’s.

Explain the inheritance of dihybrid cross by law.
Explain the Darwin of theory of natural selection.
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[&) INTRODUCTION

No living organism exists in isolation. Each and every living
organism is surrounded by material and energy, which constitute its
envitonment and from where it must derive its needs. Thus for its
s 1 plants, animals and microbes etc. require from its environment
as f energy, supply of materials and removal of waste products.
For the sic requirements each living organism has to/depend open
and also ct with different nonliving (abiotic) andsyliving (biotic)
component e environment. The abiotic s.components include
inorganic elem such as water, carbon dioxide, oxygen, nitrates,
carbonates etc. Oggapic compounds like carbohydrates, proteins, lipids
etc. and physical ures such as solar‘energy, wind, temperature,
. rainfall, soil etc. The

mponent consists of bacteria, fungi, plants,
animals etc. The Scientifi &({)f environment, ecology, evolution and

global change with in a comb form called environmental biology.
. It examine the ways whe nism, species and communities

influence and impacted by natur ﬁuman altered ecosystem.

/%) LEVELS OF ECOLOGI® ANIZATION
Life is supported| on earth within

thin envelop of aif, water*and soil. No life

exists beyond the earth’s atmosphere or

deep beneath qits upper crust. Thus life

~ sustaining®,envelope of earth is called
biosphere:

In ecology, the level of organization
- ranged from organism to biosphere. The
area 'where an organism lives is called its
habitat. It may be on land, in water or in the
air.

For example
Habitat of frog is a pond. The group of organism belong to the
same species lives in a particular area is called population. The group

e




of populations that lives in a particular area or habitat and interact with
each other is called community.

Fig. 7.3 Showing Sgme Members
er Family of a Community

Population of/

For example-A f’r water pond includesia population of Hydrilla,
a population of frogs, in orms, rohu _and many other kinds of
animals. Members of communityhteract with each other as well as with
their nonliving environment. PDu this interaction energy is also
transferred from one to anothe Sosthe area where these all
interactions occur called Ecosystem.

The term ‘ecosystem’ was first pro Tansley in 1935, where
‘Eco’ means the environment(house) and * implies an interacting
area. An ecosystem is composed of organism i f ing each other and
with the abiotic environment, as well as flow of ccurs in a given
area. Thus an ecosystem may be as small as a dead\t tree, a puddle
or as large as anjocean or forest. The largest possiblé rgommunity
comprised of allliving organisms on the earth is called @ere. All
ecosystems on earth combine and constitute the giant e stem, the
biosphere. (The biosphere may be divided into sub-levels, bieme€s.
bio-geographical region recognized by specific vegetation orSclimate

called Biome. .

7.2.1€@6mponents of ecosystem
We have already studied in lower classes that ecosystem is comprised
of two main components.

1. Abiotic Components
2. Biotic Components




. Abiotic component
Abiotic components of an
ecosystem are the physical
pects of its surrounding
ich influence upon the
icocomponents. They may
tr their distribution,
rep tion, feeding, growth
and ism. Many abiotic
compone affect an
ecosystem most important
are light, temp e, water,
soil and air. All t

ese work in
: interacting manne
Light Q
i life cannot exist. It is a source

It is the most vital facto
. of energy for every ecosyste

. 44 Ab1 ic component

onvert this light energy into
chemical energy by the proce nthesis. This chemical energy
is stored in the form of foo eded by every living thing.
Distribution of plants and.an i edgby the type, intensity and
exposure time of li t@ all amountfo is light is utilized in
photosynthesis w S rest of it maint

and atmosphere. Lightiis also necessary for wisiong@gd for the start of
certain biologi processes e.g. flowering of
vitamin D % beings and migration of man

Tempera

important abiotic factor affecting an ,ecg
terrﬁ‘::u . It is low at high altitudes and high latitudes, t

nges accordingly. Temperature changes during day ang
o varies from season to season. Many birds and few mé

are also altered with the changes in temperature. Most forms of
cannot survive this extreme temperature.




Water
All the living things need water. It is the major part of protoplasm.

It acts as the solvent for most of the compounds, raw material of

photosynthesis, inorganic substances enter in plants with water, in

dissolvgd form.

f water on land is controlled by rainfall and snowfall.

ot earth is depended on the rate of rainfall. It meaql Iso

controls t ibution of plants and animals on land. Fo ple
area which receives abundant rainfam s low

a _with extreme temperatur desert

forest grows i
rainfall in the
conditions.

Soil .
The upper layer of garth crust consists o icles of varying size
and decomposed organicﬁ i @n'sm called soil. The

decomposed dead animals a us. Humus enriches

anchored in soil and depend on 1t#6¢ £
and in organic substances. The oiNand its fertility determines
te

the flora hence fauna of an ecos
2
n

Air is the gase pe which surro/ e earth. It plays
an important role in smooth running of the ecosy . i
of N2, Oz, CO H>O vapours mainly. Nitrog
constituent o tein. Oxygen is vital for respira
organisms w Oz is the main requirement of photosyfithesis to
produce pri roduct i.e. carbohydrates. .
Humi @ quantity of H2O vapours in the air controls th@ of
evaporati f H,O and transpiration in plants. The compositio1l of
an s velocity control other abiotic factors of environment w

indirectly affect the plant and animal life as well as the ecosystem a
whole.




2. Biotic components of an ecosystem
The living organisms which interact in an ecosystem are called

biotic component. These living components include producers,
consumers of all types and decomposers.
roducers
11 living organisms which can trap and convert e to
olecules called producers because they prod od for

esgand other organisms of ecosystem. The primary
nergy for other organisms. Hence mbers of
ers for their
lgae and plants.

communi
food and en
b. Consumers
Animals andjall other organisms which cannot make their own

food are called con
directly or indirectly.
On the basis of feeding level{tro

types.
i. Primary consumerx
The consumer i i feed on producers i.e. get
energy and f rectly ffomYpreducers called primary
consume e.g@asshopper o % ilar feeding on leaves
of plants areprimary consumers. T reherbivores.
ii. Se ry consumers é
type of consumers which feed on™prifhary consumers
ets energy and food from primary mers called
dary consumers. For example a bird is, ndary
* Q\sumer gets its energy and food when it eats gr@ er or
\ aterpillar. They are carnivores.
iii Tertiary consumers

The organism which eats the secondary consumers t
energy and food called tertiary consumers and they dfe
carnivores e.g. an eagle which eat the small bird, which has
already eaten grasshopper.

s. They get e nd food from producers

ainly consumers are of three




Eats Eats Eats

Leaves ———» Grasshopper ————» Sparrow ———» Eagle

(Producer) (Primary Consumer) (Secondary Consumer) (Tertiary Consumer)
Owl y
fomumen (T &

o TR 3 'r
L 4
Plant
_y _ (consumer) " umer) (consumer)

/S5ty

Fig. 7. ertiary ggsumers
c. Decomposers

Microorganisms whic eak down cd
dead organisms called omposers. They are ¢ bacteria and
fungi. They recycle the nutrients because the ﬁ rned it by
decomposing converting complex organic mol ¢S ginto simple
inorganic mol
l E EN LOW IN AN ECOSYSTEM AS A NONs IC
S

he organisms in an ecosystem need energy to carry out @
life activities to stay alive. Its primary source is solar energy coming
through sun in the form of sunlight.

The energy of sun is trapped by producers (phototrophs) and
converted into energy rich organic food molecules. Part of this energy is




transferred to primary consumers when they eat producers. Primary
consumers when eaten up transfer this energy to secondary consumers
which in turn form the meal of tertiary consumers. Hence the energy is
trangferred to next level, the tertiary consumers. These steps of transfer
of rich food are called trophic levels, and this series of rgy
trafisfer from one trophic level to another by eating or being e& is

called”a food chain, represented by using arrows. @

A rophic level not all but a small amo
transferred t ext level where it is stored as pl @ ial or animal
flesh. More tha of the energy is lost as he icant quantity
is consumed at each el by the organism itself i ing out its own
functions like mov , respiration, reproduiction etc. It is therefore,

| all the energy at eac never reache xt level, only 10% of
energy at each level transfér

nergy is

to next is reduction is transfer
of energy at various levels'i cosystem is expressed in the form of a
pyramid called pyramid of en€rgy

\('

2 Y
Primary consumers

0 ' feeding

(holozoic nutrition)

environmenp

"-::. O .
\ respiration

Y

composition

9 . photosynthesis

; €% Sun(ight A
heatreleased to environment 0 energy) *

Fig. 7.6 Non- Cyclic energy flow in an eco system




() FLOW OF MATERIAL IN ECOSYSTEM AS CYCLIC
PROCESS

In an ecosystem organic and inorganic materials flow in two ways,
which gre cyclic and interlinked with each other in some manner. These

are; .

chain and Food web @&

ii. i hemical cycle
i. Food chai food web O

In ecosyste e flow of food material prog hrough food
chain in which one ste ws another like in Gras d ecosystem.
The grass is eaten by gra op er, locust and its etc. These in turn
eaten by sparrows, liza ackals ively are secondary
consumers. Sometimes thes ary rs are eaten by hawks
and tigers etc. b

he transfer of food material
organism i.e. producers to
eaten is known as food

From above example, it is
from producers through a s
consumers, with repeated eati
chain.

Larger Fish
Fig.7.7 A Simple Food Chain

Small Fishes

nature simple food chain occurs rarely. An organism derives its
food from more than one source. Even the same organism may be eaten
by several organisms of high trophic levels or an organism may feed
upon several different kinds of organism of a lower trophic level. Thus




in a given ecosystem various food chains are linked together and interact
with each other to form a complete network called food web.

Grasshopper Sparrow
‘—»LizardiT b
ras » Rabbit wk
Gra Mouse S

jg. 7.8 A food web in grassland
7.4.1 Ecologic yramids

An Englisl‘f i
| ecological pyramids i

the number of organisms
higher trophic level. He
trophic level are abundant

st Charles EIlt evelops the concept of
. It is a matter o mon observation that
adually decreases at each
umber of animals at low

higher level”. Two of them a

"’

Graphic presentation of

members of population in an
area at diff t trophic levels is
called pyrami number. When

number o isms is counted
at each 1 , it is observed that

VN ne e.g. there are more
ice'than snakes which feed on
' subsequently the number

of eagles are much lesser than
snakes. This relationship is also
expressed in the form of pyramid
known as pyramid of number.

i. Pyramid of




Pyramid of biomass

Another type of pyramid,
drawn on the same pattern,
represefits the total biomass
(Total ss of dry organic

matter unit area) of
organisms h trophic level.
Such a pyr called the

‘pyramid of biom
each  higher
contains less biomass t
previous trophic level, sults
from energy loss in a foo
at each trophic level.

#$hows that

Fig. 7.10

of Biomass in an Ecosystem
[[#5 BIOGEOCHEMICAL

g‘&
The growth and li @s es of living fisms require about

40 elements, among S e needed in lar. tiantities i.e. carbon,
oxygen, hydrogen, nitrogen, phosphorous and s ese elements

are taken up fro vironment by producers, made*asp f protoplasm
and finally r e ack to environment. So th ents cycle
continuously h organism and environment. Thése g¥cles are
called Bio cal Cycles. R
L 4

A bi ﬁal cycle has the following characteristics.

ement of the nutrient elements from environment to orga Q

d back to environment.
e Involvement of biological processes.

e A geochemical reservoir.
e Chemical changes.




All biogeochemical cycles are closely interlinked with water cycle
and energy flow in ecosystem. Following are some important
biogeochemical cycle.

a. Carbon-oxygen cycle

he life in the earth is based on carbon. It is needed for /'the
for oMl of proteins, carbohydrates, fats and many otherssubstances
that ma&e living things. The carbon comes from carbon dioxide
which is fé@ndfin atmosphere. Plant takes this CO» from air and convert
it into carbohpdrdtes by photosynthesis. Carbon in this form passes into
a food chain. mals, get carbon by eating plants and animals. The
amount of COz it stays the same because it'is returned to the
| air as fast as plants ffake_ it in. All living organisms respire and thus
exhale carbon dioxi reas decomposers, set the CO: free from
bodies of dead organisms so returned to air by combustion that
I is burning of wood and other a ic fuel like coal, petrol and gas etc.

f\ Photosynthesis

0

Animal
respiration

Mineral O

carbon

“Combustion

Fig. 7.11 Carbon-oxygen cycle




Two important life processes, the respiration and photosynthesis
help a lot to run the carbon-oxygen cycle. Respiration consumes oxygen
for the combustion of food for release of energy. During this process
carbon ,dioxide is produced and released in the atmosphere.
Photosynthesis on the other hand consumes CO> and release Og
thus ce is maintained.

b Nitro ycle Q
Nitrogef1s gne of the important constituent of pro DNA.

It is therefore, a ial element in the structure g things.

Plants use atmospliefic nifrogen in the form of nitra

This cycle con31sts ree steps.
i Nitrogen ﬁxatlorﬁ E
ii.  Nitrification @ O

iii. Denitrification
i. Nitrogen fixation

Conversion of atmospher'\
free nitrogen gas into nitr*
called Nitrogen fixati n@
atmospheric Nitrogen’ combines

with oxygen during lightning to

make certain compound which
ultimately for % and reach
to soil by i water. The
atmospheri en also fix by
three typs@acteria. One group
live i ater which is

i
ph %tic called
cyan teria, second group lives

in the soil and third group of Fig. 7.12 Nitrogen cycle
bacteria lives in the roots of

certain leguminous plants. The bacteria perform this function of
nitrogen called Nitrogen fixing bacteria.

ASSIMILATION




ii. Nitrification

Process where nitrogenous compounds of living organism convert
into nitrates called Nitrification. It is also performed by microorganisms
livefin soil. These nitrates are reabsorbed by plants and the Nitrogen
arts again. Protein of dead animals and plants, excretory waste
nia, urea, uric acid are all nitrogenous wastes.

t contain proper nitrogen containing compound then

farmer Use ent type of fertilizers in fields to increase nitrates

iii. Denitrifi ion

Process o’f nverting
. nitrogenous compound_i ree
nitrogen called denitrifica
takes place by special baate
~ which lives in anaerohic

condition of soil. These bactenia

called denitrifying bacteria.’, EEESwa '
These bacteria breaks ammonia.. [ ' et
or nitrates into free nitrogen,
which is released in'the air so as
to complete the cycle and to Nit ing
keep the nitrogen balance in
nature.

t ication
(X9 INTERACTION IN THE ECOSYSTEM O

It has been observed that in an ecosystem livi‘n@nisms
develop nmumber of relationships according to their d§. The
herbivores develop their relation with producers, in the same @
carnivores depend on herbivores for their food.

Some other interesting biotic relationships are also common i
community. These association maintain balance in the growth
population. Such interactions take place between the two organisms by
permanent or temporary association. It may be beneficial only one or




:ﬁ»-:

both the associates or may be beneficial to one and harmful to the other.
Some types of these relationships are competition, predation and
symbiosis.

i. mpetition

e of a relationship is actually a cold war between the
community occupying the same habitat. “This
y e intraspecific i.e. between the members of same
cific i.e. between the members of different Species.
ion is mainly for mate, better shelter, better and
high amount of fo hile the interspecific competition is'for food. This
competition becomes+a lifniting factor ends in the.survival of the fittest,

to keep the size of population and community in balance.
ii. Predation ;

A predator is an organism ch captures and kill the alive animal \

organis

competitio
species or in
Intraspecific co

for its food. The animal being ki is called prey. Predator in an
ecosystem are either secondary ot tér consumers usually. Some
plants are also predators, these plants\are called carnivore plants i.e.

pitcher plant, venus fly trap.etc. Predator ignship is an important
factor in which one population ¢ontinually defersiine the population of
the other predator- prey,relationship is an eff ol for biological
control of the population of'various organisms.

Fig. 7.14 Some Carnivores Animals Fig. 7.15 Some Carnivores Plants




iii. Symbiosis

It is an association between the two organisms of different species
which live together. In this association either one is benefited while the
othgt is harmed or at least one is benefited while other is neither
b d nor harmed or both mutually benefited. So this

spectively. @

association is the intera organism called
r on the body of other orga called host. The
parasite gets food ost. Sometimes the parasite gets place to live
- also thus benefited as its host i ed. Parasites cause
diseases, these disease causifig parasit @ viruses, bacteria, fungi,
protozoa, insects, worms . uccessful“parasite takes just enough
food from the host to grow ce. They have rapid rate of
reproduction.




7.6.2 Commensalism

It is a type of symbiotic relationship in which one of the organism
commensal, gets the benefit whereas the other is neither benefited nor
A good example is spirochaetae, a kind of spiral shaped
iving between our teeth to obtain food but causes no harm to

Fig. 7.17 Sucker fish and piphyte PlantyGrowing on Tree Trunk

541
7.6.3 Mutualism
In mutualism two differen

living together. Usually they cannot 15;

the nitrogen fixing bacteria, Rhizobiu 11ve the root of leguminous
plants. The bacteria get food-from these p hile in return they fix
gaseous nitrogen into sitrates| for plant w % required for their
growth.

of ‘'organisms get benefit from
ut each other. Example is

(A)
Fig. 7.18 Mutualistic Association between (A) Bacteria and Nodulated Roots,
(B) Hermit Crab and Sea Anemone & (C) Human Gut and E.coli




| E ECOSYSTEM BALANCE AND HUMAN IMPACT

In an ecosystem living organism interact with other living
organisms as well as with their abiotic factors. This interaction takes

h other species and environment. Let’s.take an example

of demonstr he importance of ecological balance. A great example

of ecological e is the predator. If prey population increases the

number of predatgrs g¥ill increase. When more predation will take place

the prey populatio ill be reduced. When prey population decreases

. the predator will com ﬁr stress ultimately their population will be
edator

reduced also. This pr cycle therefore helps in maintaining
the ecological balance.

Sometimes this ecologic ance is disturbed by either natural
disasters or by human activity e.ghyghe population of rabbits when first

introduced in Australia, rapidly grew, so laftge that it created a menace.
Since no predators were present in tha em and hence there was

no check on their population growth. Th }@om were introduced

to counter the sittation.
The human environment is the earth we @ t includes all the
. physical parts of ‘earth such as air, soil, water ‘mifigrals and all its
biological inhabitants such as animals, plants, bactetia, gi etc.

Theymodern man, with all his technical know how, i§ exploiting
naturaliresources at an alarming rate, in the way he ad ely
damaging environment. His scientific inventions provided hi
comforts of life. These comforts have been achieved at the expen
healthy environment. Thus due to his numerous ecolo
disturbances, short sightedness and greedy exploitation of natur
resources, he is confronted today with a number of serious
environmental problems. These include desertification of land due to
erosion and deforestation, flooding, accumulation of waste and toxic




substances in his surrounding, pesticide contamination, radio-isotopes
accumulation, depletion of natural resources, spread of infection
disease etc. All these upset delicate balance in ecosystems and
environment as well. Some of them are population growth, urbanization,
global grazming, deforestation and acid rain.

7.8 ATION GROWTH

first one. It is sa 6 pone

Paul Ehlrich of St ford MJniversity regards this ‘pop <@ on explosion’
as a ‘population bom®’ yhieh is more dangerous and catastrophic than
atom bomb.

ear about 100 babies

Millior@y
th i@l an during 1960 to 2000

The birth rate at present i
are born per minute. The rate of g
were approximately 3.0% which
highest in the world. This increas
of shortage of food, health faciliti

ned to 2.0% which is still
ation will create the problem
epidemics etc.

Year Population | In Each 5 @
in Millions Y opulation in

1960 44.9 r Each FIVE
1965 50.92 | 1960-1965 1.20
1970 58. -1970 1.44
1975 970-1975 1.74
1980 . 75-1980 2.25
1985 .2 | 1980-1985 2.83
199 . 1985-1990 3.09
1995 123.78 | 1990-1995 3.23
0 42.34 | 1995-2000 3.71
160.31 | 2000-2005 3.59
2 179.42 | 2005-2010 3.82
2015 199.42 | 2010-2015 4.00
2020 220 | 2015-2020 4.12

Fig. 7.19
Population of Pakistan from 1960 to 2020 Source “The World Bank”




7.8.1 Urbanization

The rapid increase in the population has generated another
serious problem i.e. urbanization. The people from rural areas migrate
confinuously to urban areas for better jobs, education and ‘better
st d of living. In 1947 urban population was 18%. Today it re

The katchi abadi increases in urban area. It cause i

Fig. 7.20 Urbanization




Urben

. Urban
Yoo | PoRg " | Population Urban Population % of
1955 19.70% 7,968,418 .
1960 2.10% 9,926,658 Pa kl Sta n
1965 11,954,323
1970 14,416,426
1975 17,592,808
1980 21,910,455
1985
1990

1995 31.60%
2000 32.10%
2005 32.60%
2010 33.30%
2015 34.20% 68,226,783
2016 34.40% 70,005,271
2017 34.50% 71,795,700
2018 34.70% 73,630,430
2019 34.90% 75,510,639
2020 35.10% 77,437,729

rce “The World Bank”

7.8.2 Green house e t( 1 warming)

In urban areas ring
burning of fossil fi , CO2 and
ich are
reenhouse *
s if produced =
in atmosphere |

space. As a result, heat remains
with in the earth’s atmosphere Effect on global warming on galceirs
and increases the temperature. This is called global warming or
greenhouse effect.




Due to global warming more evaporation of HoO which ultimately
reach to high rainfall, melting of polar ice and glaciers at high rate, rise
of sea levels and ultimately reach to flood.

7.8 Acid rain

to urbanization and industrialization more fuel b re
acid§”ar d in industries, as a result of these consu S more
CO2, S re liberated in air from their chimnies. V\%in falls
egpolluted air HoO react with these gases i Q d produce

uric acid and nitric acid, r vely. These acids

and,condense into liquid whe rature falls. The
rganisms of soil, animals, building

carbonic aci
remain as vapo
acid destroy soilg
material.

Fig. 7.23 Acid rain and its impact on Ecosystem




7.8.4 Deforestation

Forests are now being cut rapidly all over the world for fuel,
fodder, timber, agricultural needs, river valley projects, industrial

result in recurrent floods, soil erosion, lowering of
ground level, ion of annual rain fall, loss of fertility of the soil,
reduction in wil

ped in controlling the vectors.

e T

Fig. 7.24 Forest are the Lungs of Earth, Destroying Day By Day




[X) POLLUTION

What is pollution? Literally it means destruction of purity:
Scientifically ‘Pollution’ may be defined as any undesirable change in
thefphysical, chemical or biological characteristics of air, land, water
a 1 which may or will harmfully affect human life, plants,.animals,
our i gtrial processes, living conditions and cultural assets.

What are pollutants?'All those substances altrse pollution called

pollutants.
- Common pellutants are: :
1. Deposited matter such as soot, smoke, tar, dus d grit.
2. Gases like SOz, CO, COg2, NO,, Cl., O3 etc. 24

3. 4,Chemical compounds like aldehyde, arsines, hydrogen flouside,
chloro flouro methane, phosgene, detergents etc. O

4. / Heavy metals like lead, mercury, iron, zinc etc.

5. Economic poison like herbicide, fungicide, insecticide etc.

6. Fertilizers.

7. Sewages.

8. Radioactive substances.

9. Noise and heat.




Generally pollution is classified as:

i. MATERIAL POLLUTION: where some material or substance
become excessive in environment; like air, water or soil

lution.
ii. -MATERIAL POLLUTION: where material does not incr
ronment disturb or become unbearable to live, i.e.@
heat iation pollution.

than oxygen increaseg i mosphere called air or eric
pollution. N\ l
Main causes: ’y Q

al, gas, diesel or petrol,

Automobile, electrical p an
industrial processes, heating and ts, transport industry etc.
These machines produce smo mono-oxide (CO), carbon
dioxide (CO2), sulphur oxide (SQ2), ogenl ogxide (NO2), chloro flouro
carbon (CFC) etc., due to Whiclf%wch ig@l haze produces, acid rain

7.9.1 Air pol¥fti O
When amo olid waste or concentratior%s other
at

occurs, greenhouse effect t lace as well a ne depletion occurs.
We have already discussed rain and gre ffect. Let us now
see what is meant by depletion of ozone.
Depletion of o O

In upp sphere a protective layer of ozone (O3) 48 present

ortant for us because it checks the€ ultgawiolet
sun which are lethal for living organisms.‘ﬁ@sts
hawv, ux is protective layer is gradually depleting (getting thin) dGé
to %‘louro carbon, as they react with ozone and convert it int
The used as propellant in pressurized aerosol, foaming agen

refrigerators etc. Each one atom of chlorine converts more than 100000
molecules of ozone.




Control of air pollution

Air pollution can be controlled by following ways.

filters and other devices. So in this way particulates m is

Use of proper filters: Industrial air pollutants should be passed
i
efore they release in air. %

solar cooker: Industry should use solar cooke io-gas

friendly fuels: Use lead fre Qphur free
fuels, use of C gases.

*
Afforestatiod’ Development of new %r plantation. Forest

. use excessive COg, pl o absorb ot llutants.
7.9.2 Water pollution:

The main cause of S ollution is human activity which
pollutes streams, canals, lak d sea. These pollutants affect
the aquatic organism and quanti
effect the life of human. M

water which directly or indirectly
ter, pollution are:
i. Organic Pc& : Domestic sew % iculture run off,
m fk} i

organic waste reweries, bacter airies, sugar mills,
hotels etc.

Che
herbicide

Pollutants: Pesticides, insectici icides,
etergents, heavy metals, acid, m1n@e, oil and
ants, radioactive material etc.

Pollutants: Effluents from electric powereplagntshor

iii. Q
clear reactor plants.
i \1 ation: Deposition of soil and sand in the bottom of w
reservoirs which raise the water levels and decrease wate
holding capacity. At last this silting cause floods.

Eutrophication or algal bloom

Growth of algae with very high rate due to increase in
phosphorous and nitrogen containing compounds called algal bloom or




eutrophication. Sewage water and agricultural field run off poses rich
quantity of phosphorous and nitrogen containing compounds like are
detergents. They accumulate in water reservoirs and promote algal
growth up to dangerous level i.e. algal bloom. Algal bloom when floats
rface spoil fishing, swimming and recreational qualities of
lgal species when die not only add more organic m Q
imes release toxins which have lethal effect %'ous

organisms. cessive growth of other decomposers als the

excessive o resent in water which leads to the d @ other
organisms. It al ayerin/water.

)

Fig. 7.26

Control of water polluti r@
e Public awarenes all s is importanf[

1d be through
social media, politicalileaders, institution fr

g imary level.
lation and implementation is requir @awage
%_\strial recycling processes.

agricultural waste should be added togvater
complete treatment.

e Strict legis
treatmen
e No indus

159




7.9.3 Soil pollution

The pollution of soil has resulted from a number of human
activities related to utilization of land resources. Mining, excavation of
soilf'for bricks, cement making and construction of roads, dams,
b g etc. Dumping of solid waste in open space have red oil
reso

station for building and industries, over grazi@cattle of
aye destroyed the properties of soil. @ ve use of
and poor drainage syst esulted into

n is facing a massive proble ter logging and

domestic
fertilizers, p
problems. Paki

salinity due to imwp anal system. Over grazing and deforestation
' leads to most serious jprob of soil erosio ind and water.
In agriculture coun Pakista @ and water are the most

oying our most valuable
hed by National conservation
igated land area of 66.1 million

valuable assets and we ad
' resources. According to a r
secretariat Islamabad, from

Eroded soil ultimatel g@v

Control:

¢ Recycling of solid waste
Pro %’ng of solid waste
Plarh development of forest
ent of pasture and meadows for grazing o£ apimals.
& %r irrigation system like drip system.

‘c%?gi;z,()FHSIBI{\ZAVPI()IW OF NATURE <::::>

Our environment is the source of all type of essential reso s
which are required to maintain our life on earth. It is a direct or indirec
source of food, shelter, clothing, fuel, paper, luxury, beauty and
recreation as well as wealth.




These resources may be renewable or non-renewable. Air, water,
food, land, forest, live-stock, wildlife, are renewable. These resources
can use again and again if we use it wisely. Overuse of these resources
affect natural recycling process. Therefore, these natural resournces
shoul onserved by the process of conservation.

nof

C
materials
natural reso
destruction or n

ation is a plan of avoiding the unnecessary use of
ources or a careful preservation and pro
y planned management to prevent e

We can also serye non-renewable resourc
replenished. To do soew; to find alternative ways to slow down the
dependency at one resource, just like petrol @mobile or metals.
For maintaining the quaﬁ esources e to adopt the old
principle of Reduce, Reuse agfid @ @ means found ways to
reduce the wastage like water usage ang @ rer usage. Reuse means to
develop methods to reuse the gain and again. Whereas

recycle means material like pap etal, plastic etc. can be
recycled.

hey can not

Fig. 7.29 Some endangered mammals of Pakistan




Sels 1rds of Pakistan
Plans for Conservation of Na akistan:

e Pakistan has diversifie
developed different

National Park 29
Wild life Sanétuari 69 /
Game reserves 26
Protecte etlands 19 O

% reserved forest 07

Q ected areas

e reserves (MAB) Lal suhanar Biosphere res@njab,

iarat Juniper forest, Pallas valley in Kohistan KPK.
istan National Biodiversity strategy and action plan @
¢ . Biodiversity Action plain by IUCN/ WWF/ World Bank, 1
¢ National Conservation Strategy plan, 1993.
e Wild life conservation project in Pakistan, 2007.
e Sustainable Forest Management UNDP in Pakistan. Project

2016-2020.
Himalayan Jungle Project (HJP), 1991-1994.

herefore authorities




5 ad
2

%S

Palas Conservation and Development Project (PCDP) 1994

Indus Dolphin Project (IDP), 1977

Marine Turtle Conservation Project, 1980

irthar National Park, Sindh

r Conservation Project (TCP), Balochistan, 1985 g
ation of Chilghoza Forest and Associated Biodiversity ©

Range, Balochistan, 1992 SQ

Maintai iodiversity with Rural Community Dev t,

Mountain servancy project (MACP), 4’@
Northern area Con ation Project (NACP), 200 *'

Conservation of eopard in Northe akistan
Conservation of Migr. birds in Chi %FP (KPK), 1992
Himalayan Wild life Project/{HWP), 19@

Conservation of Chiltan or i
Park, Quetta. @

Protected areas Manageme

ganji Chiltan National

Bear Baiting in Pakistan
Institution in Pakistan Wor ns ong

Environment and_€li ange (UND, akistan
Society for Co ati nd Protection 1irgnment, SCOPE
Environment and ural Resource Mana ational Rural

Support program)
Conse ion in Pakistan
Nation Efficiency & Conservation Authori

tal organization in Pakistan (Help save Pakis
ent)
n Environmental Protection and Resources Conserva @

roject.
akistan Environmental protection Agency(PEPA)
Himalayan Wild life Foundation (HWF)




The Scientific study of environment, ecology, evolution and, global
ge with in a combined form called is environmental bi

ientific study of the various relationships exist n

and their environment is called Ecology.
> An re community interacts with non-living e \%ent and
flow of, occur is called Ecosystem.
> Life sustajnifig envelope of earth is called bio

> The group o anism belong to the same sp e in a particular
area is called po ion.

' The largest possible

organisms on the edr

jor commun prlsed of all living
lled Bios

> Any bio-geographical
climate is called Biome.

by specific vegetation or

> Abiotic components of an are light, temperature, water,
soil and air.

> The living components inc onsumers of all types and

decomposers are all@o ic compon /
> All the organi an ecosystem need o carry out their life
activities.

, organic and inorganic mat in two ways,
d.interlinked with each other in some mafiner

%r , the flow of food material progresses th 1‘1g d chain

phic presentation of members of population in an area at ¢ @ nt
trophic levels is called pyramid of number.
he pyramid of total biomass (Total mass of dry organic matte

unit area) of organisms at each trophic level.

> The elements cycle continuously through organism and environment
are called Biogeochemical Cycles.




v

v v

In an ecosystem living organisms develop number of relationships
according to their needs.

Herbivores develop their relation with producers, in the same manner

e of these relationships are competition, predatiok

sym
This co ion may be intraspecific i.e. between the of
same Speci interspecific i.e. between the membe erent
species.

Parasitism assogigted between host and parasite.

Commensalism is & symbiotic relationship in which one of the
organism commensal,/get e benefit Wht$e other is neither
benefited nor harmed.

In mutualism two differen fo get benefit from living

together.

The all interactions are impo elp to keep the ecosystem
balanced. This is called Ecologi lan

The modern man, with echn w how, is exploiting
natural resources a ing rate, i ay he is adversely
damaging environ .

Our all miseries lie in three ‘Ps’i.e. population, ppl and poverty.
Heat remai in the earth’s atmosphere eases the
i lled global warming or greenhouse effect.

ing or destroying, this process is called restation.

Growth'o e with very high rate due to increase in phbsphoreus
contain compounds called algal bl |||




MULTIPLE CHOICE QUESTIONS t
hoose the correct answer:
i) life sustaining envelop of earth is &
( ass (b) Biomes @
(c ere (d) Atmosphere

ii)  The gr of organisms belong to the es live in a

particul a called

(a) Commusmit (b) Species
(c) Genes (d) Po@n
iii) An area where nity interac ith non-living environment
is called G
(a) Community ology
(c) Ecosystem iome
iv) Any biological region r d by its climate or vegetation is
called
(a) Ecosystem (b@e
(c) Biospher: @ (d) B x
v) The transfer food material from €r

ucers through some
organisms with repeated eating and bein is called
(@) F \de (b) Food cha
b (d) Ecological pyfami

o)
(c) E
vi) T ents in ecosystem recycle through orga@s with

¢ vironment is called

ood chain (b) Food web
(c) Chemical cycle (d) Biogeochemical
Process where nitrogenous compound of living organism co t
into nitrates is called
(a) Ammonification (b) Nitrification
(c) Denitrification (d) Deamination




iii)

viii)

The cold war between the organisms of a community occupying

the same habitat is called

(a) Predation (b) Competition

(¢ Mutualism (d) Commensalism

ssociation between two different types of organism whic Q
o each other, cannot live without each other is cal(

(a) P sm (b) Commensalism

() i (d) Predation @
The amou solid waste or concentration o s@her than
oxygen incre atmosphere is called

(a) Air pollutior; (b) Ozone depleti
(c) Acid rain (d) Green@ffec‘t

SHORT QUESTIONS: ;

What is the effect of light ol ecgs
Which one is the first trophi€ 18
What do we mean by nitr atioh and how it occurs in an
ecosystem?

What is interaction? ‘z! &
What is pyrami n r? /@

What is greenhouse effect?

What is algal bloom and how it destroy th f an aquatic
ecosyste

What can be taken to control water pollution

Writ wn'the name of some endangered mammals of P n.
D @diagram of nitrogen cycle. i i

ENSIVE RESPONSE QUESTIONS:

Describe biotic factors of an ecosystem.

Describe nitrogen cycle as biogeochemical cycle in detail.
What is pollution? Describe different types of hazardous effects
caused by air pollution.
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[:%) INTRODUCTION

The earliest biotechnologists were farmers who developed,
improved species of plants and animals using cross-pollination or
crogs-breeding techniques. The use of these techniques to manufacture
pPL ts intended to improve the quality of human life. To im v@ e

i i nd achieve global stability, it will be necessary to usesthe
e knowledge and understanding of the biotechno will
igh, requirement for those who want cost—efff i @ products

Biotechnology” was used ' the twentieth

though biotechnology

h.a en in practice for
etc. In 1919, a Hungari @ usands of years, but
engineer called Karl Ere edit goes to Indus and
- word Biotechnology. There afe do-Aryan  civilizations,
definitions for biotechnolog which  first  practiced
simple definition is that j biotechnology in 5000 BC
commercialization of cell a (0] produce fermented

biology. According to the ENationa , medicines and to
Science Academy <of @d States, the environment
biotechnology is ‘controlled use of

biological agents like eells or cellular

components, fi eneficial use”. It covers bot @. al as well as

nology. Generally, biotechnology cafi b€ defined as “the
isms, cells or cellular components f@r tife production

or precise genetic improvement of living gh@or the

as making dairy
. and curd, as well as

engineering has been defined as the & @
ulation, modification, and recombination of DNA or other nBClg
acid molecules in order to modify an organism or populatio
organisms. It refers to any process in which an organism’s genome is
intentionally altered. Genetic engineering does not encompass
traditional breeding techniques because it requires manipulation of an
organism’s genes through cloning or transformation via the addition of
foreign DNA. For example, a DNA fragment may be isolated from one




organism, spliced to other DNA fragments, and put into a bacterium or
another organism. This process is called cloning because many
identical copies can be made of the original DNA fragment. In 1970s,
the scientists were able to alter the DNA of the organisms and in 1978
the firsf genetically engineered drug, human insulin was produced by
bacte
I

an entire g
or its nucleoti
The related a
1. To learn
2. To make us

er example of genetic engineering, a stretch of DNA often
ay be isolated and its nucleotide sequence determined,
uence may be altered by in vitro mutagenic methods.
in genetic engineering have two basic objectives:
ut the ways nature works, and

thisgknowledge for practical purposes.

A useful genetié ch to increase the efficiency of production.
The fermentation was thén shgwn to be usefuliin.its production; and,
now genetic engineering ses to makesthe fermentation process

economically competitive. Th
spliced, or otherwise altered.
molecule. To be anything more
the molecule must be integratediint
an impact on society at large; dt 'm
industrial or otherwise useful proeess.

In 1990, The Human Genome Project { ched to map all
the genes of the human cell. The complete dra uman genome
o es:
de

several ways that DNA can be cut,
gineered DNA by itself is a static
eend of a laboratory exercise,
em of production; to have
t becgme a component of an

sequence was published in"2002 with the followi iv
e Determining the human DNA sequence
¢ Understanding the function of the human genetic O
o Identifying all of the genes

e Determining their functions .
¢ Understanding how and when genes are turned on ‘and o

throughout the lifetime of an individual
Scopé*and importance of biotechnology

Biotechnology is controlled use of biological agents for beneficial use.
It is integrated use of biochemistry, molecular biology, microbiology to
achieve technological application of the capabilities of biological agents.
Therefore, biotechnology has emerged as a science with immense potential




for human welfare ranging from food processing, human health to
environmental protection.

Biotechnology in medicine

f various diseases; valuable drugs like insulin and“int

roduction of a monoclonal antibody, DNA, RNA prob
nthesized by bacteria for the treatment of hu ieases.
gtting is utilized for identification of parent iminals.

DNA fi
Developm combinant vaccines like human hep B etc. by
genetically e microbes; includes the list ble‘achievements
in medicine

*
Biotechnology in iculture

In agriculture, pla an culture are used for

rapid and economic clon fruit and forest trees, for
production of virus-free genetic stegks and planting material as well as

' in the creation of novel
variation. Genetic engineeri
transgenic plants with desi ik¢’disease resistance, herbicide

resistance, an increase If 1i .
has hastened the cess of crop improv
Biotechnology in Industry
Industri iotechnology is an area with wh chnology was
initiated ‘Q e scale production of alcohol a ibiotics by
al

microorga . Even today, a variety of pharmace gs and

chemica

e lactic acid, glycerine etc. are being produéed by genetic

1& ing for better quality and quantity.
%chnology in the environment O
Environmental problems like pollution control, depletion
natural resources for nonrenewable energy, conservation of biodiversit
etc. are being dealt with using biotechnology. For example bacteria are

being utilized for detoxification of industrial effluents, in combating oil
spills for treatment of sewage and for biogas production. Bio-pesticides




give an environmentally safer alternative to chemical pesticides for
control of insect pests and diseases.

() FERMENTATION

classical biotechnology that
ing the early twentieth | Fermentation  is
ically a microbial-based | process by whic
rgcess in which the | organisms such
principles o hemical engineering | Or bacteria ar

have been appli change it into an | tO

industrial process. ort, it is a hybrid
of fermentation an biochemical
engineering. Today, st living things use o

glucose. However, manyi ligifig things can_als ake ATP without
oxygen. This is true of some p nd fung @ also of many bacteria.
These organisms use aerobi tio en‘oxygen is present, but
when oxygen is in sho they use anaerobic
respiration instead. Certain n only  use anaerobic
respiration. In fact, they may not o swrvive at all in the presence

of oxygen.

There are two major types naer entation: lactic acid
fermentation and ethanol ation. Bot f) e NAD+ to allow a
cell to continue gene through glycolySi

Lactic Acid Fermentatio

NS ,Q@

In lacti

fermentation,

from glycolysi ges to

lactic ac . 1S is Shown 2P}‘rUViC Acid 2NADH 2NAD* @®laflicA
in Figy .1. In the process,

O+ forms NADH. NAD*, in

Lactic acid fermentation produces lactic acid 6
turn

@ glycolysis continue.  NAD+. The NAD+ cycles back to allow glycolysis t8
continue so more ATP is made. Each circle
represents a carbon atom.

Fig 8.1 Lactic acid fermentation




This type of fermentation is carried out by the bacteria
Streptococcus and Lactobacillus species for souring milk into yogurt and
production of various types of cheese. It is also used by your own
muscle cells when you work them hard and fast.

@ muscles feel tired

for energy. This causes latick 0 build up in the muscles. It
is the buildup of lactic " makes the muscles feel tired

and sore. ‘
Alcoholic Ferment iz@
In alcoholi¢ fermentation, pyruvic a
carbon dioxide. This is' shown in figure below
This type of

NADH, allowi lycolysis to continue maki
fermentati O@n’ied out by yeast Saccharomy cerevisiae and
some bac hanol fermentation converts two pytuvate molecules,
the p of glycolysis .
into thecules of ethanol ® 200, < .
N olecules of carbon
e

i . It is used to make g %—v} O
b , wine, and biofuels.
2 Pyruvic Acid 2 NADH 2 NAD* 2 Ethanol

Alcoholic fermentation produces ethanol and NAD+.
The NAD+ allows glycolysis to continue making ATP.

Fig 8.2 Alcoholic fermentation




This type of fermentation also explains why bread dough rises.
Yeasts in bread dough use alcoholic fermentation and produce carbon
dioxide gas. The gas forms bubbles in the dough, which cause the
dough to expand. The bubbles also leave small holes in the bread after
, making the bread light and fluffy.

‘ The small holes in
bread are formedby
bubbles of carbonl
dioxide o a@ Th&gas
was, g

- alcohﬁ& fgﬁ'nentatlon

carried ottt by yeast. Do

‘yowsee the small holes
“in the slice of bread?
Fermentation or Industrial Bio logy
In the world of blotechnology, fermentation is used
rather loosely to refer to the growth.of m anlsms forming on food,
under either aerobic . or” anaerobic on . The industrial

optimizing the growth ofithe organism for the ion of targeted
microbial products such as foods (cheese, yogu ed plckles &
sausages, soy sauce), beverages (beers, wines) and

microorganisms are grown under controlled o s with an aim of
rt, er

Application df fegmentation

.

Fermentation changes the chemical environment of a foo@re
man knew, much about fermentation, they simply used a small ‘
of food to add to new batches. This ensured that the microorgani
that are needed were included in the recipe. Fermentation is an
important process in the preparation of foods for human consumption.
Many plant products undergo a fermentation process in order to
produce the final product and also Pre-sterilized (pasteurized) material
assembled into packages and aseptically filled (Aseptic packaging) for
the grocery shelf.




Fermentation as a food preservation technique

Fermented foods are foods that have been prepared in a way so

F tation, also known as lacto-fermentation, is a chemic
in w, acteria and other micro-organisms break down
sugars n the foods, possibly making them easier t
resultintg oduct that is filled with helpful organism

This process fof dermentation is a natural prese
can last a long time.

Products of fernte

Foods that un
cheese, cereal products:
flavorings, candy, fruit
| juice, silage, and
beverages: beer, wine,
cider. Pickling involves
fermentation. Foods that
are frequently pickled
include beans,
cauliflower,

and vegetable products:

N

pentation @k dairy products: yogurt,

preserve
lowers :

refii%? Fig 8.3 Fermente&fo@
\ ditionally, only food and beverages were produeed

g
%\ ation but now many non-food products are being pr
ood items that undergo fermentation include antibiotics, lau
detergent, insulin, growth hormones, cellulose, monoclonal antibodi
compost, chemicals and medicine to dissolve tumors and to clot blood




Chemicals produce ough fermentation

Fermentor .

Aseptigc packaging

Fermentor, in general termns, as its name suggestsyare containers used

to grow bacteria and fungi ar
fermentor is to provide
microorganisms to reproduce
product.

¢

Advantages of fermenter C
For each biotechnological process;

the environment provided . 'to the
organisms must be, monitored and
controlled. Such a controlled environment
is provided by fermenters. A fermenter
optimizes the ‘growth of organisms by
controlling many factors like nutrients,
oxygen, growth inhibitors, pH and
temperature.

A “fermenter may hold several
thousand liters of growth medium. So,
fermenters allow the production of
material in bulk quantities. Massive
amounts of medicines, insulin, human
growth hormone and other proteins are
being produced in fermenters and thus
production proves much inexpensive.

ge scale. The general idea behind the
S »@ and_‘optimal environment for
teract with substrate for required ||

T |

i

Fig. 8.6 Fermenter




) GENETIC ENGINEERING AND ITS USES

Genetic engineering is the cornerstone of modern biotechnology.
It is based on scientific tools, developed in recent decades that enable
resgarchers to:

1. ify the gene that produces the protein of interest.
2. C DNA sequence that contains the gene from @ e of
h

DNA

3. Place't e into a vector, such as a plasmid @
bacteri ’

4. Use the vé€tor tggcarry the gene into the DN @ e host cells,
such as Esch iev-coli (E coli) or m alian'cells grown in
culture.

5. Induce the cells vate the gen roduce the desired
protein.

6. Extract and purify the p in erapeutic use.

Genetic Engineering Tools x‘
To manipulate cells DNA\sciegfists use tools that are
borrowed from nature, i g:
e Restriction efiz a/
These nat occurring enzymes ’@as a defense by
T

bacteria to cut DNA from viruses. hundreds of
speci triction enzymes that research ike scissors to

enes from DNA.

@ﬁ me is used in nature to repair broken ‘A.@n also
€ d to paste new genes into DNA.
x vector:

. Plasmids:

These are mostly circular units of DNA. They can be
engineered to carry genes of interest.
b. Bacteriophages (also known as phages):
These are viruses that infect bacteria. Bacteriophages can
be engineered to carry recombinant DNA.
e When segments of DNA are cut and pasted together to form new
sequences, the result is known as recombinant DNA. When




recombinant DNA is inserted into cells, the cells use this modified
blueprint and their own cellular machinery to make the protein
encoded by the recombinant DNA. Cells that have recombinant DNA
are known as genetically modified organism (GMO) or transgenic
1ls.

, Interleukins, Reco
ing factors and.F
1. The creation of a new tic e for foot-and-mouth
disease is a strange and € AT sive tale. The trick was to
carve up the virus genome é\l NA copy that codes only for

the three capsid proteins.
2. Coccidiosis is a dise o\ both in tes and vertebrates
;2% i %
t

caused by parasi oa which e epithelial cells
lining the alime r and the cells sOciated glands. A
vaccine made agai coccidiosis by us protein to
immunize chieken against avian coccidia.

Gene therapy, Interfer
Human growth hormone

3. Sleeping ss (trypanosomiasis) is caused by a ch called
Tryp brucei. The availability of a genetic transfogination
ade possible the treatment of this disease.

4, olecular biology has introduced in modern medicine a new wa
ure diseases, namely genetic therapy, direct intervention i

the genetic makeup of an individual. Gene therapy can be somatic

or germ line.




Cloning Humans In the second half of the 20th century, as
dramatic advances were taking place in genetic knowledge, as well
as in the genetic technology. Some proposals suggested that
persons of great intellectual or artistic achievement or of great
virtue be cloned.

6. ically modified (GM) foods possess specific trait& as
tol e to herbicides or resistance to insects or .

7. Addiffg e from insect-killing bacteri t@ton so that
insects, on will be poisoned!

8. Genetic engifh Iso includes insertion ofthuman genes into
sheep so that they secrete alpha-1 a sin in their milk - a
useful substanceﬁat' g some C lung disease.

9. By inserting a gene fi an in into an E. coli bacterium,
the E. coli will make lot which scientists and doctors

can collect and use.
10. Scientists have foun e p-53 which normally keeps
cells under cont ol@ rks best to )ress cancer cells.
P\ Site of cleavage &:

%

Host Plasmid
2
Cleavage by Restriction
\ Endonucleases
' Point of attatchment O

and annealing

Annealing

S —r
g

Sticky ends = Recombinant
Specified Genes Plasmid DNA

Fig. 8.7 Plasmid with insulin gene




restriction i
> : i
enzymes 3 human insulin

insulin
protein

e

8 insu dy for

distributi
*

X} SINGLE CELL PROTEIN AND ITS USES

During World War II, when there were shortages in proteins and
vitamins in the diet, the Germans produced yeasts and a mould
(Geotrichum candidum) in some quantity for food; this led to the idea to




produce edible proteins on a large scale by means of microorganisms
during the 1970s. Several industrial giants investigated the possibility of
converting cheap organic materials into protein using microorganism.

Single-Cell Protein (SCP) is a term coined at Massachusetts Institute
chnology by Prof. C.L. Wilson (1966) and represents microbial, cells
grown in mass culture and harvested for use as protein es
in"fo animal feeds.

Cell Protein (SCP) is not a pure protein but r whole
cells of ia, yeasts, filamentous fungi or algae contains @iydrates,
lipids, n icfacids, mineral salts, and vitamins. C bstrates:
major subst used in commercial SCP pr ti re alcohols,
n-alkanes, mol , sulphite, liquor and whey.

Single cel pgot ifh is a protein extracted from red algae, yeasts,

or bacteria and us S a substitute for pretein-rich foods, especially in
| animal feeds or as die plements.
Many types of anim edls contain e cell proteins. 60-80% dry

cell weight; contains nucle @ fat itamins, and minerals rich
in essential amino acids (Lys-)
Microbes can be used to

materials, such as straws;
cannery and food processing *s :

e of the vast amounts of waste
ood processing wastes; food,
idues from alcohol production

"/
A
7
O

ndr
or from human and animal

o
6\&
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SUMMARY!

geHetiC improvement of living things for the benefit of man”. &
The rela tivities in genetic engineering have two basic
® To re about the ways nature works and %
® To make f this knowledge for practical p
isf iptegrated use of biochemistry ular biology,

microbiology to cl’liev echnological application o apabilities of
biological agents.

An important way of maki P without oxygen *cailed fermentation.
naerobi

€S!

entation: lactic acid
fermentation and ethanol ferme

Fermentation is carried out by th
species for souring milk into yo
cheese.

Yeasts in bread dough us coholic fer ibn and produce carbon
dioxide gas. ‘/
ugh to expand.

The gas forms bubbles'in the dough, which ca

reptococcus and Lactobacillus
duction of various types of

This process of fermentation is a natural preservative h means that

fermented foo an last a long time.
The ferme to provide a stable and optimal en¥ironfhent for
microorga to reproduce and interact with strate for

requir uct. *
@ late cells and DNA, scientists use tools
S

riction enzymes: These naturally occurring enzymes
sed to cut up DNA use like scissors to snip specific genes from
DNA.

DNA ligase: This enzyme is used in nature to repair broken DNA.

L 2R ¢

Plasmids: These are circular units of DNA. They can be
engineered to carry genes of interest.




Single-Cell Protein (SCP) is a term represents microbial cells (primary)
grown in mass culture and harvested for use as protein sources in
foods or animal feeds.

ingle Cell Protein (SCP) is not a pure protein but refers to whole cells
f bacteria, yeasts, filamentous fungi or algae.

pes of animal feeds contain single cell proteins. 60-80 11
7 contains nucleic acids, fats, CHO, vitamins, and ?‘? als rich

al amino acids (Lys-Met).

A. MULTIPL%‘OICE QUESTI
Choose the co nswer:

i) The artificial manit n, me on and recombination of

DNA
(a) Genetic engineering (b) Biotechnology
(c) Molecular biology (d) Genetic

ii) The earlier biotechnol
(a) Biologist & Agriculturist

(c) Genetist mers
iii) The complete grap f human geno udied by

(a) PCR ,
(c) MQQ (d SO clopal
iv)  Alcoh d antibiotics on large scale productl@arganism is
an a of
. ) Environmental biotechnology (b) Fermentat?oQ
x iotechnology in industry (d) Medicinal bi
% ost of the living things use O2 to produce kﬁy
(a) ATP (b) Alcohol
(c) Organic acid (d) Ecological pyramid
vi)  In acidic formulation lactic acid produced from
(a) Pyruvic acid (b) Acetic acid

(c) Citric acid (d) Glyceric acid




The bread dough rises during alcoholic fermentation is due to
(a) Methyl alcohol (b) CO2

(c) Ethyl alcohol (d) H20

The container use to grow bacteria on large scale are called
(b) Sterilizers

enters (d) Ferments

occurring enzyme used as a defense ch%&by

ix)

(a) Defens ein (b) Restricti n@me
(c) Hydrolyti e (d) ligas e

X) Extra circular DNA#which use as vector of gene
(a) Genome mid
(c) Pilli se

B. ANSWER THE FOL G IONS:

i) What kind of enzymes allo to cut and paste pieces of
DNA together to form reco NAT:

ii) Explain how making hu issu inogen activator (t-PA) in
Chinese hamster owv O) cells i example of genetic
engineering. Z

iii) How do organi tain energy? How do tation work?

iv) What types of microorganisms cause fermentationgtoyoccur?

v) What food a on-food products are created gentation?

vi) What s e ‘advantages and disadvantages oOf*fegfmentation in
eSSing?

food pro Sing”
vii) Wh can affect the fermentation process?

viii) Define echnology? 1

ix) is the classical biotechnology?

X) is your justification in considering biotechnology an
technology?

xi) escribe the contribution of Louis Pasteur toward development o

classical biotechnology.
xii) What are the different types of fermentation?
xiii) What is lactic acid bacillus? Explain its role in the formation of curd.
xiv) Name some of the fermented food products of Pakistan.
Name four recombinant DNA products available on the market.
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Chapter
o mHARACOLOGY

Major: Co:n:e:e:p:t,
I@ t you will learn:

n
> Intr on
> Medici

> Antibioticsfand/Vaccines




[-%» INTRODUCTION

Pharmacology is the branch of biomedical science which is
concerned to the uses, effects, and modes of action of drugs. This

macology as we know it | One who studies ph
a scientific discipline in | responsible for di g

Patients are treate
| used to treat, cure, prevent/a disea or to promote well-being or
 artificial pleasure.

Drugs can be derived from plants
of drugs:

1. Pharmaceuti d or medicina re used to treat the
diseases an es the patient physi al.
2. Addictive drugs which makes the perso ed by feeling
plea ting on the CNS of the pers ly the person
endent on it.
| @ NAL DRUGS o Q
icinal drugs are beneficial for the patients as theseg@fugs
%ﬁ disease to prevent them so many of the diseases can e @‘
C . These beneficial drugs are obtained from various sources:

i. Drugs from plants

Many plants produce special substances in their roots, leaves,
flowers, or seeds that help to form drugs in laboratory or can be used
directly as herbs. For example cinchona tree contains Quinine in its
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bark which is used in the prevention and treatment of malaria and
Opium is used as pain-killer drug extracted from the unripe seed pods
of the opium poppy.

=i
puie

many primary metabolites, they
metabolites, which constitute he&§€o}
market as antibiotics and antifu

Example: Tetracycline are +
produced by fungi. é
iii. Drugs from an@
Certain g arts and animal products ar s drug in
ajor group of animal products used ih medicine is
acids.

therapeutics.
hormone, enz animal extractives, organs and bile

For cxa, onadotropin Today, scientists are most’exCite

horrggn: e prepared about drugs derived from th
cogffimeget from either horse
sun anemone.

se from the wurine of
preg t woman.

They control the production of sex hormones in the body.
Hyaluronidase enzyme is produced by some microorganisms, found in
the heads of leeches, in snake venom and in mammalian testes.




Drugs from minerals

Some of the drugs are synthesized from minerals or can be
given with mineral as supplement, such as iron is used in treatment
igon deficiency (anemia). Zinc is used to make zinc oxide paste which

in wounds and in eczema. Gold salts are used in the t{ t

@ LQ man-made
‘b

synthetic drugs

There ore than 200 identified
syntheti compounds and
O different synthetic

uana compounds.

in the market are avadlable.
Example: Syntheti arijuana
| goes by many names:
fake pot, potpourri, legal
and more.

19.2.1 Principle usage of im edicinal drugs

a. Pain killers

Painkillers ( lg@ educes | A afc
the pain by actin CNS: that aghi

Example: Paraecetamol, Aspirin and | rather thé
Panadol eti%

b. % cs
. .
\ ibiotics work against bacterial infections. It eitQ or
it the bacterial growth. For example: Penicillin, Cephal @ n
and
c.

tracycline etc.
Vaccine

t study found
a may be most
taken at night,
he morning.

The vaccine is vital for One’s life, vaccine prevent the living body
from the microbial diseases by developing immunity in the body.
For example: hepatitis vaccine, rabies vaccine, covid-19 vaccine etc.




Sedatives

Sedative drugs are helpful for treating anxiety and sleep
problems. such as, Diazepam (Valium), Alprazolam (Xanax), d
Clon am (Klonopin).

sensle Ty 83
1. Anall action could happen with any drug. Th nge
from itch and rash all the wayto a life tening

ction.
2. Over dose of pai i

llers and sedatives can the person
addictive which eaving causes severe,risk factors.
3. You cannot “catchi”tlie disease fr: vaccine. Some

vaccines contain “inagti irus, a@is impossible to get
the disease from the active but weakened
e.

viruses designed to preve
4. New study shows that chi n antibiotics for routine

upper respiratory infecti are ore susceptible to

aggressive antibiotic—re%t st of the bacteria.

5. Aggressive antibi ti@r ile helptul have a serious
infection, can eo any useful XL‘ ia.

9.2.2 Discovery of antiseptic and antibiotics
Joseph '&Qalled as “Father of Antiseptic 7. Joseph
Lister’s contributi paved the way to safer medical prog¢eduftes. His

introducti antiseptic process dramatically decreaseq de
from cﬁ%&rt;band surgery.
e

carbolic acid as a disinfectant, he used it for was
ha and instruments. He also designed his spray machine with
carboli¢ acid to kill the air-borne germs.

Sir Alexander Fleming, a Scottish researcher, is credited with the
discovery of penicillin in 1928. At the time, Fleming was experimenting
with the influenza virus in the Laboratory of the Inoculation
Department at St. Mary’s Hospital in London.




Antiseptic

Antiseptics are
antimicrobial
substances

S ' are applie OQ
A Bl : living tis in
= el to prev e
. | - nfection.
—Y R Z§ '-:

Fig. 9.
Often describe ﬁc eless lab téehnician, Fleming returned
from a two-week vacatio d that a,mold had developed on an

| accidentally contaminated [st lococcus culture plate. Upon
examination of the mold, he,no ﬁat the culture prevented the
e

Spray machine invented by ._Ioseph Lister

growth of staphylococci. And this,ac€id d the discovery of antibiotic
named as Penicillin.

[-2¥) ADDICTIVE DRUGS /&

Addictive drugs ‘act on the pleasure center i
a shortcut to,rew
processes

e brain, causing
g way a person
pbe enhanced by

ard that, when repeated, can ché
ormation. Drugs’ addictive qualities ma

how good ake a person feel when using them ow bad they
may make users feel when they wear off. .
F;Llrowk are the major categories of addictive drugs:

a. Sedatives

Sedatives are central nervous system (CNS) depressants
category of drugs that slow normal brain function. One of the m
marked effects of sedatives is their potential for abuse and addiction. I
can cause drowsiness and sleepiness and are used to reduce anxiety.
They also reduce heart rate and breathing, and can reduce them to the
point that death occurs, if there is an overdose.




Narcotics

Narcotics are also called painkiller. These drugs bind with the
pain receptor present in CNS and reduces the pain. They are used
treat derate to severe pain that may not respond well to other pain
medicatiéns. The short-term effects of opiate use can include feeling @
euphori n relief, drowsiness and sedation. Narcotics can
dangerous nly because of their potential for abuse and
but also beCa ey can sometimes lead to overdose an

i. Heroine
Heroin is codgsiflered highly addictive. Heroi

drugs interact with dep hic
the burst of pleasure asg§oci with their u se of heroin can
quickly lead to drug tolerancef'd ndence,@a diction.

'@d to relieve moderate to

m upto 6 Hrs. It acts on the

ther opioid

levels in the brain, what causes

ii. Morphine
Being narcotic drug, mor
severe pain. It remains active in

CNS and causes relief from pai se can cause many side
effects

including
nausea, vomiting, constipati i eade izziness, drowsiness,
or sweating. /
c. Hallucinogen &
Hallucino re a class of drugs that caus inations—
profound dis‘h‘ in a person’s perceptions of realityl Somfe of the

typical effe

lucinogens are: increased breathing ra e,‘i

n ed
heart f@ blood pressure, irregular heartbeat, palpitati@d
bl\,@l ion etc.

i. Marijuana

Marijuana is the most commonly used illicit drug in the United
States. It can be obtained from the flower, stem and leaves of the
Cannabis indica plant. People smoke marijuana in hand-rolled
cigarettes or in pipes or water pipes. The intake of this drug produces




immediate sensations—increased heart rate, reduce coordination and
balance, and a “dreamy,” unreal state of mind. Marijuana also affects
brain development. When people begin using marijuana as teenagers,

thefdrug may impair thinking, memory, and learning functio nd
a the brain builds connections between the areas
for thesg'fumctions. &
9.3.1 Sy s of addiction Q
1. When a on is addicted to a subst ch as a drug,
alcohol or gicofine, they are not able to co the use of that
substance. %
2. When body leve hat substan elow a certain level the
patient has physi m ed symptoms. There are
cravings for drugs, bo ess, bad temper, poor focus,

a feeling of being de& d empty, frustration, anger,

bitterness and resentmen
3. While under the ce of so@ostances the addict may
as

st.

engage in & es, such
9.3.2 Problems associated to drug addicti
The s associated with drug & tend beyond
6 al impact. People being an addlctiv@er in health
ag

immediate

issues creases other illness. Addiction can e the one’s
. Research reveals that, addictive people can ea‘si involve in
ch as robbery, stealing/ snatching, law viola @ a
inal. Addiction can damage the one’s social life. It can als

their family, when the addict does not get its need he become, an
aggressive, harsh, short temper and does not behave well, ultimatel

lose relations.




Willow Bark (Salix) Cannabis Psilocybin mushroom

Fig. 9.3 Hallucinogen and narcotics obta lants found in Pakistan

|2} ANTIBIOTICS ANP"YACCINE

Antibiotics are c¢hemical substances tlys used to fight
infections caused by bacteria. They treat infégtion€Npoy killing or
decreasing the growth of bacteria. These can be produced naturally by
microorganisms, (bacteria or fungi) or can be derived by mig¢roorganisms
in laboratory or can be synthesized in labs.

Antibiotics are used to treat only bacterial infections. ¢ < l

Theéy can'treat viral or fungal — ﬂ
infections. Some of the Antibiotics | 10€ first beta-lactam antibio ’
are Bacteriostatic which means | Penicillin, was discovered by

they inhibit the growth of bacteria | Alexander Fleming accidently by

whereas some antibiotics are mold..
Bactericidal which means these
can kill the bacterial cell.
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9.4.1 Misuse of antibiotics

Antibiotics can cause side effects based on how they work.
Antibiotics are prescribed for a particular infection, but can harm to
youd normal flora which is beneficial for your body. Apart from it; side
ef] can also occur which are:

. ibiotic resistance &
o Dia @

o Upset ch

o Thrush, iCh is a fungal infection that ca e e mouth or
digestive tr.

» Vaginal yeast, inféction caused by Candida ican (discharge,

9.4.2 Antibiotic resista

burning, pain, i#fChiness)
-« Can cause yellowi . :

antibiotic resistance in which

Over use of antibiotics
bacteria become habitual for & bigtics or alter strategy to hinder
e

the effect of antibiotics. Th% protects the bacterium from
the action of the m i@ r neutra@ medication. They can
acquire resistan vy ting a resista;e&ne encoded to its
chromosomes. O

is a biological

an agent that resembles a

isease-causing microorganism, and is
often made from weakened or killed
form of the microbe, its toxins or one of
its surface proteins. A vaccine can
confer active immunity against a
specific harmful agent by stimulating Edward Je
the immune  system to attack the

: % —a e

Fig. 9.4
nner ; vaccination
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agent. The first vaccine was introduced by British physician Edward
Jenner, who in 1796 wused the cowpox virus (vaccinia) to confer
protection against smallpox, a related virus, in humans.

Immunization is the process whereby a person is made immune
resist o an infectious disease, typically by the administrati @
a vacci

Foreign
microbe
with

antigens

and presents
them to the T cell

Fig. 9.5 Mechanism of vaccine




harmacology is the branch of biomedical science whi is
cerned with the use, effect and mode of actions of dru

> chemical substance which is used to treat, c revent
a d1 and used for artificial pleasure. %

> e derived from plants and animals.

> There are ategories of drugs O

i. Pharm al or medicinal drug ii. Ad gs or narcotics

> Medlclnal dru derived from micro organi , mineral, plants,
animal or synt

> Medicinal drugs pain k111er iotics, vaccine, sedative,
antiseptics.

> Addictive drugs may cotlcs (Heroine, Morphine,

Marijuana).
> Antibiotics are bacteriosta r1c1da1
> Bacteriostatic mean 1nh ho cteria.
> Bactiocidial means k111
>

Antibiotics w de range m+ve and Gram-ve
bacteria calle Ctrum antibioti

> A vaccine 1s a b10 1ca1 preparation that\i s immunity to a
particula
> Immunization the process whereby a person de resistant to

an infe isease.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer:

i) Who is called father of antiseptic?
(a) Alexandar fleming (b) Edward Jenner
(c) Lister (d) Oswald Schmiedeberg




5.~
3
s »

3

Drugs for treatment of rheumatoid arthritis can be obtained

from:
(a) Animals (b) Minerals
(c) Plants (d) Microorganisms

s that slow normal brain functioning are categorized as:
(b) Hallucinogen
i (d) Sedatives &
iv) igafi®h can be administered :
i (b) Before infection
ing i i (d) All are Correct
iech inhibit the growth of bacteri nsidered

i. Blurred vision

ii. Making unseen faces i

iii. Euphoria

Identify the drug, to which H
(a) Narcotics

(c) Antibiotics

iseptic
vii)  Which one is not the eff fimisuse of@ntibibtics?
(a) Diarrhea (b) I K ion

(c) Stomach up (d) Ant

B. SHORT QUESTIONS: O

i) Why ant1e not effective against viral infection?,

ii) Why the % ive is used for?

iii) Why ction is considered as harmful condition? . O

iv) H ‘@ (medicine) can be taken from natural source?

v) s i sible to get drugs from animals name some of them?

vi) o we have any harm of antibiotics? If, so mention them.

vii) vaccine work against pathogen? Explain the process with the
help of diagram.

C. EXTENSIVE RESPONSE QUESTIONS:

i) How bacteria produces antibiotic resistance?
ii) Describe the mode of vaccination.

ati

(a) Vaccine * (b) Bactericidal
(c) Bacteriostatic (d) Antibioti
vi) Haris is addicted to ﬁ which left th@ ing effect on Haris :
1

icted?

llucinogen
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