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Students Learning Outcomes
The students will be able to;

) le of the parts of the air passageway and of the lungs.
escribe the mechanism of breathing in term of movements of ribs and dia
te the rate of breathing at rest and after exercise.

rentiate between the composition of inspired and expired air, S
be briefly diseases related to the respiratory system like bronchitis;emph
pneumania, asthma, and lung cancer.
Describe the biological consequences
irculatory system.
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Introduction:

All living organisms need energy to perform their life sustaining activities. We already
know that the ultimate source of energy for lifé is sunlight. Photosynthetic organisms
capture sunlight (recall photosynthesis from Unit 7) and prepare energy rich organic
molecules (food) by utilising carbon dioxide and water. Oxygen is released as a bye product
of photosynthesis. Respiration tokes place in all organisms. During respiration they utilise
oxygen to break down organic molecules into carbon dioxide and water to release energy
(recall respiration from Unit 7). In this unit we will study how organism give and take the
goses {carbon dioxide and oxygen) which are needed for photosynthesis and respiration.
We will also study the human respiratory system and its common diseases in detail.

[['R) Respiration, Gaseous Exchange and Breathing

Respiration is an energy releasing process at the cellular level. In this process, food
molecules (e.g. glucose) are broken down into simpler compounds like carbon dioxide and
water with the release of energy. We know that for m
aerobic respiration, oxygen is required for the complete
oxidation of food molecules while CO, is released as a by
product, It means that all organisms need to take O,
from the environment (air or water) for respiration. They
also need to release CO, into the environment.

Diffusion is a process in which
molecules move from a region
of higher concentration to a
region of lower concentration.

Gaseous exchange means the exchange of oxygen and carbon dioxide between an
organism and its environment. Gaseous exchange occurs by diffusion.

Breathing is the physical process in which animals
move air into and out of their body. It is done to get
axygen from air and to release carbon dioxide in it. In
higher animals, lungs are the organs of breathing. In
breathing, fresh air is made available to the
respiratory surface of the lung for gaseous exchange.
As fresh air has a higher concentration of oxygen than
is present in the blood, therefore, it diffuses into the o - weley
blood. At the same time, the concentration of carbon | “ggen is used "ﬁﬁ&:w rimie'}
dioxide is higher in the blood, so it is diffuses into the [y Wlﬂjmw“‘#_ I produced g
lungs and is expelled out by the process of breathing.

Air moves Alr maves
to lungs

Breathing of lungs

Fig.10.1 Relatianship between respiration,

nd breathing.
i%) Gaseous Exchange in Plants gaseous exchange a g

; During the daytime, all plant cells are carrying out respiration. The green parts (leaves)
‘ of plants are also carrying out photosynthesis. For photosynthesis, the leaves use carbon
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dm'\.“dg whlcths Pmd,”:e_d during respiration. They also take carbon dioxide from the
environment. For respiration, leaves use oxygen which is produced during photosynthesis.
D”r"_"g respiration, the‘g release corbon dioxide which is used in photosynthesis. So, during
doytime |eaves are taking carbon dioxide from the environment and releasing oxgg;n init.

During the night, all cells are carrying out respiration while there is no photosynthesis.
So, the cells get oxygen from the environment and release carbon dioxide

In plants, the gaseoiss exchange between the body and the environment occurs through
the surface. The outer surface of the root, stem and leaves is called the epidermis. This la gt-;rr
allows the exchange of gases between the inner cells and the environment. At same ﬂrl.z a
thick cuticle is present over the epidermis. It also allows the exchange of gosés, :

In leaves and young stems, the epidermis has small pores called stomata. In these parts
the air moves in and out thraugh the stomata. Inside the body, gaseous exchange occurs
between the cells and air. In woody stems, the entire surface is covered by bark. Gaseous
exchange cannot occur through bark. The bark contains special pores called lenticels, which
allow the gaseous exchange with the environment. ,

£ ignt s ] Day

o Air leaves
Air Smml-l
enters

Mesophyll

@ ®)
Fig.10.2 (a). Gaseous exchange in plants; (b. Gaseaus exchange in o leaf.

Science, Ter,hnulogg and Society
Effects of Tilling
You might have seen the farmers and
gardeners tilling the soil. Tilling helps soil
cirainnge and geration. . e
It creates air ‘spaces
between soil particles.
These spaces in turn
allow better exchange & kS * e

2 l Biology X 2 - "-:... L ThieET

0f gase e air. :
fq s between roots and the air Fig.10:3 Lenticels in a bark
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Untt 10 Gaseous exchonge

k) " Gaoseols Exchange in Humans:

Humans have an efficient respiratory system adopted well for the terrestrial mode of life.
This system ensures a smooth exchange of gases between the environment and the human
body. This system can be divided into two main components which are: air passageway

and lungs. ,vy
a)., Air Passageway

When air enters the body, it passes through connected tubes to reach the lungs. After
gaseous exchange, air moves from the lungs to the outside through the same connected
tubes. These connected tubes are collectively called the air passageway. It consists of nostrils
and nasal cavities, pharynx, larynx, trachea, bronchi and bronchioles.

Two openings or external nostrils lie on the
ventral side of the head. They allow the air from
the outside into two nasal cavities. Here the  We should breathe through the nose
air is warmed, moistened and dust freed by the ~ and not through the mouth to keep
hairs and the mucous membrane of the nasal  ourselves healthy.
cavity. '

‘For'Yolr. [nformation:’

The nasal cavities lead into the pharynx which is about a 4.5 inches long muscular
passage. It is also lined'bythe mucous membrane.

The pharynx contains
tonsils and adenoids, which
are organs of lymphatic
Bronchus tissue used to trap and
filter microorganisms.

Tracheo

Pleural cavity

Right lung l Diaphragm Left lung
Fig. 10.4 General Qutline of the Alr Passageway and Lungs

Biology X
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The air moves from the pharynx into the larynx or voice
box. It surrounds the upper part of the trachea, The cavity of
the larynx is also lined by the mucous membrane. At the
back of the pharynx are two passages, one opens into the
esophagus on the dorsal side and the other opens through the glottis into the trachea on the
ventral side. The glottis is guarded by a lid like structure called the epiglottis.

The larynx opens into the trachea or wind pipe. It is o
tubular structure. It lies ventral to the esophagus and
extends to the chest cavity or thorax, The inner surface of
the trachea is ciliated and secretes mucus. This helps to
filter, moisten and warm the incoming air. The
trachea hos 16 to 20 C-shaped cartilaginous rings which prevent it from collapsing and
keep the passage of air open.

Why is it advised to breathe
through the nose and not
through the mouth?

i Recalling ™
Transpiration is the loss of water

from a plant surface in the form
of vapours.

Inside the thorax, the trachea divides into two branches called bronchi. Each bronchus
enters the lung on its own side. The bronchi also possess the cartilaginous rings but smaller
than those of the trachea. Each bronchus, on entering the lungs, divides and sub-divides
progressively into smaller bronchi. When the smaller bronchi attain the diometer of one
millimeter or less, then they are called bronchioles. Bronchioles have no cartilage.

Each bronchicle ends in a duct. The duct opens in a cluster of pouches, which resemble
bunches of grapes. Each pouch is microscopic structure and is called alveolus (plural:
Alveoli). The alveoli are thin-walled and provide the surface for gaseous exchange. Their
walls are covered with a network of bload capillaries where gaseous exchange occurs.

Fig.10.5 General Outline of Respiratory System in the Human Body.

b). Lungs
The lungs are placed in the chest cavity. From above and sides, lungs are enclosed by the
chest wall, while there is a thick muscular structure called the diaphragm below the lungs.

.. Biology X ‘ 5
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Each lung is enclosed in a double membrane called pleura. It contains pleural fluid. This

fluid makes the movements of the lungs (expansion and contraction) easy.

10.3.1 Mechanism of Breathing

Breathing consists of two phases, the
taking in of air called inspiration and fetting
out of air called expiration. These two
phases take place continuously one after
the other. Air moves in when the air
pressure in the lungs is lower than the
pressure outside the body and it moves out
when the pressure in the lungs is greater

For Yolirnférmation =

‘The thorax or chest-cavity is bound by the

ribs and muscles at the sides, by the
sternum (or chest bone) on the ventral side,
by the backbone on the dorsal side and by
the diaphragm at the posterior end. The
diaphragm is a dome-shaped sheet of
skeletal muscles. The muscles in between
the ribs are called intercostal muscles,

Unit 10 Gasecus éxchange

10.3.2 Gaseous exchange in Lungs

We knaw that the alveoli are very thin-walled and have a network of blood capillaries
So they are an excellent site for gaseous exchange. The blood which enters these ca i!laries.
has a low oxygen Foncentmtion whereas the inhaled air present in the alveali has aphighgr
0-“':55']“” concentration. Therefore, oxygen from the alveoli diffuses into the capillaries
Similarly, the carbon dioxide concentration in the blood present in the capillaries is more than
that of the alveoli. Therefore carbon dicxide diffuses out of the blood and into the alveoli

Arteriole
| Tidbie |

The size of the lungs of ang]

Alveolus

than the atmospheric pressure.
a) Inspiration: During inspiration, the volume of the chest cavity increases and the
pressure in the lungs decreases. It happens due to two reasons.
®  The muscles of the diaphragm contract, so it becomes flat instead of its domed position.
= The intercostal muscles present between the ribs, contract. Due to their contraction,
the ribcage expands.

Due to these movements the volume of the chest cavity increases and so pressure on the
Jungs decreasés. As a result, the atmospheric air rushes in to the lungs through the air
passageway.

b) Expiration: During this process, the muscles of the ribs and the diaphragm relax. The
ribcage goes down to its original position whereas the diaphragm becomes dome-shaped.
The volume of the chest cavity is decreased. It increases the pressure on the lungs to expel the

air out. v e & e,
Rib :gge\'- {,‘_— - -Nr Rib @ e getsi, = 'i?
Xpan \ iy smaller as i
:‘ibp:-mssclgss A\ "ra inhaled rlb muscles \ TJ exhaled
K

orgonism is related to the
activities and body form of
that organism. Cheetah and
elephant have large lungs.
What do you think why they
have large lung sizes?

— )

Oxygenated {58
blood returns '\
e

Fig.10.7 Blood circulation in the lungs (around on alveolus)

10.4 JEICICE T Consequences of Smoking

Smokers have a much higher risk of Bad Social Effects of Smoking
developing life threatening diseases. The
most crucial risk of smoking is cancer in
the lungs, kidneys, oral cavity, larynx,
breast, bladder, oesophagus, pancreas
and stomach,

Breathing of smoke-laden air by nonsmokers
is known as passive smoking. The
majority of the nonsmokers are allergic to
cigarette smoke as it produces irritation in
their eyes and throats. They can also

cnnm:_.t‘, e

8 ._:g_e?:- =t c Tobacco smoke contains over 4,000 | develop cancer by continuously living in an
508 SO different chemicals. Out of these, there | environment polluted with cigarette smoke.
: £\ 3 are more than 69 known carcinogens | Moreover, people tend do not like the

{cancer causing chemicals). The effects of | company of cigarette smokers due to the
some chemicals found in cigarettes are ‘bad smell that comes from their mouth. For
given below. this reason there are separate zones in public

The majority of the particulate matter places such os offices, hotels and restaurants
inhaled by o smoker is composed of tar. for smokers. The Government hos banned
mmin tar, there are mony carcinogens. Tar smoking ot public places and on public
n its solid form also stains the teeth and | transport.

H -:J " Fd o
Y[ INHALATION [ EXHALA
: ¢ - |Digphragm contracts
. S :L ; El\!gﬂi down) \ (m
. i) l..h == 0

 Inhalation of Air B. Exhalation of Air
Fig.10.6 Mechonism of Breathing in Humans

>
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Unit 10 Goseous exchange

fingers of smokers, It can olso stain and domage the
lung tissue. Tar olso increases the production of mucous
and phlegm.

EorYaur Injarmaton

The World Health Organization
has called the governments to stop
tobacco advertisements to prevent

Nicotine has many harmful effects such as increased
heart rate and blood pressure, constriction in the blood f
vessels, damage to the muscles, and disturbance in young people to start smoking.
hormonal systems and metabolism. Nicotine can also (Reference: Document number:
increase platelet stickiness in the blood which can cause  WHOINMHIPND/13.1)
blockage and cause coronary diseases.

Carbon monoxide is formed when a cigarette is Jit. It combines with red blood cells and
prevents oxygen transportation. When carbon monoxide enters the air ways, it stays along
with other toxic chemicals contained in cigarette smoke. These toxins cause inflammation,
impair lung functions, and increase the risk of lung diseases.

Benzene is a major component of cigarettes. It is @ carcinogen and causes blood cancer
(leukaemia). Similarly, formaldehyde present in cigarettes causes cancers and respiratory,
skin and gastrointestinal problems.

Thirty different metals are also found in cigarette smoke, many of which have been
linked to cancer. A few of the metals found are; Arsenic, Nickel, Cadmium, Chromium, and
Lead. Radioactive compounds are also found in cigarettes, all of them are carcinogens.

Arsenic Acetic ocid Nicotine

Cadmium poisen vinegar jpsecticide

Butone  PtieTes & ““ Paint
lighter fluid @R = i_l' B fetho
3 ne
.ﬁ A - = sewer gas
Farmoldehyde - Ammonia

e, L% 2 s

3 : - ab

E Hexamine gi" l . . : a Toilet cleaner
borbeque ‘ : P s
Wghte: f-ﬂl'bﬁl'l'"' ‘ y industrial

monaxide Methanol Stearic acid solvent
pollution rocket fuel candle wax

Fig. 10.8 Some of the Contents of o Cigarette
10.4.1 Effect of Exercise on the Rate of Breathing
Under resting condition the rate of breathing is 15-20 times per minute. During
exercise this rate increases instantly. This is due to the fact that more oxygen is required for
the oxidation of glucose molecules to get more energy. As a result of this, more COis
produced which thus accumulates in the blood.

NOTFORSAVE Y NoI EORSALE

=Py

When this blood re .
btkietn the bhod undii:‘::st::r\?r?ln' the medulla (breathing centre) detects more carbon
S e mTlmP-UISES to the diaphragm and rib muscles ot greater speed.
depth of breathing. Durin g Gj_these muscles increases, It increases the rate and
; 9 g exercise, the breathing rate increases up to 3040 ti 2

Proptt Ven T pHa times per minute.
< 4 LiorHealthy Living|!

A home ventilation system is used to maintain o healthy livi
fresh air inside the home while at the same time rem y livi
ventilation also helps to maintain proper humidity level :\:.Ei?

Unit 10 Eu_éﬁ'uds-e;thm-\ £

ng environment by supplying |
stale and polluted air. Home

G h inmfﬁcient h ilati

a ome ventilatio

pRRUTSCA0 build up and become very concentrated. Proper home ventilation canthl ;1
elp

| reduce allergy and asthma symptoms and help ease ather respiratory disorders

Air components Inspired Air Expired Air
Oxygen 21% 16%
Carbon dioxide 0.04% 4%
Water vapours Variable Saturated
Temperature Variable 38°C

Table 10.1 Composition of Inspired and Expired Alr

MU n 9 al k 5 trﬂdltlﬂ I I I
rnin W l 1 na IH co isldered hene lﬂﬂl A
ar i‘lEGil‘h. ﬁnlgse l:hls Sentence ir ﬂ e

10.5 Respiratorg Disorders

Someti i i
metime the normal functioning of the respiratory system is disrupted due to certain

_f "'lllltdt cal Ieﬂd i ir raer me 0
u‘ ctors n to serious rESP! Qtorg disu d isor I
: I - 5. SO e I IhESE dISU defﬁ are

1. Bronchitis

mn;ﬁ\::i:i::"t:i;g ofhlti?e brunchi_nr bronchioles becomes inflamed or infected, this
o) ronchitis. Bj-unchltns redumfs. the amount of air that can flow and causes
ation of mucus in the airways. Bronchitis is caused by viruses, bacteria, and their

particles that irritate the bronchial tubes. ' I
impfo}:,-zrt-::rm hr“unch-i[is -resolves ?uithnut tre‘ufm.er-l: in two weeks. If conditions do not
i e patient is given medicines. Antibiotics are used when bronchitis is due to
ial infection. When bronchitis is due to viral infection, anti-viral medicines are used

Cuughing helps to remove irritants from the bronchi.

Biology X | 9
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Y Inﬁnmed lung

Normal lung '}
and airway g and airway

Fig.10.9 Mucous in oir ways accumulates and causes bronchitis

2. Emphysema

This is a severe type of lung disease in which due to extensive cough walls of the alveoli
are damaged. Environmental pollution can cause emphysema. Cigarette smoke is the most
‘common cause. The effects of emphysema are permanent and irreversible, however if
smoking is stopped, further damage might be reduced.

Emphysema
with dilation of the alveoli

Normal bronchiole
and alveoli

Fig.10.10 Emphysema

For Your Information

Pneumonia can be transmitted by
breathing in air with small droplets.
These droplets get into the air when
an infected person (having these
germs) coughs or sneezes.

3. Pneumonia

Pneumonia is an inflammation in the lungs,
due to infection in the alveoli. Due to pneumonia,
the alveoli are filled with pus. It is caused by
bacteria, viruses or fungi. General symptoms of
pneumonia are cold (upper respiratory rn_fectlr::-n};
for example, sneezing sore throat, cough), whic

10 IIB‘mQE;K_ B - _—

. o
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are then followed by high fever (somer;

with sputum production. mes os high as 104 °F) shaking chills, and a cough

Normal ‘ ‘ OL{‘V

air socs

Inflamed
gir socs filled with fluid
(pneumonia)

Fig. 10.11 Pneumonia in Human Beings

4, Asthma

Asthma is the inflammation (swelling) in the walls of the bronchi and bronchioles. During
an attack of asthma, the walls of the bronchi and bronchioles swell and their inner passage is
reduced. It results in shortness of breath. The potient experiences recurring ottacks of
::;::::::_ of breath, wheezing (whistling sound when breathing out), coughing and chest

The most common reason for asthma is the
sensitivity to allergens (allergy causing factors e.g.
pollens, cold, smoke or other chemicals in the air).
When asthma patients inhale such allergens, they
may suffer an attack of the symptoms of asthma.

Asthma patients are given short-term treatments.
They use medicines which contain chemicals to dilate
the bronchioles. Such “bronchodilators” are given an:T-T; Cﬂmwﬁw
in the form of inhalers. i
5. Lung Cancer

Lung cancer is also a respiratory disease, which is more common in men than in women.
The most common causes are smoking, industrial carcinogens and air pollution. Symptoms of
lung cancer are cough with sputum, breathlessness and pleural chest pain.

The main causes of any cancer are carcinogens (such as those in tobacco smoke), ionising
radiation and viral infection. Smoking is the main contributer to lung cancer. Cigarette
smoke contains over 69 known carcinogens (cancer causing chemicals).

Allergens Mucous

Fig.10.12 Asthma

Biology X 1
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Artificial Ventilators
Mechanical ventilation is a form of
artificial respiration that uses a
breathing machine (mechanical
ventilator) to assist patients with
breathing. It is used when the lungs are
not functioning properly. A breathing
machine pushes air into the lungs. It
includes controls to adjust the rate ond
size of each breath. It also humidifies,
warm and moisten the air going into
the lungs. It has special tubing for the
air to pass through, and to trap unused
moisture from the tubing. The
breathing machine ensures that
adequate cxygen gets into the blood
stream and corbon dioxide is exhaled.

In its early stages, lung cancer does not show
any symptoms. However, in the advance stage
when it has fully spread, it is very painful and
incurable and becomes fotal. The patient of lung
cancer is given one or more treatments, including
surgery, chemotheropy, and radiation therapy.

Fig.10.13 Lung cancer

ESdEnce echpalagUiand Secleti s
Dangers of breathing in exhausts of fossil fuels

You might have experienced a very irritating condition while standing right in the rniddle
of a traffic jam. Exhausts of all sorts are attacking your nose and your entire respiratory
system. Fossil fuel contains a lot of harmful compounds which are dangercf-us for our
health. For example, fossil fuel exhaust contains carbon monoxide, nitrogen uxnd:q, carbon
dioxide, formaldehyde and soot. Those who breathe in such exhaust hclwe an lanE?SEd
risk of lung cancer. There is also a risk of non-cancerous breathing conditions, especially

asthma.
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For aerobic respiration, oxygen is req
while carbon dioxide is released as g iy
Gaseous exchange means the exch
organism and its environment,
Breathing is the physical process in which gnim iri

=P als v i
oxygen from this air and to release carbon dioxide inu::? SR g
In plants, the gaseous exchange between
the general surface, stomata and lenticels.
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Through external nostrils, air enters into two nasal cavities, from where it goes into the
pharynx and then into larynx or voice box.

The larynx opens into the trachea or wind pipe which divides into two bronchi. Each
bronchus enters the lungs on its own side and divides and sub-divides into smaller bronchi
and finally into bronchioles. Each bronchiole end at a duct which opens in a cluster of alveoli.
The alveoli are very thin-walled and provide the surface for gaseous exchange. Their walls
are covered with a network of blood capillaries where gaseous axchange oceurs.

Each lung is enclosed in a double membrane called pleura which contains a pleural fluid.
During inspiration, the muscles of the diaphragm contract, so it becomes flat. The intercostal
muscles also contract, so the ribcage expands. In this way the velume of chest covity
increases, pressure on the lungs decreases and so the atmospheric air rushes in to the lungs.
During expiration, the muscles of the ribs and the diaphragm relax. In this way, the
volume of the chest cavity is decreased, pressure on lungs is increased and so the air is
expelled out. Smokers have a much higher risk of developing life threatening disecses.
Tobacco smoke contains more than 69 known carcinogens. ,

Tobacco contains tar which has many carcinogens. It olso stains and damages the lung tissue.
Nicotine has many harmful effects such as increased heart rote and blood pressure,
constriction in the blood vessels, damage to the muscles, disturbance in harmonal system
and metabolism.

Carbon monoxide is formed when a cigarette is lit. It combines with red blood cells and
prevents oxygen transportation.

Benzene (major component of cigarettes) is a carcinogen and couses blood cancer
(leukaemia).

Under resting condition the rate of breathing is 15-20 times per minute. During exercise
this rate increases up to 30-40 times per minute. ]

When the lining of bronchi or bronchioles becomes inflamed or infected, the condition is
called bronchitis.

In emphysema; the walls of the alveoli are damaged and the patient feels difficulty in
breathing (shortness of breath). Pneumonia is an inflammation in the lungs, due to
infection in the alveali.

U O Gastous exthangs

uired for the complete oxidation of food molecules
y product,

ange of oxygen and carbon dioxide between an

the body and the environment aceurs through
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5. Whatis a diaphragm and what is ts role in breathing?
6. What are carcinogens? Name any two carcinogens present in tobacco
7. Compare the composition of inhaled and exhaled gir .

A. Select the correct answer. .
1. The correct order of the structures involved in the flow of air in the human body is: - C. Write detailed answers to the Jollowing questions:
a. Pharynx Trachea —— Larynx —— Bronchi —— Bronchioles 1. The gaseous exchange in is i -
b. Lurggx —— Pharynx — Trughec — Bronchioles —— Bronchi thetgpes of gases exghan;elill:zi:itl?rl:::;:n:i‘sf;r_ i FReplratiees: E4pla
3. ;:;!uchea —— Pharynx — Largnx — Brunchi —_— anchfcles 2. Describe the mechanism of breathing in h bisi
[ u.rgrlx —— Larynx —— Trachea — Bronchi ~ —— Bronchioles S e g uman beings.
2. Food is .preuente d _frorn. — e1:in g into the Larynx by: - 3. Eamrth:i: tl:e?'tuw ojjuiri;:af;‘?:ge in the human body and describe the role of different
a. Glottis b. Epiglottis c. Vocal cards d. Internal nostrils & WiiaEiane:the Gausss of vesei _
3. Oxygen from the lungs enter into the blood due to: i s piratory disorders such as bronchitis, pneumenia and lung
a. Diffusion b. Less affinity of O, for air
c. Higher affinity of CO, for air d. Osmosis _ | m
4. Which part of the air passageway is also called the windpipe? -'.I'T-:[ni.-gsti.gat.e the effect of light on the net gaseous exchange from a leaf, by usin
a. Bronchus b, Alveolus c. Larynx d. Trachea o Bignrﬁdn_dtgdsthe indicator, 2 bty
5. In which disease are the walls of the alveoli are broken? : ' _2;" I"i"és“glo'_:e the breathing rate at rest and after exercise,
a. Pneumonia b.Bronchitis c. Emphysema d. Asthma _'i',:gi"d_:é"'_th“w m“‘b ‘_’}r‘f e t?k'?i"w his lungs,
6. The diaphragm is flat, the ribs move out; this occurs during: +- Demanstrate through experiment, that carbon dioxide is exhaled during respiration.
a. Expiration b.Inspiration c. Lungs expansion  d. Breathing
7. The chest cavity is separated from the abdominal cavity by a muscle called:
a. Larynx b.Trachea c. Bronchus d. Digphragm
8. Respiration at cellular level is known as:
o. Breathing b. Ventilation c. Oxidation d. Inhalation
9. High fever, cold and cough with sputum production are symptoms of:
a. Emphysema = b.Asthma ¢. Pneumonia d. Bronchitis
10. Chemotherapy is a treatment of:
a. Emphg;emu b. Bronchitis c. Asthma d. Lung cancer '
B. Write short answers to the following questions.
1. Why do plants not need a speciglised respiratory system?
“breathing”.

2. Differentiate between the terms “respiration” and
3. How are the surface area of leaves and lungs important for gaseous exchange?
4. Whatis the function of the cartilage present in the walls of the trachea and bronchi?
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Students Learning OQutcomes
The students will be able to:

13 1» - Define homeostasis and describe itsimpurtgni;:'@_' 2y
- #> Describe the mechanisms/adaptations in plants for.th
" 0, latex, resins and gums. e 5
- # Explain osmotic adjustmentsinplants. -
~ #> State skin, lungs and kidneys as the major organs involved ir
- #> Explain the role of the skin in regulating body temperature: =~
@ Describe how lungs keep the carbon dioxide cancentration down to
3 Expii:lnfh_nt kidneys control the blood composition. - el
"> Identify the different organs of urinary system.
#> Relate the structure of kidney with its function. .~ -

9> State that nephron is the excretory unit of the kidney. .
9 Locate the different parts of nephrons and relate them wi
_ 1& St_u:é_- that the main role of the -kfdneg is qr_ing_jorr_r_;q.th
- @ Describe that urine formation involves three processe
. secretion. : 2 Rt
) Explain that kidney plays an important [ole in osm_q_rggqlg ion.
> Identify the causes of kidney stones. . .. Tr R
Identify lithotripsy and surgery as the methods to remove
utline the causes of kidney failure. = = .=~ =
Explain that dialysis is one of the treatmentsin k}#neg;fgiﬁlyi
- dribethe types of dialysis. =~~~ o T
g 4 I:!rt':_f Al-Farabi dridﬁbull-ﬂu'_ﬂ.
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Living organisms have been evolyed o
conditions and components of the extern
changes in the external environment g
organisms overcome the effect of
environment. In this way, they try to maintain their internal

The ability to maintain the internal environment canstant = enl
he!ps an arganism to survive and ut e

nd adapted uccording
al environment xegp on

ect the internal enyi
these chonges. They make

to their environment. The
thanging continuously. The
ronment too. However, the
adjustments in their internal
viranment in a constant stote.

led homeostasis. H
envi ; ; - Flomeostasis
ilise its environment in the best possible way.

The most important components of internal envirenment 53 B R e atiod™
which are readily affected by fluctuations in externgl T trs n‘-- l.i_ ;
environments are water, solutes and temperature, externg| en':ir;:,_,.l m:::":::::ent_an:

Body fluids are important components of the interngl By Cloude Bernord o ;emurg :‘;!:,e
environment. These fluids are made up of water and solutes. The water-solut bal
(commonly called water-salt balance) in body fluids is very imporzant. Durin ﬁhu e balance
organisms maintain the water-solute balance. The process by which thg- Cfmoungr Dﬂ-mg:stns::
solutes are maintained in the body, is called osmoregulation. Excretion is .heje‘!‘f’;_er o
nfharmjul solutes (e.g. nitrogenous wastes) and extra Woket Trom e ba the elimination

We know that all metabolic reactions in the bodies of living orgunis.-;;;; are catalyzed b
enzymes. We also know that each enzyme works best at a suitoble body tem Eratu,H
Changes in the temperature of the external environment affect the internc! bcdgg tgmgemtur:

In homeostasis, organisms maintain their internal temperature within o talerable range. It is
called thermoregulation, -

IBY Homeostasis'in Plants

l - Flke other organisms, plants also respond to the changes occurring in the external
environment and keep their internal conditions constant.

11.1.1 Osmoregulation in Plants

I On the basis_ of the availability of water, there are four groups of plants. The process of
osmoregulation differs in all these groups according to their need and structure.

Mesophytes (meso: medium, phyte: plant) : '
are the terrestrial plants which live where figng) b
sufficient quantity of water is available. They [EAgt
absorb water through their roots. In sufficient
Supply of water, the stomata are kept open to
Promote loss of excess water, When they face
a shortage of water, they control extra

Biology X | 17




transpiration by closing their stomata. Most of their body surface is covered with Waxy
cuticle, which prevents water loss. Examples of mesophytes are maize (corn), clover and rose
etc,

Hydrophytes (hydro: water, phyte: plant) are the 1&%@&{%@ Ef' L
plants which live in freshwater (ponds, rivers streams Rw; i ?ﬂﬁr" il |
lakes etc.) or in wet soil. Water keeps on entering their 3".":.-':‘1 i i ‘f
bodies through their whole surface. They remove this ~ - <
extra water from their bodies by different ways. For “ © | ~ i
example, many hydrophytes have broad leaves which _ . @ ——
float on the surface of the water. These leaves have a = ‘-4 <‘ e iy 29
large number of stomata on their upper surfoces. Water ¢ w il | - k_:‘;. i
moves out of their bodies through these stomata. The =% T} 1+ St '
most common example of such plants is the water lily.  Fig.11.2 Water lilies (comman hydrophytes)

Xerophytes (xero: dry, phyte: plant) live in dry %ﬂ.‘ ‘iﬂ!; B L AL L S
environments (e.q. deserts). They have deep roots to "'J.-,ia' o)
absorb water from almost dry soil. Their body surface b
has very few stomata. It is also covered with thick waxy i
cuticles to reduce the loss of water. Some xerophytes ¥
e.g. Cacti (singular: Cactus) store water in their g
specialised stems or roots. Such stems or roots are soft
and juicy and are called succulent organs.

TN -
Zha == 1Y

]

e i i ;
It T

= . oy

Fig.11.3 The thick stems of xeraphytes
store water ond tarry out photosynthesis.

Halophytes (halo: salt, phyte: plant) live in habitats with salty waters (e.g. sea or salty
marshes). Since their bodies have less salt concentration as compared to the external
environment, water tries to move out from their bodies into the environment, Such plants
absorb salts from external water by active transport. In this way, water does not move out of
the cells. The excess salt can be stored in cells or excreted out from salt glands on leaves.

Many sea grasses are included in this group.

11.1.2 Excretion in Plants . .
Plants do not possess any special organs for excretion. They get rid-off different wastes
| environment. The materials which plants

in different ways, to maintain their interna
excrete are carbon dioxide produced during respiration, oxygen and water

require to : :
) s and some metabolic products like latex, resins

released as a by product of photosynthesi

and gums.

Excretion of Carbo
photosyﬂthesis is gt?ing on, :
photosynthesis. At night when there is no

n Dia-xida and Oxygen: During the day time, when active
CO, is retained in the leaves of plants and is used for
photosynthesis it is excreted through the open

X
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stomata of the leaves. During ¢
: celluiar{e ot T g the day, the oxygen produced during photosynthesis is utilised
* resp + | N€extra oxygen is released oyt through the stomata
xcretion of extra ; '
f water: Plants store large amounts of water in the vacuoles of their

cells. It results in turgor, which provide
: ' S Support to the
extra amounts of water, they remove it in twci: ways woft ports of the bady. If plants have

1. Transpiration: During the day, plants remove their extra J L Recalling
water by transpiration. There are three types of tronspiration i.e. |TNspiration s the loss

fmdgh: the: Somata {stomaz?r transpiration), cuticle (cuticulor 9f Water from the plant
transpiration) and through lenticels (lenticular transpiratin), surface in the form of
vapours, ;

Cuticular
Transpiration

Stomatal
Transpiration

i P
G
i J Lenticular
b : Transpiration

Fig.11.4 Types of transpiration

2. Guttation: Transpiration does not occur at
night. Some plants such as grasses use a special
method to remove extra water at night. They hove
small pores at the tips or edges of their leaves. They
remove extra water through these pores. This water
comes out in the form of little drops. This process is
called guttation.

Fig.11.5 Warer drops emerging from the
margins of the leaves

Excretion of other wastes: Plants use different methods to excrete other wastes. Some
plants store wastes in their bodies (stems, leaves or roots) in the form of harmless crystals.
Some plants store their wastes in their leaves. When their leaves fall the plant body also gets
rid of these wastes.

Some plants excrete their wastes through special pores by applying force. For example,
the rubber plant excretes latex, the Acacia tree excretes gums, coniferous trees excrete
resins, and the ladyfinger excretes mucilage.
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For Your Information

Resins, gums and lotex are very important plant products. They are economically very
impartant and are used in many industrial products.

B s T ¥
latex from @ rubber plant

Resins from o coniferous tree

Gum from an Acatia tree
Fig.11.6 Excretion in Plants

QB Homeostasis in Humans - 3

l In human beings the main organs involved in homeostasis are skin, lungs and kidneys

a) Lungs as Homeostatic Organs
During cellular respiration, CO, and water are produced in-every cell along with energy.

CO, is a waste product for the body. It is an acidic gus, so, its accumulation can make the
blood and other body tissues more acidic. Blood transports CO, from the cells to lungs. This
carbon dioxide diffuses from the blood into the gir in the alveoli. The air is then exhaled and

so carbon dioxide is removed from the body.

b) Skin as a Homeostatic Organ
The skin of human beings and other mammals has been ndapt?d as the organ for
. thermoregulation. There is a thin layer of fat cells beneath the epidermis of the skin. It does
not allow heat to enter or leave the body. In cold conditions, muscles attached at the base of
" the hair on the skin contracts. As a result, the hairs on the skin stand up and goose bumps are
formed on the skin. These goose bumps and hair make a blanket of warm air. It does not

allow the body's heat to go out.

Do You Know?

vessels - Follicle Diiglund
Fig.11.7 Human Skin
¢) Kidneys as Homeostatic Organs

]ln bacterial and yirg| infections, leukocytes
Increase in number, When leukocytes kil
pathogens, special ¢chemicals are produced.
These chemicals displace the set point of the -
hy{:nthulamus of the brain above the narmal
point of 37°C. Brain sends messages to bod
Sweat  POrts to produce heat. It resyles in the bod
glond temperature to increase. This condition iys,
called fever. This fever helps in stimulating the
protective mechanisms against the pathogens.

= '-l = .".. ..- : Lo _.ﬁ — ""._".
{ Melanoeyres ZALTT: Informatlan

Kidneys are the most important or. i
_ ; gans of homeostasis in h [
animals. Kidneys are part of the urinary system of the body, MBI D

Kidneys filter the nitrogenous wastes from
the blood and excrete them from the body. In
addition to this, kidneys also control the water-
solute balance. If there are more solutes in the
blood, kidneys excrete them and retain water in
the body. But if there is more water, kidneys
produce more urine to remove excess water
from the body. In this way, kidneys perfarm
osmoregulation.

11.3 Urinurg Siystem of Humans

Far Yaour Information

Liver also plays role in homeostasis. It
breaks the haemoglobin of dead red
blood cells. The products of haemoglobin
breakdown are sent to kidneys for
removal. Liver chonges the ammonia
(produced in the metabolism of proteins)
to urea. Urea is then removed from the
body by kidneys.

In warm conditions, the skin provides a cooling

effect when sweat is produced by the sweat
glands. In this way, excess body heat escapes

through evaporation. Sweating also helps in the
removal of some amounts of extra water, salts,
and nitrogenous wastes from the body.

20 I__Bﬂzﬁz_h_
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Dogs have less number of sweat glands
in their skin. Hence they keep their
tongue hanging outside their mouth to
increase the evaporation of water, which
in response produces a cooling effect.

T!‘IE human urinary system (excretory system)
consists of the following parts;
1. Apair of kid neys 2. A pair of ureters
3. Aurinarybladder 4. Aurethra
The kidneys remove extra water, salts and
nitrogenous wastes from the blood and produce
urine. From each kidney, a tube called the ureter
carries'urine to the urinary bladder. The urinary
bladder temporarily stores urine. The urethra is
the tube that carries urine from the urinary
bladder to the outside.

Fig.11.B The Urinary System
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Unit 11 Homeostosis

1

-

.3.1 Structure of the Human Kidney

Human beings possess a pair of kidneys. They
are present below the diaphragm in the abdominal
cavity, on the sides of vertebral column. They are
attached to the dorsal body wall. The right kidney
is slightly lower and smaller than the left one.
Kidney is a dark brown and bean shaped organ
(having a concave and a convex side). The concave
side of each kidney is towards the vertebral column.

Do Yol Know?

Each kidney is about 10 cm long, 5
cm wide and 4 cm thick. The weight
of both kidneys is less than 1% of
the total body weight. However
they receive 20% of the blood
supplied to the body with each
heartbeat.

A

Kidney is enclosed in a tissue called the renal capsule. On the concave side of the kidney,
there is a depression called the hilus. It is the point where the renal artery enters the kidney

and where the renal vein and ureter leave the kidney.

A longitudinal section of the
kidney shows that it consists of
two regions. The outer region is
called the renal cortex whereas
the inner region is called the renal
medulla. There are many cone-
shaped areas in renal- medulla
called the renal pyramids. The
base of each pyramid faces the
renal cortex while its tip is in o
cavity called the renal pelvis. The
pelvis extends to the outside of the
kidneys and forms the ureter.

The functional units
nephrons in each kidney.
renal tubule.

1. Renal corpuscle: [t is the first part of the ne,
the Bowman's capsule. The glomerulus is a net
capsuleis the cup-shaped structure aroun

2. Renal tubule: It is a long tube attached wit
oluted and is called the prox

The first part is conv
is U-shaped and is called the Loop of Henle. Th
ule.

the distal convoluted tub
The distal convoluted tubu
collecting ducts join toget

2 '_,_B__Lai-}-“—-

Renal artery

Renal vein

Renal pelvis

Ureter

of the kidneys are called nephrons. There are
A nephron consists of two parts i.e. the re

les of many nephrons open in a single
her and open into the renal pelvis.

Renal Pyramid

Rgrmi Cortex

i 3

Fig.11.9 Structure of the Kidney

more than one million
nal corpuscle and the

phron and is composed of glomerulus and
work of capillaries while the Bowman's
d the glomerulus.

h the Bowman's capsule. It has three parts.
imal convoluted tubule. The middle part
e last part is again convoluted an

dis called

collecting duct. Many
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Renal corpusele

Glomerylus Bowman's
copsule

Proximal
convoluted
tubule
Distal
convaluted
tubule

angm [ouy

Blood -
\‘F“Pm"““ =! Towards
——m ~ ¥ ureter

Fig.11.10 The Structure of Nephran

11.3.2 Process of Urine Formation
I Process of urine formation can be divided into three sub processes.

(i). Pressure Filtration
A renal artery carries blood to the kidney. The artery divides into many arterioles. Each
arteriole divides further into the capillaries of the glomerulus. When blood reaches the
glomerulus, its pressure is very high. Due to the high pressure of blood in the glomerulus, alat
of materials in blood i.e. water, salts, sugars and nitrogenous wastes are filtered out of the
glomerulus into the Bowman's capsule. As this filtration tokes place due to the pressure of the
blood in the glomerulus, it is called pressure filtration. The filtered material collected in the
' glomerulus s called glomerular filtrate. Blood cells and plasma proteins are not filtered out
becouse they are larger in size.
Substances from blood are

taken (filtered) from blood vessels
inta the tubule here

Substances needed by the body are
transferred from the tubule back into the
blaod vessels via this network of capillaries

(this is called reabsorption).

Some substances continue to transfer
from the blood vessels inte the tubule
(this is called secretion).

Waste substances go alang
the tubes to the blodder

Fig.11.11 Process of urine formation in the nephron
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{ii). Reabsorption
The glomerular filtrate moves to the next port of the nephron i.e. the renal tubule. The
renal tubule is surrounded by blood capillaries. The useful constituents of the glomerular
filtrate are reabsorbed into the blood capillaries. Some water ond most of the glucose js
reabsorbed from the proximal convoluted tubule. Salts are reabsorbed from the loop of Henle
while most of the water is reabsorbed from the distal convoluted tubule and collecting duct.

(iii). Tubular Secretion

When useful materials are reabsorbed from the g!omeruicr filtrate into the blood, some
waste materials (e.g. salts, hydrogen ions, urea etc.) are .again added from the blood
capillaries to the renal tubule. This step is called tubular secretion..

After pressure filtration, reabsorption and m
tubular secretion, the filtrate present in the| A ring of sphincter muscles near the junction)

renal tubule is called urine. Urine from the| of the urethra and the urinary bladder

How does diabetes cnusekidney disease?

Tht?nbi:ﬂi ;I'ESZE{IF: in the kidneys which function s filter are domaged when there is high
sugari 4 EI oo d he damaged blood vessels then do not function as filters and the blood
mr.m:t € cleane properly, The body will have more water and salts which can result in
Wl:;g :vgﬂt'“ “;‘dd ankle ST'E”'"E- Urine may have more proteins and the blood may have
mare wastes. Many people with diabetes also develop hi i
el L elop high blood pressure, which can also
11.4.1 Kidney Stones

We know that kidnegsﬁ!ter hurrnju! substances _frg-rn the blood. Sometimes, the j'lltered
harmful substances (e.g. calcium oxalate, calcium and ammenium phosphm:e uric acid
etc.) gather in the kidneys and make larger objects. Such objects cannot poss in the urine
and are called kidney stones. Some stones may leave the kidneys and get trapped in the

collecting ducts moves to the renal pelvis.
From the renal pelvis, urine moves to the
urinary bladder via ureters. Here it is stored.
When the urinary bladder is filled, urine is
passed out through the urethra.

11.3.3 Osmorequlation and Kidneys

contrals the urine in the bladder. When about
300 to 400 ml urine is collected in the
bladder, we need to discharge it. In babies
this sphincter is not developed properly hence
they are not able to control their urination.

o

Kidneys play the most important, function in the homeostasis of the body. They mainly
perform the osmoregulatory and excretory functions. When body fluids including blood
have limited amount of water, there is more reabsorption of water from the glomerular
filtrate into the blood capillaries. As a result the net volume of urine decreases and the

water is conserved in the body.

In contrast, when there is an excess of water in the
body fluids and blood, the reabsorption of water from
the glomerular filtrate is reduced. So, more water

remains in the renal tubule and more
produced. In this way, the excess water is
from the body.

TRA Disorders of Kidnys

Sometimes due to some internal or
factors, the normal working
disturbed. These situations are
the kidney. Some impor
kidneys and their treatment
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of the kidneys may be
called disorders of
tant disorders of the
is described below-

Kidney is adopted to conserve
water by over 99.5% reabsorption
urine is | of glomerular filtrate.
released

Tidbit
Human kidneys start functioning
right after the fourth month of
gestation and keep working
throughout life.

external

ureter or urinary bladder. These can then couse obstruction in the urinary tract.

The presence of mare calcium oxalate, calcium and
ammonium phosphates in a person’s diet (green
vegetables, fats, dairy products) is the major couse of
kidney stones. Extra amounts of vitamins Cand Dina
diet-may also cause stones. The other causes of
kidney stones are reduced water intake, excess uric
acid in the blood, urinary tract infections, and alcohol
consumption.

Calcium oxalate type stones are
70% of all the kidney stones.
Oxalates ore present in green
vegetables and tomatoes. Therefore
eating green leafy vegetables and
tomataes may form oxalate stones.

Patients of kidney stones feel severe pain in kidney or lower abdomen. Other symptoms
of kidney stones include nausea, vomiting, burning in urethra, frequent urination, foul-
smelling urine, blood and pus in the urine and bloating.

Treatment of kidney stones

If kidney stones are small in size, the patient is advised to drink plenty of water so that
stones can pass through the urine. If stones are large and cannot pass easilu, the patient has to
undergo surgery. Patient’s kidney, ureter or urinary blodder is opened and stones are removed.

Lithotripsy works best with stones
between 4 mm to 2 cm in diameter that
are still located in the kidney. It can be
used to break up stones which are located
in a ureter too, but with less success.

Fig.11.12 Kidney with stones
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The most recent methed of removing
kidney stones is called lithotripsy. It is the
non-surgical removal of kidney stonés. This
technique is used to break up stones present
in the kidney, ureter or urinary bladder. In
this method, the stone inside the kidney is
targeted by shock-waves. The shock waves
break the stone into tiny pieces, which are
passed out of the body in the urine.

11.4.2 Kidney (Renal) Failure

Due to various reasons, the nephrons are progressively destroyed and stop functioning.
This condition is termed as renal failure or kidney failure. The most common causes ore
long-term diabetes mellitus, and hypertension. Severe infections in the kidney and the
overuse of medicine (aspirin, ibuprofen, cocaine and acetaminophen) can also cause
kidney failure. In renal failure, nephrons are not able to filter the blood properly therefore
the level of urea and other nitrogenous wastes in the blood increases. It causes
complications like increase in blood pressure and anaemia etc. Other symptoms include
weight loss, vomiting, nausea, and blood in the urine. Due to excess fluid in the body, there
is swelling in the legs, feet ond foce. 3 ;

Two types of treatments are given to the patients of renal failure.

Unit 11 Homeostasis

Stones  gmgller pieces

Shock-waves of stones

Fig.11.13 Lithotripsy

s

1- Dialysis
The cleaning of the blood of a p
methods) is called dialysis. In dialysis, the

atient suffering from renal failure (by using artificial
blood and a dialysis fluid are kept.on opposite sides
of a membrane. The nitrogenous wastes of blood pass through the membrane and enter the
dialysis fluid. In this woy, the blood is purified. There are two methods of dialysis.
a). Haemodialysis: In this method blood is passed through o machine called a dialyzer. The
dialyzer contains tubes, the walls of which are made of semi-permeable membranes. gloud
flows inside the tubes while the dialysis fluid flows outside. Extra water and wastes diffuse
from the blood into the dialysis fluid. The purified blood is then returned back to the body.

=y

Science, Technology and Society

Science, Technology and Society _ -
Drinking plenty of water (at least eight glasses) daily is crucial for the human body. It

body temperature and transports nutrients and oxygen into the cells. It moistens
the air in our lungs, protects our organs and helps them obtain nutrients. It uliso detoxifies,
protects and moistens the joints. Waste products are removed :from our body in t:e cjlozdn_f
solutions. Dehydration can be dangerous so it is important to drink water and stay hydrated.

regulates the
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Tube system made of a selectively
permechle membrane

\
|
|

Diglysing

From apparatus to vein salution

Fresh diglysing salution

Used dialysingsolution
{with urea and excess salt)

Fig.11.14 Haemodiolysis
b). Peritoneal dialysis: In the abdomen, the
space around the gut (alimentary canal) is
called the peritoneal cavity. The walls of
peritoneal cavity are lined by a thin membrane
called the peritoneum. The peritoneum has a
large number of blood vessels in it. -

In this method, the dialysis fluid is filled in
the peritoneal cavity through a catheter. The
waste materials present in the blood vessels
D.f the peritoneal membrane diffuse into the
dialysis fluid. After some time, the dialysis
fluid is drained. This form of dialysis con be
done at home,

o} Dialysate fluid

SN

Abdomen

Catheter

Woste fluid

Fig.11.15 Peritoneal Dialysis

2- Kidney Transplantation
It is the advanced treatment of ki i i
t of kidney failure. In this treatment, a healthy kidne
:ul:,?r is transplanted in the patient's body. The doner of kidney may bea decegszd pe?sf: :lr
4! v :9 one. A‘Iiuing-dunur may or may not be o relative of the patient. In all cases, the
nor's kidney is matched with the patient’s immune system. }
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" Contributions of Muslim| Scientists to the treatment of

123 Kidney problems
Various Muslim scientists have contributed to the studies of kidneys at various times.
Among them, Abul- Qasim and Al-Farabi are well known.

Abul-Qasim
Abul-Qasim al-Zahrawi (936-1013 AD) is known in the west as Abulcasis. He is best

known for his early and original breakthrough in surgery. His famous Medical Encyclopedia
called Al-Tasrif is composed of thirty volumes. In this encyclopedia, he described various
aspects of surgical treatments based on the operations performed by him, including the
removal of stone from the urinary bladder, dissection of animals, and surgeryof the eye, ear

and throat.

Contributiens of Al-Farabi

The great Turkish philosopher and scientist Abu Nos
872-950 AD) wrote many books. He provided a lot of
including stones in the urinary bladder.

For Your |nformation

Abu Bakar Muhammad ibn Zakariya Al
mous Muslim doctor, scholar and philosopher. His most
es. He introduced techniques to remove

r Al-Farobi (known as Alpharabius:
information about kidney diseases,

Razi was a born in 865 A.D in Persia. He was
appreciated work was on
kidney stones. His book,

kidney and bladder ston _
“The book of Formation of small sto nes” received critical acclaim all over the world.

1 e e
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The maintengnce of the internal environmen
homeostasis.

Regulation of the amoun i :

regulat- ign.oj{nternai bodgl::‘rfn:e:::;:: i:: ::I?ef :EI-:;::':::QILEI:;S: i '-f-'hi]e "

S::::t; T: r::s t?:: nl;e:‘::vu! of em.:ru water through small pores at the tli;:s of leaves.

il mnﬂ_:vr:zl::r :: s;he ﬂorm f’-f latex (e.g. rubber plant), gums (e.g. Acacia

o s o mucilage (e.g. ladyfinger).

x:,o : tJ_,I e fraves with alarge number of stomata on their upper surface,
phytes have thick cuticle and deep roots, and special juicy stems or roots

Halophytes take salts from sea water. Therefore, water does not move uutooj‘.thzir bodies

The human urinary system consists i i
bladder and a urethra. i e i o i e

The functional unit of the kidneys is called nephrons.

;D r:rpni;r;: ::::55[25 ;{) t;.: gcrtfl;. {Ii) Renal corpuscle is composed of glomerulus and the
:ﬂh{e Loop of Henle, :I-md the distt:l ct:w:tllztf::if:tfi:s i i
{mf:r:;:;!g::;rlzlrnj;{:::l;:l ::t:::sh:::? renal tubule, useful materials are reabsorbed
cl; :;ll?:r:: izc:szif:,-‘, :;:tr:; .:T:_m materials (e.g. salts, urea etc.) are added from the blood
Urine from a

:;:;eeff::ﬁtg'llﬁﬁﬂiffiJEZ“!:LZ";:J i
:::iﬁct :;: iel::.] g;tel'lﬁ?:i:e\z?; ::gas!::;n ::::La:::gc;l:r:j:]ctn:d S
e Fiscgi; 'shoc[r. waves are targeted at stones from the outside to break the stones into
:"ir':::;}:;uo; Ibuth kidneys are not able to perform their function, the condition is called
In haemodialysis, the patient’s blood is pumped through a dialyzer. The blood flows inside

U as constant or nearly constant is caolled

 th : :
€ tubes while dialysis fluid flows outside. Extra water and wastes move from the blood

and enter the dialysis fluid.
In peritoneal dial ialysis fluid i
ysis, dialysis fluid is pumped into the peritoneal cavi
vity.
materials pass from the blood present in the blood vessels into the dialysis jll.?{d Vit
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A. Select the correct answer.
1. Organisms have the ability to change and mod

the environment through:
a. Osmoregulation  b. Excretion . Thermoreg

2. Allof the following are the adaptation of xerophytes except:
a. Thick cuticle b. Large number of stomata

¢. Sunken stomata d. Deep root system

3. Theloss of water from the plantsin the form of small dropletsiis:
a. Stomatal transpiration b. Cuticular transpiration
¢. Lenticular transpiration d. Guttation

4. From anephron, wostes enter into the
a. Collectingtubules b, Ureter

5. Thetube between the kidney and urinary bladder is the:
a. Ureter b. Urethra  c. Renaltubule

6. Waste products excreted by the kidneys are:
a. Urea, water and salts b. Salts, water and carbon dioxide

¢. Ureaand water d. Urea and salts
7. Secretion of urea in sweat makes skin a:

a. Respiratory organ b. Breathing organ
c. Excretory organ d. Digestive organ

8. The two main functions of sweat are to;
a. Keep the body cool and to remove excess proteins

b. Keep the body warm and to filter the bload
¢. Filter the blood and to remove waste products
d. Remove waste products and to cool the body

9. Whichis NOT present in the filtrate entering the Bowman's capsule of anephron?

ify their internal conditions according to

ulation d. All of the above

¢. Convoluted tubules d. Medulla

d. Nephron

a. Water b. Calciumions ¢. Blood cells d. Urea
10. Liver also plays a role in excretion. It makes urea from;
a. Uricacid b. Ammonia ¢ Carbondioxide  d. Amino acids
ions.

B. Write short answers to the following quest

1. Define homeostasis and osmoregulation.
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2. Differentiate between th d ;

4 b e adaptations .oj' hydrophytes ond xerophutes for
3. Briefly describe how kidneys control the composition of blood
&, Enlist materials in our diet which are more lik .

elyt i

g e Y to couse kidney stones?
6. Whatis the role of the skin in i:herrnoregulutinn’
7. Which term is used for the di : i

gl fi he isease where one or both kidneys do not perform their
C. Write detailed answers to the following questions
1. Describe the structure of kidneysin human beings.
2, Why do plants excrete? What are the di i i

il b ifferent mechanisms through which plants excrete
3. What are kidney stones and how are

the in whi

iyl rpieor e y formed? Suggest ways in which these stones
4, Define haemodialysis. How is it performed?
5. Holw does a dialyzer work? Relate the function of o diolyzer with that of the kidney

z. TExnm{Re the structure of a kidney (sheep or goat kidney [ model).
. Trace the movement uretf
e of a molecule of urjzu from the blood to the urethra, using a flow
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Explain what coordination means. _
Identify the two main types of coordination in
Hormonal (chemical).
Differentiate between the modes
chemical in case of hormenal.
Identify the main organs responsible for coordination un:! control.

State that receptors receive stimuli ond transmit information to effectors through CNS.
Label the diagram of a human brain. :
Explain the function of these parts of the brain; cere
thalamus, hypathalamus, medulla ublangnta..
Differentiate between the cross sectional views
reference to white and grey matter.

Define a neuron and describe the structure
Define reflex action and reflex arc. ) ‘
Name the three types of neuron involved in reflex action.

Trace the path of a nervous impulse in the case of a reflex action.

Describe the structure of human auditory and visual receptors. ;

Describe the pupil reflex in dim and bright light.

State how short and long sightedness can betreated. _ .
Associate the role of Vitamin A with vision and effects of its deficiency on the ret;!nu. :
Explain the role of the ear and the eye in the maintenance of homeostasis throug

balance and accommaodation.

Relate the contribution of lbn- ‘
the structure of the eye and treatment of various ophth

Define the terms; hormone and endocrine system. : A
Ou{line the purt's of the endocrine sustem; major glands of this system (Pituitary,

Thyroid, Pancreas, Adrenal, Gonads) and names of their respective hormone.

2 i " wi insulin and glucagon.
ibe the term “Negative feedback with reference to insu _
ED:;E:: :mw adrenatin% may be involved in exercise and emergency conditions and usé

i to apply to different hormones. " .
E:;Inr!';fnk:i?: lt::ric? Ecomr}r:gr? kinds of nervous disorders (Vascular i.e. paralysis and

ional i.e. epilepsy). - . .
E:E:: sa:::e c:fthpe s;mypt‘ams and treatments of paralysis and eplle_psg.

NOT FOR

living organisms, i.e. Nervous and

of coordination i.e. electrical in case of nervous and

brum, cerebellum, pituitary gland,

of the brain and spinal cord, with

of a general neuron.

e gbout

-

-Isa in providing knowledg

al-Haitham and Al-lbn
almic diseases.

[P IR): Coordination in Organisms

12.1.1 Mechanism of Coordination

All organisms interact with their environment and respond to the changes (stimuli)
raking place in the environment. You perform daily activities in a very coordinated way. If
you want to write a letter, you first take a pen and a paper, then think about what to write,
and then start writing. Similarly, if a nail comes under your bare foot, you at once lift your
foot, sit down somewhere and pull out the nail. How does this oll happen in such specific
way? The answer is that in our body there is a system working to coordinate ond contral all
the actions (responses). Broe 02000
'ﬁhe response of chemical coordination is
| slower than the rezponse of nervous

Coordination means to integrate among | coordination, which works ot the speed
| of electricity.

different parts of the body and to respond to | 73 7" ="
stimuli in order to keep harmony with the environment. Coordination is the property of all

living organisms. There are two types of coordination i.e. nervous coordination and
chemical coordination, Nervous coordination is performed by the nervous system.
Chemical coordination takes place through certain chemicals called hormones.
Animals possess both these types of coordination. Plants ond other organisms (unicellular
organisms, fungi etc.) have only chemical coardination. :

Phase I: Receiving Stimulus: When some change occurs in our internal or external

environment, specific parts of the body feel that change. Any change in the environment
which can initiate a response in the body is called o stimulus (Plural. stimuli). For
example, touch, light, and sound etc. are the stimuli. The parts of the body which receive or
feel the stimuli are called receptors. Special organs, tissues or even cells of the body may
act as receptors: For example, our sense argans (eye, ear, skin, tongue ond nose) are the
main receptors of the body,
Phase il: Message to Caordinator: The receptors send the information of siimulus to a
coordinator. It analyses the information and makes a decision. In nervous coordination,
the brain and spinal cord are the coordinators, They receive and send messages through
neurons in the form of electrical signals (nerve impulses). In chemical coordination, the
endocrine glands are the coordinators. They receive information in the form of chemicals
and send messages by secreting hormones in the blood.
Phase lll: Producing Response: The coordinator sends a message to special parts of the
body for proper action (response). These ports are called effectors. In nervous
coordination, muscles and glands are the effectors. While in chemical coordination,
different tissues of the body act as effectors. On receiving the coordinator's message, the
effectors carry out actions (responses) accarding to their speci alisation,
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Unit 12 Coordination and contral

This can be understood through a simple example.
knocked, the sound produced by knocking is a stimulus.
stimulus and sends o mossage to
information and sends a message to the muscles (effectors.
to the door. Then signals are communicated to the hand to move

The nervous system helps to coordinate com
play a piano or write alphabets. The

neurons of this area compile a set of
then transmitted to another area of the

all the muscles work together to produce well-coordinated

speaking. The information is
information and ensures that
movements.

Stlence; Technologyland Socie

P
Nor

i

When the door of your house
Your ears (receptor) receives thi
your brain (coordinator). The brain analyses the
) of your legs to move and take yoy

and open the door.

intention

plex and intricate movements of the hand |/
begins in the speciol area of the brain. The
information required for an action such as typing or

brain. It integrates

Nervous Coordination

Chemical 'Er.u|:|'|'ciimcﬂ:i:wn—|

‘Modes of coordination

Electrical

Hormonal

Receptors

Sense organs (eyes, ears,
nose, tongue, skin)

Many body pailts (eg.
kidneys, liver etc.)

Coordinator

Brain and Spinal cord

v}

Endocrine glands

Effectors

Muscles and Glands

Many body parts (e.g.
kidneys, liver, stomach etc.)

Nature of message

Electrical (Merve irnpu1se]

Chemicals (e.g. hormones)

Carrier of message

MNeurons

Bleod

Nature of response

Hir

-

= Contraction of muscles
s Secretions from glands

a Various types (e.g.
growth, reabsorption
of water by kidneys)

Tobfe 12.7 Difference between Mervous and Chemical Coordination

V%) Human Nervous System

the central nervous system (CNS) an
system comprises of coordinators i
consists of nerves that arise from t

In humans and other highe

the body.
12.2.1 Neuron

A neuron is the basic uni
called nerve cells. These are t
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t of structure and funct
he cells that are s

r animals,

the nervous system has two major compen
d the peripheral nervous system. The central nervous
i e. brain and spinal cord. The peripheral nervous systerm
he brain and spinal cord that spread in different ports o

ents i.&

ion of the nervous system. Meurons are alse
pecialised to conduct messages inth

e fﬂﬂf

1

) l-mpuls“ emong various body ports. A nerve impulse is o wave of
electrochemical change that travels through neurons

The nervous system is composed of billi
illions of neurons of di i
us study the structure of a typical neuran. b i

A typical neuron has three main parts; cell
-body, dendrites and axan,

Cell body consists of a cell membrane
encircling cytoplasm, nucleus and other cell
organelles like Golgi complex, mitachandria,
ribosome, endoplasmic reticulum etc.

| STTHETER
In the CNS, myelinated oxons form the
white matter, and the non-myelinated

axons, dendrites and cell bodies form the
grey matter,

One or more short processes called dendrites arise from the cell body. Their function
is to bring the impulses towards the cell body. oo
~ Axonisalong thread-like, unbranched process which extends from one side of the cell
body. It takes nerve impulses oway from the cell body. Axons of large neurons are
generally covered by a white sheath called a myelin sheath. This sheath is made of fatt
material which insulates the axon. The sheath is broken ot different intervals called r||:-l:iesl-I
The distance between two nodes is covered by o Schwann cell. .

i

Axon termingls
Node of ranvier

S;hwunn's cells

' Myelin sheath

Cell body

_ Fig. 12.2 (o) Structure of o Typical Neuron
On the basis of function, neurons may be classified into three groups.
a. Se.nsnrg neurons carry impulses from sénse organs to the CNS. In these neurons, the
axon is short whereas there is a single long dendrite (célled dendron).
b. Motor neurons take irﬁpulses away from the CNS to effectors. ThEg have long axon and
many shr.l_rt dendrites. S
¢. Associative neurons link sensory and motor neurons with each other. They are found in
the CNS and make up the brain and spinal cord. They have short dendrites and oxons
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Receptor

Effector

Mator neuran
Fig.liﬁ (b) Tupes of Neuron

Nerve

A nerve is a collection of axons that are enveloped
by a covering. Nerves arise from the brain and spinal
cord and make the peripheral nervous system. There
are three types of nerves, on the basis of axons
present in them. Sensory nerves contain the ?xons
of sensory neurons only. Motor nerves contain t’r.ie
axons of motor neurons only. Mixed nerves contain
the axons of sensory and motor neurons.

" Fg.12.3 Nerve

Far Yaur Informotion : : e
i s e
. narts of the body, the cell bodies of neurons form groups
:e:f;:g:;s?'?'hzse éraups of czll bodies are called ganglia (Singular: ganglion).

o
Central nervous

12.2.2 Divisions of the Nervous System

We have studied that in humans and other : 5-;ste-m =

i i has two major | ¢ o T T roin
higher animals, the nervous system (A ool .

. ’ stemand the ) i Spinal cord 1]

components i.e. the central nervous sy

peripheral nervous system.
(A). Central Nervous System (CNS) i |
The central nervous system (CNS) consists of the
brain and the spinal cord. The brain is prese'nt Iln th;
port of the <kull called the cranium. The spina c:rls
extends from the posterior side of the brumkgn j.
present in the vertebral column (backbone).

Cranium and vertebral column provide protection to
the CNS.

1 Periphera!
R IAY nerves
. W }1 ! '

Fig.12.4 Central and Peripheral Nerveu*
siystem :
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In animals, all life activities are under the control of the brain. Inside the cranium, the
brain is covered by three layers of membranes, collectively called meninges. Their function is
to protect the brain from harmful substances. The brain contains fluid-filled ventricles. The
ventricles of the brain are continuous with the central canal of the spinal cord. The fluid
within the ventricles and the central canal of the spinal cord is called the cerebrospinal
fluid (CSF). It bathes the neurons of the brain and the spinal cord and cushions against
physicnl and mechanical stresses.

Human brain can be divided into three parts; forebrain, midbrain and hindbrain.

o) Forebrain Do You Know?'

~ This is the largest area of the brain. It is most
highly developed in humans. The following are the
most important parts of this region.
() Cerebrum: This is the largest part of the brain.
It is divided intc two halves, called cerebral
hemispheres. These halves communicate with each

Cerebrum consists of billions of
neurons packed together. The left
cerebral hemisphere contrals the
right side of the body, ond right
cerebral hemisphere controls the
left side of the body.

other by means of a large band, called the corpus

callosum. The outer region of the cerebrum called the cerebral cortex. It has many folds
and convolutions, which increase its surface area. It is made of grey matter (containing cell
bodies and non-myelinated axons). The material beneath the cortex is white matter
(containing myelinated axons).

The cerebrum is the most important part of the brain. It receives sensory information,
processes it, stores some in memory for future use, directs voluntary movements, and is
responsible for intelligence, thinking, reasoning and decision making. The speech centre is
also present in the cerebrum which is unique to human beings.

(i) Thalamus: This is wrapped by the cerebrum. It carries sensory information especially
from the eyes and ears and generally from the skin and other internal organs of the body ta
the limbic system and cerebrum.

iii) Limbie system; It is located in an arc between the thalomus and cerebrum. This system
processes responses like hunger, thirst, fear, anger, tranquillity, pleasure and sexual
responses. A portion of the limbic system is also important in the formation of memories.
Hypothalamus is a part of the limbic system. It lies below the thalamus.

b). Midbrain - -

The midbrain is reduced in human beings and is present under the cerebral hemisphere. It
controls reflex movements of the eyes and hearing reflexes. The midbrain is a relay centre that
connects the forebrain with the hindbrain. '

Biology X | 37
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t). Hindbrain -
Hindbrain consists of cerebellum, pons and medulla oblongata.

Cerebellum controls balance .
of the body and coordinates the Carsbrum
voluntary movements of the body Thalomus
as well. We can pick up o book Hypathalamus
from o table or touch our foot Midbrain
without mistake because of a g
healthy cerebellum. It is also C::::‘ill:.:]n
involved in the learning and b
memory storage for showing Medulla

y _Oblongata

Pituitary

different behaviours. iy

Pons is located above the
medulla. It controls transitions . ;_l
between sleep and wakefulness,
and the rate and pattern of
breathing.

Medulla oblengata is the posterior part of
the brain. It controls automatic functions like
breathing, heart rate, circulation of blood, blocd
pressure, swallowing and vomiting.

2. Spinal Cord

The medulla oblongata narrows down into
cord. It travels through the vertebral column.
The spinal cord transmits impulses from the body pa
body parts. It also acts as a coordinating centre

actions). .
In cross section, the spinal cord shows two distinct parts: an inner butterfly-shoped

part containing grey matter around @ central canal and the outer part which is comPOfed of
white matter. The most important function of spinal cord is to conrrc?l the reflex action of
the body (below head level). It conducts the sensations fr::-r_n trunk and limbs and ?th':: Icluw::
regions of the body to brain for final response and transmits the messages from the brain

the lower part of the body.

There are 31 pairs of spinal nerves t

"mixed” nerves becouse each cont

spinal nerve arises by two roots. Both roots unite and form t.he
& The dorsal root contains sensory axons and a ganglion
= The ventral root contains axons of the motor neurons. g

Fig.12.5 Structure of the Human Brain

Medulla oblongata, pons, and
midbrain connect the rest of brain to
spinal cord. They are collectively
called brain stem. 1

an oval-shaped hollow cylinder i.e. the spinal
The spinal cord is also covered by meninges.
ris-to the brain and from the brain to the
for some simple responses (e.g. reflex

hat arise from the spinal cord. All'the spinal nerves are
ains axons of both sensory and motor neurons. Each
mixed spinal nerves.
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where cell bodies are located.

ordinationiond-control
Axon of

SENIOrY neuron

Darsal root White matter

~ Ventrol roat 4 Axon of
Grey maotter
Fig.12.6 Spinal Cord and Spinal Nerves

mokor nedran

(B). Peripheral Nervous System

This is composed of nerves ﬁ?'m’fi,
which arise from the CNS. The | S4%em |
nerves which arise from the brain are Croniol nerves) {Spinal nerves )
called cranial nerves. Humans
have 12 pairs of cranial nerves. The
nerves which arise from the spinal
cord are called spinal nerves.
Humans have 31 pairs of spinal
nerves. Some cranial nerves are
sensory, some are motor and some
are mixed. All the spinal nerves gre
mixed. J

The cranial and spinal nerves
miake two pathways i.e. sensory Fig.12.7 The Divisions of Nervous System
!:athtl-rqg (conducting impulses from receptors to CNS) and moter pathway (conductin
|mp; ses from CNS to effectors). Motor pathway makes two systems. :
! m:::::f:u::;:::: ;gnnm: It controls conscious and voluntary actions. It includes all of

i & connected to skeletal muscles. i
Autonomic Nervous System: It consists of motor neurons that are connected to

l:ﬂl’diﬂ: I"uSCIES, Smoo g H

th |||Usc|e ﬂnd g aﬂds It 5 enerﬂ" i

: j 5 WItI Wout con ntr

: ; SCI_BUS CO tul.

Sympathetic nervous system prepares b
called the "fight or flight” response.
increases breathing rate and inhibits
Pumsymputlletic nervous system nor
‘rest and digest” response. It causes
the rate of the heartbeat to normal.

l?phal cord

(:Sensory pathwoy) ([Mator pathway |

This system dilates pupils, speeds, up heartbeat

digestion. When there Js litle or no stress -I:h;
malizes the overall activity of the body. It is colle:d the
pupils to contract, it promotes digestion, and it brings
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12.2.3 Reflex Action : i
If your finger touches the tip nj‘ uk.:md;ln-?ﬂng_

once retract your hand without thin ’3?'1.“9 @

if something is coming tow-f'.trds guh bt 'when
move your head away. Blinking of t ed 2;k1ng p
mething comes cose to the eyes an j o

:Ee knee, when it is hit with 0 hard u:u‘t:jer.:.i :m !
different types of reflex actions. We can adk invu_lu"'.mrg‘, fixed resp_unse u:iu an

o i 0 lved in reflex actions, We can

he b ain jsnot invo! l
e Wi onmenta Cilﬂ lge [sti|||u|usl G‘EnErﬂ“‘ﬂ_t T : .
I I i | “ SFOHSE‘S O_fthﬂ bodg s} Whll:h we ot have ﬂm! contro
. 2. mn d h
Eﬂg theseare the inveo untary r o not

- _le pathway of neurons, called the but here in this chapter we will describe only two types of receptors and their working.
= ,c_-r_formed through @ short and simp! Pi a receptor which takes the 1239 Photolccssier Biie

A Reflex oction is p th @ sensory neuron present in s gt e ks promEde )

ex arc. This action starts wit e neuron shifts the impulse to the mo These are also known as visual receptors. Eye is an organ used os o photareceptor in
Here an associativ the human body. A pair of eyes is present in human beings which are present in the orbits
Senstion reloyed on the face. The eye is a very complex structure. It is in the form of a ball. The wall of the

medicines like slefzping. pi}ls
and sedatives, narcotics like heroin,
alcohol etc. reduce the speed of
nerve Impulses. Therefore people
who consume these substances do

not feel or respond rapidly.

In this unit you have come across the term receptors many times. You know that
receptors are the parts of the body which receive the changes (stimuli) taking place in our

environment. In the human body there are many types of receptors, which perform
different functions.

" Photoreceptors which perceive light e.g. eyes
& Sono-receptors which perceive sound waves e.q. ears
& Chemoreceptors which perceive different chemicals like the tongue and nose.
7 Mechanical receptors which perceive pressure mostly found in skin
There are rrtdng other receptors which feel pain, hunger, thirst, pleasure, emotions etc,

matic, immediate,

r
i d.

impulse to the spinal cor

w?fich takes the impulse to the effector.

Step=2— Dorsal L ;
tep-= A:tivuuFﬂﬂ of a it & t:?!l:t[:tlnl egebqll consists of three layers. '
l»f‘-r;l::;"ﬂ :; sensar neurU:/ e ety The outer most white, tough, muscular layer is called the sclera which covers the eye
{l -~ N " N . &
Ed activation = T % from the outside. Its anterior part is transparent and bulging.  Da'Yew KRow?.:
u_f recepter \ 4 REﬂEK; . e -

4

/ aRC |/ | The ded_Ie layer is the choroid. It g!ves a d_ar!c.er The contraction and dilation of the
=/ Recepror colour to the inner eye. The choroid layer is thick in the pupil is also @ reflex function s it
sms:-r:nu Effector e _ anterior part and makes the ciliary body. The automatically adjusts to the
@E}'—@ Vz:ftﬂl nformation coloured portion of the choroid in the anterior centre is intensity of light. You may observe
el processing i CNS called the iris. In the centre of the iris, there is a small the contraction of the pupil in the
i [ - M . hole called pupil which controls the amount of light eyes of your friend by suddenly
¢ nieuron : ; ; :
| motor o entering the.ege. Behind the pupil, a lens is present throwing strong light in his eyes.
2.8 Reflex orc in o Reflex Action (pulling away hand from 1 Hand because We which focus images from different distances on to the
Fig.12.8 Reflex orci and be

felt ofter retraction of
why we can say that reflex
r wish.

s til retina. The lens is held by suspensory ligaments which are attoched with the ciliary
ac body. The muscles of the ciliary body control the focussing of the lens. '

The third innermost layer of the eye is the retina. It contains photareceptor cells and
neurons. There are two types of phatoreceptor cells i.e. rods and cones. Rods are used to

perceive dim light. They give us the image of the object but not its colours and detail. Cones
are responsible for visualising colours,

You might have noticed that pain og Prid‘}’:@;;
i t to brain. Ini
ain when the message is sen _ e
}l‘::;;tant for survival as they help to protectus without ou

= Tichnoloqyiand/Society s =
r—— is involuntary system as it warks on its own such asa‘r:ll:::n:;g E{ -
Thedgesive sy m the mouth by the secretion of saliva. As soon ol
eyes. Digestion stﬂT jra essage to the glonds present in the mouth to rele:use sthe cliigesﬂ'ﬂ
dt’-H}iDudS Imdbts:}?eu:;znd broken into small pleces. Looking at a food iterm,
the food can

f iva an
W [ i m : i r orm @ Sﬂll

hence our mouth starts watering.
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Rods contain a purplish-red pigment called the rhodopsin. The body synthesises
rhodopsin from vitamin A. If there is a deficiency of vitamin A, th
rhodopsin in the required amounts. Therefore, the eyes cannot see
problem is called night blindness.

e body cannot prepare
learly in dim light. This
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dbtl’tf::;ih 'F;i sensations of different colours

are stimulated equally,

The cones also contain a pigment called h:\r
type contains specific iodupsin_fur _red. Ejri:; :; e evall o
are produced by various c.ombmutmns
a sensation of white lightis produced,

The optic nerve leaves the egz ::
photoreceptor cells are not present an
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e [ | Optic disk (blind spot)
Lens ey
e L‘_ - g :} Optic nerve
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Aqueous chamber

Vitreous chamber : .
he Humnan Eye”

Fig.12.9 Structure of th

ea and the lens is called the aqueous cham

ns
ueous humor. The space between the le

The space between the corn e
tis filled with a transparent gel called the vitreous hu ;

thin watery fluid called the aq
called the vitreous chamber. I

Mechanism of Vision

- . t
“le hgi!t Ogs cﬂl"“lg Hlll}llgll lle

Pl psent in t! e retina. “le axons 01 tllESE neuro 1S are pG't (4]
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carries ||!_f tio
I I re !|IE im UlSES are P OteS!Ed to Plﬂdu{e ame
ere, p

Disorders of the Eye -
Iéges send a huge amount of in‘form:auor; :ME L
king of eyes which causes great dls:tur gl

prider : are very serious and lead to blindness -

d!-‘-‘OFdEfS enerally known as long sightedness and s :: .

dl-:sard:i;i:rgders the lens of the eye is not able to adjust its

these

hence the vision is disturbe_d.

in the
cornea and lens make an image on

i d colour,
aningful sensation of shape an
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ber. It contains @
and the reting is

retina. The
e nerve impulses in the |:|eurnns
the optic nerve. The optic :”j‘:
from the retina to the cerebrum of the brain.

o the brain. Sometimes a defect occurs mh;f;:
life of the person. Some of tT ¢
e disorders are easily curable. wl

sightedness are very common. :
If to focus the image on the reting,

Unit 2/Catrdination and control

Short sightedness or near sightedness, is an eye disorder in which a person can see
closer objects clearly, but the distant objects are not clearly visible. Technically this disorder js
known as myopia, It is caused by an unusually long eyeball. In short sightedness, light rays
da not focus on the surface of the retina. Rather, the rays focus in front of the retina. Since the
light is focussed too early, a blurred imageis left on the reting,

This problem can be rectified by using concave lenses
Concave lens ensures that light is focussed onto the reting of
do not appear blurry. Short-sightedness can also be cured wi
eye surgery a laser is used to reshape the cornea to correct its
focussed on the retina,

Long sightedness or farsightedness, is a disorder in
objects clearly, but the close objects are not clearly visible-The disorder is caused when the
eyeball is too short or the shape of the lens is nat round. Technically this disorder is known as
hypermetropia. In long-sightedness, light rays do not facus on the surface of retina. Rather,

the rays focus behind the retina. Since the light is focussed behind the reting, a blurred image
is left on the retina:

Long-sightedness is rectified by using convex lens in glasses or in contact lenses. Convex

lens ensures that light is focussed onto the reting of eye, so that close objects do not appear
blurry. Long-sightedness con also be cured with laser eye surgery. In laser eye surgery a

laser is used to reshape the cornea and improve the curye. Therefore, light is better focussed

on the retina,

Norm_dl distant vision 5

in glasses or in contact lenses.
the eye, so that distont objects
th laser eye surgery. In laser
curve. Therefore, light is better

which a person con see distant

Retina  Ciliary
bady

-—Ligament

hort-sightedness Long-sightedness

' a8y

" \_J

Normal near vision Shnrt-sigi:teﬁness. Leng-sightedness,
corrected corrected

Fig.12.10 Short sightedness and Long sightedness
12.3.2 Muslim Scientists in Ophthalmolegy
Like other scientific fields, the early work in optics and o

Muslim scientists. In the field of ophthalmology and optics, s
will be remembered forever.

phthalmology was done by
ome great Muslim scientists

v 2 ’ |
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a). ibn Al Heitham
His name was Abu Ali al Hosan |bn-
as Alhacen or Alhazen. He was born in

al Hosun-lbrral-Haithum. in the West, he is known
Basra in 965 AD- He is regarded as the “fother of

modern optics” for his influential book “Kitabul Manazir (Book of Optics)" iy Pook h?s
seven volumes and was written between 1011 to 1021 AD. He P“j‘“mgd experiments in

different fields of optics, including on and dispersion of

lenses, mirrars, refraction, reflecti
light. He studied binoculor vision and the moon illusion and described the finite speed of light.
He postulated that light has made of porticles, trave

ling in straight lines. One of his most
important works was the description of the functional anatomy of the eye. He was the first
person who rejected the old cancept of sight that rays come out of the eye to see. He also
made the first camera, the pinhole comera.
b). Ali bin lsa '
Ali bin lsa (940-1010 AD) was on Afro-Arab ophthalmologist, astronomer and
geographer. He was born in Baghdad and is considered as one of the most famous physicians
of the 10" century. He wrote the monumental book “Tashkirat ul Kaohhalin (Notebook of
Oculist)”. The book is mostly based on his personal observations. The book contains
information on the treatment and classification of over 100 different eye diseases. This book
was translated in Latin in 1 497. Afterwards, it was also translated in English. The book was

widely used by European physicians for hundreds of years.

12.3.3 Sono-receptar - Ear
Sound waves are perceived by s0
pair of ears is used to receive soun
external ear, middle ear and internal ear.
auditory canal and ear drum (tympanum). The pinna
lects sound waves. Sound woves
brane which

no-receptors. In human beings and other yertebrates o
d waves. Human ear can be divided into three ports;

External ear consists of the pinna,
or earflap is the external cartilaginous structure which col
then travel through the auditory canal which ends at the ear drum. It is @ mem
separates the outer ear from the middle ear.

Middle ear consists of a set of three small bones called ossicles i.e. malleus, incus and
stapes. These bones ore the smallest bones of the body. These ossicles are attached to oné
another in a chain-like fashion. The malleus is attached to the ear drum and the stapes is
attached to the oval window of the cochlea. The oval window separates the middle ear from
the inner ear. A Eustachian tube connects the middle ear cavity with the pharyni. The
Eustachion tube helps in equalising the pressures between the middle eor and the
environment.

Internal-ear is @ fluid-filled chamber ofter the oval window. It contains two important
called the cochlea and a set of three semi-circular canals. The

r of the cochlea has the hearing apparatus, called the organ of Corti. SPEﬁﬁl

structures i.e. @ coiled tubule
middle chambe

NGO EBRISALET
NOTRORSALET
hair cells are present in the orga:n »

semi-circula ! of Corti, whi
rcanals help in maintaining the bu[:-.::::;:;e ;h: receptor cells for sound. The
e body. 5

Uit 12 Caardination|dnd eontal

Inner ear
Middle ear

Semicircular
canals

Malleys Incus Stapes Oval

Eustochian Nerve from

5 tube Slmlt.!'ir:ulnr
i Audi canals
Pinna mm:l“'""!l Ear drum iﬁudiwrg
eryve

Outer ear

Fi
Mechanism of Hearing 9.12.11 Structure of Human Ear

The outer '
ear receives soun
and these vibrations are tm’-"":'-'n-:i_\f!s ond directs them to the ear . Th
tc.' the oval window. From th itted to the ear ossicles (malleus in:.t. e ear drum vibrates
Vibrations produce pre e oval window, the vibrations ;re 'I-;S Elnddstupes] and then
assed to the co
chlea,

P : S5Ure way .
in the fluid of the middi #s in the fluid present in the chambers of cochlea. Th
a. |he waves

and the sound is recognised
Mechanism of Bulnnclng

The ear also h
* Eips to maintai J
canals of the internal ear. Th?st;:-rn?nFE' Thes

these i
movements is sent to the cerebellum

the head's
motion a : - :
ki nd orientation and sen

v ‘ . The
rough the auditory nerve. The bmi:' :15::93 x
rprets

ds the pr
A OPET mESSag
€ to the muscl
es to maintaj
in.
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Unit 12 Coordinationand

ol
""ir_}‘ Anterior P, ' ==
Head'ts still  gss of lobe ol r:;;*’mr k_cg? & Thyroid gland
P articles —
Semicireular 7} - Pituitary gland ) Pf:::“‘h‘!“"d glands
canals Had ™ — Fluid \ .l d‘ ?F:‘El!m}r
; : tae of thyraid)
- : W oncreas 4
Nzuruns: Hair cells Particles move ‘ Aot aiid
Is and mechanism of balancing \‘ 1:\\\ ‘ (above kidney)
Ovary \J

(only in females) b
estis
{only in males)

Fi
§.12.13 Important endocrine glands in the human body

Fig.12.12 Semi-circular cand

Technolbay and Seceis

'Sclence, . |
of lightning and hearing the roar °_fl:l1

Time difference between seeing the.flnsh
thundersters o ot 1. The Pituitary Gland
The sound of thunder travels at the speed of sound, while the light from the Jias travels ot This is an oval Do V.
40 meters per second through air, whﬂ; the hypothalamus of th::;ci;ur; ::?:::;dt i:n the _M Kow?
f.30, o ; e size oomra (th
if f a pea seed and weighs about 0.5 gm in tallest man in F'akis::.;

the speed of light. The speed of sound is about 3

is about 300 million meters per second - almost a million times faste

¢ it about 5 millionths of @ second adults. It is qe
! . ner '
generally termed as “the master | 9€¥eloped a pituitary

speed of light
ou were 1500 meters away from the flash, you would se
after it actually occurred, but you would not hear the thunder until about 5 seconds later. E:Z,din f‘j tze bod b Hises s o ([T
- f . ‘Do, You Know? Anteri N pasterior. age of 10. His pitui 5
W) Chemical Coordination : nterior Lobe of Pituitary G is pituitary
) | Many glands in our body have ducts secretes the followi ry Gland: It gland produces excess
You studied earlier in this chopter that chemical for releasing their secretions €. _ ing hormones. PR G
coordingtion is done through special chemicals digestive glands, skin glands etc. Su 4 (i). Growth Hormones: This hormone i ormone. J
called hormones. In animals, hormones are glands are alled exocrine glands. E:nmutes the growth of the body. It is S:E increases .the cell division of somatic cell
synthesised in endocrine glands which are also itﬂn'nzs normal. If it is secreted in exc::l;d more in childhood but in adults the se::etu' g
This is because these glands do not have any duct or tube to 39“"“5111- Its under-secretion in early [ uring early life it results in a disorde ;Dn
: ¢ nin the oes not grow. Yy life causes dwarfism in which the fod o F: ca hfed
of the child

called ductless glands.
They release their secretio

release their secretion at the site of action or target site.
blood which takes it to the tissues or organs where it is required. secretion
of the thyroid hormone (thyroxin).

Hormones are organic compounds produced in the endocrine glands, poured directld i A g

into the blood and are transported to respective target tissues where they uﬂf_,ﬂ- gléndto relese tF:‘tic:-al-Trcuphinz Hormone (ACTH): It act

Hormones do not initiate new biochemical reactions but produce their effects by reguloti™d  (iv). Luteinisin Ehﬂdre:-ml hormone, It acts on the cortex part of the adrenal

They may either stimulate or inhibit a function. Hormones also control SO “Covulation) in fem?:le::mum UTH]: It is needed for the relea

long term changes in the body such as the rate of metabolic activity, rate of grcwth- A% Posterior lobe o pr; n t\‘mles, it stimulates the testes mprod:: of egg cells from the ovary

sexual maturity. Most hormenes are chemically proteins but some are derivatives of fo @), Antidiureticjﬁ tuitary Gland: It secretes the followin EhSex il

' tubules to reabsorb fn‘:rmn"e {f‘DHl or Vasopressin: Thisgh iy

ge quantities of water from the ﬁlnmerulurf::'::nes Bl the reial
e,

acids i.e. steroids.
12.4.1 Human Endocrine Glands . Gil). Oxyt
- arts - Uxytocin: Its main .
ne glands found in different P also stimulates the flow ﬂ‘;u:n?ft;nfrc::nt:hm:lma the uterus muscles during childbirth
e breasts during lactatio ildbirth, It
n

Human endocrine system consis
nes.
I I T - Biclogy X &

of the body. Here you will study about some i
46 | Biology X '

(ii). Thyroid Sti
mulati
ing Hormone (TSH): This hormone controls the devel
opment and

the reactions.

ts of about 20 endocri
mportant glands and their hormao
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2. Thyroid Gland

The thyroid gland is situoted @
the larynx, It secretes two hormones.
This hormone increases the
¢ body and produces heat in
growth, hence it is
Thyroxine is an

(i). Thyroxine:
metabolism of th
the body. It promotes
secreted more in young oge.

jodine containing compound.
If thyroxine is produced less than the

required amount, cellular metabolism slows. It
results in lethargy, weight gain, and low heart

rate and body temperature.
If thyroxine is produced more thon required,

cellular metabolism becomes faster than
normal. It results in weight lass; an

(ii). Calcitonin: It stimulate
calcium ions can be used to
calcium levels..

3. Pancreas
Pancreas have both

digestive system and produces p
As an endocrine gland, it secretes
functioniis performed by the special ce

bove the larynx. It consl

——

sts of two lobes; one on each side of

there is deficiency of iodine in the body,

|

thg thyroid gland is not able to produce

thyroxine. \When. the gland when tries to
rmone, it swells up and the

oduce the ho
condition is called Goitre. This disease

become endemic among the people living

d high blood pressuré,

s the transfer of calcium ions fro
generate bone tissue. In t

exocrine and endocrine
ancreatic juice wh
two hormones insulin an
|Is present in pancreas ca

at high oltitudes because they do mnot
have sufficient jodine in their water.
lodized salt is recommended to overcome J

the deficiency of jodine and avoid goitre.
heart rate, and body temperature.

m the blood to bone, where the
his way, calcitonin maintains blood

ctivity. As an exocrine gland, it is part of the

ich helps in digestion of food.
d glucagon. The endocrine

led islets of Langerhans.

For YourInformation

In diabetes, excess glucose inhibits
water reabsorption by the kidneys,
producing large amounts of urine. It
results in dehydration and can cause

et = &ﬁ;:;ﬂ%:jhum} kidney damage. Diabetic pati_ems
Fig.12.14 Poncreas gland also experience loss of body weight,
weakening of muscles and tiredness:

Science, Technology and Society

Example of Genetically Engineere
One of the examples of genetically engineered

For example, gene coded for the
the bacterium undergoes binary rep
each bacterium will produce atiny
limitless supplies of insulin may be

d Bacteria — Production
bacteria is in the production of human insulin.
ts are able to insert
production of insulin are inserted into the plasmid
roduction, bacteria
volume of insulin. By culturing the genetically engineere
produced which is used for the treatment of digbetic patients:

the help of recombinant DNA technology scientis

of Human Insulin

o human gene into
of a bacterium:

with the insulin gene are then multiplied @

Biology X

P

bacterium

d bacterid

=
A

e
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Insulin decs
eases bload
Jots. If the body foils to produce insul g-h'r:cls'{rj'-"’ﬂ!- either by metobalizin
blood glucase levels by promating b in it leads to diobetes Z il ing it or by converting it inte
m:rosesthe re'“’*“fglucaseﬁgm lr_EﬂkrIown of glycogen ta glucase Ir'i::wcrsgig glucagon increases
Do You Know? iverto bloed e in the liver and muscles. It also

Blood Glucose Concentrati
tration (BGC) Test:
measured by thi i i el -
y this test. It is used to diagnose diabetes. Blon:;ﬂ:;s:jmglucbose ki 15]
Y be measured on a

fasting basis {collected after an 8
to 10 hou [
The results of some BGC tests are given he}e.f di e

4

Blood Glucose After 8 — 10 hours Fast BiosdGi
uco

: BGC Diagnosis S Sy dgt»er a 75-gram Gs;,““ intake
rom 70 to 99 mg/100ml GC Diagnosi
S 1259mg;1310m| I:utr;ul Less than 140 mg/100m| N'ngnnsus
126 ma/100mT and ob re-diabetes From 140 to 200 mg/ 100ml e

q and above Diabetes Over 200 mg/100ml = ErE-diahetes

iohetes "|I

4, Adrenal Gland

A poir of adrenal gland is present
one on top of each kidney. The nul:e:'
Lugrnvzt:' of this gland is called the adrenal
ortex and the
adrenal medulla. i
{"1 Hormones of the Adrenal Cortex:

. Thé adrenal cortex works under the actiur;
;::j. ACTH from anterior pituitary.
U secretes many steroid hormones
collectively known as corticosteroid
Thes.e hormones control the metaboli m
of minerals and glucose, =

Adrenal gland

Fibrous Tissue
™

: Fig.12.15 Adrenal o
{hi':. Hormones of the Adrenal Medulla: 2 o
;1; ed :‘he adrenaline and the noradrenaline ‘
ese hormones are also called epi .
epinephri i i
%:{mn:"ne = mmdm“nuni h ::r ,.::f. ::d nor epinephrine respectively.
ese hormanes are secreted
in stressful situations. Ad
. Adrenaline essentially di
y dilates blood

vessels in certain
parts of the body such
output. It 2 . Y as the skeletal ;
put.Itis secreted in emotions and anger hEncetthﬂceI:: scles and increases the heart's
: comes red.

Noradrenaline ¢ i

J onstricts blood vessels in i

ace. Thisi . cartain

face. Thisis why in fear the face becomes pale Orwll'ﬁt':r::z :fp‘el:e body such as
50

The adrenal medulla produces two hormones

the gut and
n feels hollow in the gut.

Biology X I 49
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5. Gonads
Gonads are the reproductive 09
testes and the female gonads are @
Hormones of the Ovary
(i). Oestrogens: It brings @
female(e.g. development of breost).
(ii). Progesterone:
Hormones of the Testes
The testes produce @ h
rmale secandary sexud

Hormone
= Growth hormaone

Thyroid gland = Thyraxine

) = Calcitonin
Adrenal u Epinephrine,
medulla # Norepinephrine

-»
it
-

ans, which produce 9
lled ovaries, both pro

hout the develo
|t prepares the jemuie

ormone called testosterone.
| characteristics like grow

Anterior lobe
of Pituitary & Adrenocorticotropic
giund hormone
w Thyroid stimulating
hormaone
n Luteinising
harmene
Pasterior lobe  |# Antidiuretic
of Pituitary hormone
gland i Oxytocin

ametes. The male gonads are called
duce many important hormones,

pment of the secondary sexual characters in the
body for maintaining the state of pregnancy,

It brings about development of the
th of hair on face, thickening of voice etc.

Functions

& regulotes development of muscles and bones
g stimulotes secretion of cortisol and aldosterone
by the adrenal cortex

a stimulates the thyroid gland to produce its
hormone

a stimulates the ovary to release egg

g stimulates the testes to produce testosterone
= increases the reabsorption of water from

nephrans
# initiotes uterine contractions during childbirth

s stimulates the flow of milk from the breasts
during location :

o stimulates enzymes of cellulor metabolism
a decreases blood calcium concentration

= initiate body's response 1o stress and the “fight
orlight” response danger

,-ﬁ_\drena'.-cam: u Cortisol

u promotes production of glucose from proteins
@ promotes salt and water retention by the

’ _|m Aldosterone
ot . kidneys
Pancreas & Insulin & lowers the blood glucose level by stimulating
body cells to store glucose or Use it
& Glucagon u stimulates release of glucose from the liver into
2 . the blood |
Ovaries 5 Oestrogen u cause the release of an egg Jrom the ovary 21
. |wProgesterone | requlates jemhlé..s'e';.ﬁndu'rg-seaud_mmcteﬂ cs
Testes u Androgens = regulate male secondary sex characteristics
(Testosterone)
Table 12.2: Summary of Major Endocrine Glands and their Functions
50 I Biology X
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12.5 Mechanism of Hormonal Secretion

iRt2 G ;
Uniti12 Canrdination ond control

Who control ;
et :;h: secretion of @ harmone? This question |
! ave lot of information regarding the sefrl:-;*z: i
ion

many controlling pathways for diff
: erent gl i
gland. One of them is described below :ulle?i ?J:{f:se;::vfgiﬂde;t :
eQnac

the scientists for many
of hormones. There are

k“"m'i'nes from the same
Feedback mechanism m " z TR
e W e Il;uns regulation of a process by the output of th n

i ws down or stops the process, it i s A
mechanism. process, it is called negative feedback

Negative Feedback Mechanism

The thermostat of an ai it
- ir conditioner contrals th i
using negative feed e functioning of the ai iti
fsagg:nl zgem '!-'fhg t::::'-n ‘;‘;’::;ltthe th:rmustur. of the mnditionSr ji ] :_;:u:: :dl'tlr:l-ner by
: J etects the room tem : emperature
s : s perature. Whe i
th;rms;utths'::-lr E;‘(f;lmmng to cool the room. Once the rﬂar: l:ef:dnummm 20°C, it
e r:i G C), the thermostat turns off the air condition to ﬂier-::tur: reaches its
6% arsle ?n IT'.E feedback mechanism controls the secretion of hmzjm er coaling.
ca i S s:. in secreted by the Islets of Langerhans, When OTS‘ bt
foinhe el int:st;gesfiflf ﬂ_ﬂd converted into glucose. Glucose is ubs:fbn:j s o e
thraiigh the puncreusnfl; : |ls mcr;ases the glucose level in the blood ‘."t."hene-‘.h'ml;ll:| ti::IE e
: elslets of Langerha o ; I5 blood passes
in the blood. Insulin re gerhans sense this increase. They st ing insuli
reduces the blood glucose level by promating its Er]Ht:;:t:E;Et;n?i|n5ul|n
e body cells.

When this blood (with
normal gl
stop the secretion of insulin. glucose level) passes through the Islets

hormaone action. of Langerhans, they

Thi :
is process is called as the negative feedback mechanism of th
e

e ;_;-'_5_ High _E"“ﬂ'd glucase
PR level is detected bg
insulin-secreting

cells of the pqn“a}\\‘

£

Fulnu-ens secretes the hormane
insulin causing liver cells to
toke up glucose and

store it as glycagen

-
blood glucose level
As body cells take up blood glucase

glucose |;}*:!:sh-. the blood decline, and the insulin ‘: -
2 stops (negative odh — !
- Most body cells
also take up more

Fig.12.1
g & Negotive feedback control of insulin secretion glucose
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(PR3 Disorders ofithe Nervous Sijstem

a). Epilepsy (fits or "mirgi")
This is a type of functional disorder of the nervous s
discharge of nerve impulses takes place from the brain.
from neurons which cause the body to behave strangely functions is called coordination.
+» Coordination provides chances for better survival

generally call it fits. . .
Do nat put Note the et
‘12%“.1123:}5' f : &> Coordination is brought about by the nervous system and hormonal system

Some epilepsy patients simply experience duration o :

an odd feeling. Oth h i the seizure setvibu firankiols
feeling. Others may have convuisions \ > Sensitivity in animals is more than that in plants. It is because animals po

: s5255 Sense organs

y excessive

ystem in which suddenl
The abnormal bursts of impulses
are called seizures. People

+3 The cooperative working of cells, organs and systems with one anather to perform proper

(shaking of the body) or may lose . i ; s .

consci nusnesi. The body becomes rigid and :: :::1‘;::&';0:22:?;;ﬂtth:hemfranmem, which can be detected through the receptors.

stiff. The patient’s hands are clenched and P ; odiesthmule:

they frequently bites their tongue. 4> Receptors are organs in the body, which receive stimuli e.g. eyes, ears, nose, tongue, etc.
EPH"-‘PS!-,I _— caused by changes in :: E_E:c:;r:r:;: :I:::rguns which pr'oduce aresponse for the stimulus e.g. muscles or glands.

the brain due to genetic reasons. Severe head us system consists of the brain and the spinal cord.

injuries, stroke, brain infections and drug &> Sensory neurons carry nerve massages from the central nervous system to the effectors

+> Motor neurons carry nerve massages from the central nervous system to the effectors -

abuse may also cause epilepsy. In the [Fuse ti“;m‘:d &ﬁﬁgﬁh‘ o
treatment for epilepsy, salzlTes are _ . +» Associative neurons occur in the brain and spinal cord. They link the sen i
controlled. Anti-epileptic drugs (AEDs) are Fig.12.17 Ernnrger.nl:g:d to i:u patient who suffered : thatrotor D OnE. Yy sory neurons with
used for the treatment of epilepsy. AEDs oo s +> The spinal cord receives commands fro i
m the brain.
do not cure epilepsy, but can prevent seizures from occurring. limbs. § rain. It controls parts of the body and the
~ #> Spinal cord is the centre of many reflex actions.

b). Paralysis
Paralysis is @ vascular disease of the brain. It occurs when either a blood clot is stuck in o> Nerves arising from the brain are called cerebral nerves or eranial
nial nerves.

the fine blood vessels of the brain or due to the rupturing of blood vessels in the brain due «> Nerves arising from the spinal cord are called spinal
to high blood pressure. This causes damage to that part of the brain. This damage may be > Short sighted person cannot see dista tub; .::ZIT T‘:Ewes_
nt objects clearly.

permanent or temporary, As a result; the part of the body controlled by the offected part of

the brain stops functioning.

The patient of paralysis is unable to move the muscles of one side of their body or both

sides. Paralysis may also affect the arms or the legs, and sometimes the whole body.

There is currently no cure for paralysis. The existing treatments only help a person to
adapt to this way of life by making them independent. Patients are given physiotherapy o
improve their muscle weakness. Mobility aids such os wheelchairs and orthoses {braces
designed to improve the function of a limb) are also used for patients of paralysis.

Science, Technology and Society

Explain the way nervous system helps to coordinate complex and intricate movements of 3
hand to play a piano, or.write alphabets.
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Unit 12 Coordination ond control

A. Select the correct answer.

1. Insulin is a hormone and is secreted by;
d. By both liver and pancreas

a. Liver b. Pancreas ¢. Stomach
2. One of the following is a muscular layer of the eyeball:
a. Retina b. Sclera ¢c. Cornea d. Cone
3. The part of neuron that carries the signals away from the cell body:
a. Axon b. Dendrite ¢, Schwann cell d. Myelin sheath
4. One of the following is responsible for the detection of changes in the environment:
b. Neurons c. Effectors _ d. All of them

a. Receptors
5. Which of the following is true about

a. It is located deep in the brain.

c It is located at the back of the brain. d. It
6. Light rays focus behind the reting, instead of fo

condition is known as:

a. Myopia b. Hypermetropia
7. Microscopic gaps between the neuron endings are:

a. Transmitters b. Synapses c. Pores
8, The largest part of the brain is:

the cerebral cortex? ’
b. It is the folded outer covering of the brain.
is port of the peripheral nervous system.

cussing on the surface of the retina. This
¢. Short sightedness  d. Normal vision

d. Nodes

¢. Medulla oblongata d. Thalamus

a. Cerebrum b, Cerebellum
9. Intelligence is under the control of:
o, Cerebrum b. Cerebellum ¢. Thalamus d. Hypothalamus

10. Mixed nerves are made of; -
a. Axons of sensory and motor neurons
c. Axons of inter-neurons

11. The part of the brain which you use in
o. Cerebellum b, Limbic system . Thalamus

12. Which of these acts an exocrine as well as endocrine gland?
a. Pituitary b. Thyroid ¢. Adrenal

13. In the inner ear, vibrations make pressure waves in the fluid of;
a. Cochlea b. Stapes c. Auditory nerve  d. Semi-circular canals

B. Write shart answers to the following questions.
1. How do reflex action work in human beings?
2. What are the causes of epilepsy and paralysis?

b. Cell bodies of sensory and mator neurons

d. Cell bodies of inter-neurons

recalling your memaories is:
d. Hypothalamus

d. Pancreas

54 I Biclogy X
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What happens if Islets of Langerhans secrete insulin but not glucagon?

Urith 2 Coordination ondicantrol

Why is the pituitary gland known as the master gland?
Di_[ferantiate between the two types of conrdinu?:on 5 -stem
What is the role of insulin and glucagon? " ‘
\What characters are controlied by the ovarian hormones?
Sygre the hormones of the pituitary and thyroid -
glands and write their functions.

Label the different parts of the brain in the following
diagram.

_Write detailed answers to the following questions:

Explain the different types of receptors in human beings.

Describe the structure of the human brain.

\Write a comprehensive note on chemical coordination in human beings.

Discuss any two disorders of the human eye.

Describe the causes, symptoms and treatments of paralysis.

6. Describe the causes, symptoms and treatments of epilepsy.

7. Explain the mechanism of vision by the eyes.

Initiating and Planning

1. Analyse why plants (like sunflower) have a very slow response to stimuli.

2. Visualise nervous and hormonal coordination by comparing electrical transmission in
wires with the transmission of nerve impulse in neurons and by comparing convection
currents in liquids to the hormonal transmission in blaod.

3. Compare the BGC (blood glucose concentration) of a healthy person with a patient
suffering from Diabetes mellitus.

wNensw

w

MrwN =0

1. Reg:oyﬁ-ﬂiie_diﬂgrm_ée in quickness of response of the two types of coordination (by asking

o dstu:g“-nttu E?!!_?_JW words in front of the closs and observe the change in heartbeat).

£ Perform an experiment in which a scale held at its lower end between the thumb and

£ -i_l_ig[.iel:s__._f_irl;gn_;;;is.ullowed to fall and then recording the time taken to catch it again.

3. Identify dkliif‘ergg;-pam and draw a labelled diagram of the longitudinal section of the

sheep or bull

- rlpg-,gn'iné_xpéﬂment in which the shin muscle of a frog is made to contract in a Petri

. _Hl:gg‘}n.ii;.l*i:r;’lethglena' blue and using 12V DC current.

mﬁgyj’;iqﬁ ‘of a friend to diagnose whether he/she is suffering from long or short-
ess ] IR |
“an experiment in which one student flashes a spotlight into the eye of another

rd the time taken for the eyeto contract its pupil.
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‘Students Learning Outcomes
The students will be able to:
ifferentiate between cartilage and bone.
skeleton in support and movement.
is actually a dynamic, living
s and repairs itself after injury.
nts of the axial skeleton an
Vesalius in describing the bones and mu!
ble joints and immovable joints.

# Define o skeleton and d
# Describethe role of the
> Explain that skeleton system

tissue that is capable of

Fioi
Ll

growth, adapts to stres
4> Describe the main compone
& Describe the contribution of
# Differentiate between movea
# State the role of ligaments and tendons.
# Describe the location and movement of hinge joints.
Identify ball and socket joints in the human body.

*

# Define antagonism.

# Describe the action of flexors and extensors
*

L4

*

dthe qppendiculnr-skeleton. i
sclesin human. . %

as a pair of opposing muscles selemngbieep

and triceps as an example. Sy
Describé the effect of deficiency of calcium on bones and relate this cégjicien-:y wit y
osteoporosis. PR i

Discuss the causes, symptoms,
Relate the onset of orthritis with age

and treatment of arthritis.
and weight-bearingjoints.
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kW) Human Skeleton
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Unlt 2 stppatt And Mavement

Introductiont™
g Arsoioe

Yuu‘ might huve seen @ very common invertebrate the earthworm, which is generall
ound in the soil. Hove you ever thought why it always crawls on the ground? Whyi :
so slowly? Why it can not stand erect like human beings ond other raamrn 1 ? TE i
to these guestions is, "It does not have any skeleton which can support it tﬂﬂs:n;lnd :rzn:we:;
move foster”. In previous classes you hove studied the human skeleton, which no:. ::I
gives proper shape to the human body but also provides support julr movement Alill
animals, which can move fast, possess some type of skeleton, Free movement, dlso kr{uwn
as locomotion is @ life characteristic of all living animals. It encbles them to uilize the
nvironment in the best possible woy ond to save themselves from predators and arange of

e
ars. For all types of movements, the skeleton plays a basic role.

environmental fact

A skeleton is defined as the
framework of hard structures that
provide physical support and
protection for the bodies of animals,
The skeleton also provides helps in
locomation. Like other vertebrates,
the human skeleton is inside the
body ie. it is an endoskeleton. The
skeleton is made of living tissues. It
contains living cells and also has
nerves and blood vessels. It can also

grow and repair itself.

Science, Technology and Society

The skeleton performs various functions in the living body. These functions include shape,
ood cells production. In different animals, these

support, movement, protection and bl
functions are variously performed and the shape of the skeleton is in accordance with the

requirement of the particular animaf's types.

The human skeleton is composed of two parts i.e. (LU For Your Information

axial skeleton and the appendicular skeleton. The axial
skeleton consists of 80 bones of the head, neck, and mir::;:izis :H“:::"hr‘;f :;;n;
chest. The appendicular skeleton consists of 126 bones  gutside the b";'i;. s iE :ﬂ'-l.ed

of the limbs, and the pectoral and pelvic girdles. on exoskeleton.

Biology X ‘ 57
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ER) Axial Skeleton At the time of birth human infants

The term oxis means the central paint around | haye 350 bones in their body. As g
which other structures aré distributed. The axial | paby grows Up mwai:ds adult
skeleton lies in the centre of the body around | stages, n's::r:j!,;[gjlz : :I-:f:g bgnesdju“
which the whole body is built. The axial skeleton | together an ir number reduces

; to 206. The largest bone is the
includes the skull, the vertebral column, the i femur whereas the smallest bone is
and the sternum.

jound in the internal ear.
L C
1. Skull

The skull is made up of the cranium and focial
which protect the brain, There are 14 _fncinl bones,

2. Vertebral Column -
Thz vertebral column extends from the skull to the pelvis. It consists of the backbone,

which not only allows us to stand erect but also protects the sPi"fal cord. T_he “E’F‘fbfﬂi
column cansists of 33 vertebrae. The vertebrae are named af.cordmg to their location in
the body. Those 7 vertebrae present in neck are called cervical vertebrae. 12 vertebrae
which lie in the chest region are called thoracic vertebrae. Tht‘.-se'.ﬁ“'_“3 vertebrae which lie in
the back region are termed as the lumbar vertebrae ﬂr}d those nine found bel‘.we'.en the
lower limbs area are called the pelvic vertebrae. The pelvic vertebrae make two sets i.e. the
sacrum and the coccyx. The sacrum is formed by the fusion of anterior five vertebrae,

whereas coccyx is formed by the fusion of four posterior vertebrae.

3. Chest bone and Ribs _
There are 12 pairs of ribs in the human body, which are attached on dorsal (back) side with

the vertebrae. Out of the 12, 10 pairs of ribs connect anteriorly with the chest bun.e
(sternum) either directly or through an arch. The rib cage provides support to the thoracic
cavity (chest cavity) in which vital organs Jike the heart, lungs etc. are present. The lower 2
pairs of ribs are called floating ribs because they do not attach with the sternum.
4, Middle Ear Bones
Each human ear has three bones called ossicles. These are the malleus, the incus and the
5. Neck bone :
There is one bone in the neck called the hyoid bone.
13.1.2 Appendicular Skeleton
The appendicular skeleton consists of the following parts.
1. Pectoral Girdle _
The pectoral girdle attaches the forelimbs to the vertebral column. It i
bones of the shoulder (2 bones on each side).

2. Forelimbs (Arms and Hands) )
The arms contain & bones (3 in each arm). The hands contain 54 bones (27 in each hand’.

—
bones. The cranium consists of 8 bones,
which make the skeletal part of our face,

stapes.

s comprised of A
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The pelvic girdle attaches the hind limbs to the vertebral column. It consists of 2 bones.
4. Hind limbs (Legs and Feet)

The legs contain 8 bones (4 in each leg) while both feet contain 52 bones (26 in each foot).

(13 Soppor AR Movenert

Identify and draw labelled diagrams of different bones of the human skeleton from real
specimen models or charts. r

3.1.3 Role of the Skeletal System
The skeleton performs the following functions in the body.
® The skeletan forms the hard structure of the body ond givesita definite shape.
o the skeletal muscles are attached to the bones. Hands, legs, pectoral girdle and the pelvic
girdle help in movement. The muscular system has on important role in movernent. Due to
the attachment of muscles with the bones, these bones can move gnd thus we con move.

e The skull protects the brain and the vertebral column protects the spinal cord. Similarly,
the lungs and heart are protected in the rib cage.

o Bonemarrow produces the red blood cells, platelets and white blood cells.

o Bones store mineral salts (calcium, potassium, phosphorus). This is the reason why the
bones remain hard and strong.

Appnnaieulor Axial
Skeleton . e —— Cranium (08 huﬂes)]_ Skaleten
" - Skull (22 bones)
Poisoral girdle S Face (14 bones)

(04 bones) ~_
02 on each side

Arms
(06 bones)
03 on each side

Middle ear Ossicles
{03 bones in each)

Meck bone (01 bone)

Pelvic girdle Chest bone (01 bone)

(02 bones) =
01 on each side )

Rib cage (24 bones) ]

Hands Vertebral column
(54 bones) (26 bones)
27 on each side
L'&‘ \T Feat
(08 bones) ‘&.\.& (52 bones)

04 on each side 26 on each side)

Fig:13.1 Human Skeleton
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i3 Composition of Skeleton
i.e. bones ond cartilage.

The human skeleton is made up of two types of connective tissue!

1. Bones -
Bones are the hardest and the most rigid form of connective tissue in the hurm:-. :;ng_
Muscles pull aur bones to enable movements. Bones give shape ;Jnd :r'::u::;rr: ;cln tt:ti D:g.
It pm\rides support and protect delicate internal organs. In addit Tln, i portion of
many bones produce red blood cells, plateteu, and white blood cells. .
The hard, white outer layer of the bone is called cf:mpuct bone. 'I'_hedrnamx (plural:
matrices) is the material (or tissue) in animal cells in which more specialised structures are

embedded. The bone matrix contains collagen ﬁbres,‘ The matrix is cﬁsobsaturu:!ed with
calcium phosphate. It gives strength to the bone. Within the bone matrix, bone cebs called
osteocytes are present in spaces called lacunae. The bone matrix contains ri:erue fibres and
biood vessels, which keep the osteocytes alive. Beneu'd:t the campuctbone;‘ e spongy bone
is present. The spaces within the spongy bone contain bone marrow, where most blood

cells are formed.

Marrow channel

Compact bone

Blood vessels

Fig.13.2 Structure of Bone

2. Cartilage

Cartilage is a specialised connective tissue, which is
firm and flexible and does not stretch. It has great tensile
strength ond is much softer than bone. In adults the
cartilage covers the ends of the bone at the joints like the
knee joints. It also supports the flexible portion of nose
the and the external ears called the pinna.

In common words, cartilage is
referred to as “soft bone'. In
early embryonic life, the whole
skeleton is made of cartiiluge
which then gradually turns!
|bones.

l
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Ground substonce is the amorphous gel like substance present in extrocellular spaces. The
grnund substance of cartilage contains collagen fibers in parallel arrangements, The cells
of the cortilage are called chondrocytes. These are olso present in this ground substance
within spaces called lacunae. The number of chondrocytes found in cortilage determines
how flexible or elostic the cartilage is. One of the main functions of some cartilage types is to
keep bones from rubbing together, thus reducing friction. There ore no blood vessels present
in the ground substance of cartilage. There are three types of cartilage i.e. hyaline, elostic,
and fibrous cartilage.

Investigate the nature of bones (by putting three pieces of lamb rib bone in water, sodium

60 l Biology X
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hydro-oxide and dilute Hydrochloric acid). Observe the changes in the nature of bone after

pected to happen-

What will students learn from this? Explain what is ex

Chondracyte Lacuno Graund substance
s
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Elastic cartilage Hyaline cartilage Fibrous cortiloge

Fig.13.3 Structure of Cantilage and its Types

In elastic cartilage the cells are closer together
and there is less ground substance. Elastic
cartilage is found in the external ear flaps and in
the epiglottis,

Hyaline cartilage has less number of cells and
more ground substance. Hyaline cartilage is
found at the ends of long bones, in the nose,
ears, trached, larynx, and bronchi,
Fibrous cartilage has the least number of cells
50 it has maximum ground substance. Fibrous
cartilage is found in the inter-vertebral disc.

Fig.13.4 Location of Hyaline Cartilage
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S — Ear J-'“P:l___, Elastic cartilage
I Glottis

Inter-vertebral discs

Unit 13Support And

Mose
Trachea & Larynx
Branchi

Hygline
cartilage

Fibrous cartiloge

End of long bones

Fig.13.5 Locations of the Types of Cartilage

ED) Joints 4

Joints are formed at the meeting point of two or more bones. They keep our bones together
w the bones to move 1o different extents

by holding them with each other. They also allo ] :
and give mobility to our body. Joints are classified into three categories on the basis of the

extent of movement they allow:
a. Immovable jeints: In immovable joints the bones
any movement. For example, the joints present amang

joints. ‘ )
b. Slightly movable joints: These are the joints which -allow littl

example. joints of the vertebral column, ribs etc.
c. Freely movable joints: These joints allow free movements. There are t

of freely moveable joints i.e. hinge joint and ball-and-socket joints.

are fused together and do not allow
the bones of the skull are immovable

e movement for

wo major types

Slightly movable Freely movable

Fixed or immavoble Joint

Cranium bones
S Pelvis
Vertebroe Femur

Fig.13.6 Immovable, slightly movable and freely movable joints
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(i), Ball-and-socket joint: Ball-gnd-socket joints

PR TI  l = - == SO
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(). Hinge joints: Hinge joints allow movements only in two directions. These are present at
the elbow and the knee.

allow movement in all directions (up, down, forword, Observe models for the movements
at joints and describe how joints

and backward). Hip joint ond shoulder joint are | ju 00 00us moveme
examples of ball-and-socket joints. u_u __a_n_o__mh T n_t?. e il

Boll-and-Socket Joint

Hinge Joint
Fig.13.7 Hinge; and ball-ond-socket joints in the humon body

13.3.1 Roles of Tendons and Ligaments

I. Y
Ligaments are tough bands of connective M““"T. /
tissue, which hold the bones at the joints, in - & R
place. . . Cartiloge —= '_‘ : I\l Synovial fluid
Tendens are tough connective tissues, \}H. 8 i
which attach muscles to bones.. When a N PR men
W 7 goment
Tendon. 7

muscle contracts, the tendon exerts a pulling
force on the attached bone. As a result the
bone is pulled towards the muscle.

(X} (Contributions of Vesalius (1514-1564%)

R f

Fig.13.8 Structure of o joint {showing ligarent
ond tendon)

Andreas Vesalius was born in Brussels. He was
professor of Anatemy at Padua University in ltaly. In
1543, he wrote the first major book on human
anatomy. It was called ‘de Humani Corpris
Fabrica’ (The Fabric of the Human Body). Vesalius
worked closely with the famous artist Titian who
produced 277 anatomical illustrations for his book. He
explained the different parts of the human skeleton,
including the number of bones. He also described the
source and position of each muscle and pravided
information on their respective functions. .
Fig.13.9 Andreos Vesalius
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A EXY Muscles and its Types

Locomotion and all other types of movements are due to the
body. We have three types of musclesin our body.
(i). The Cardiac muscle (heart muscle) is an in

control its function. Contractions of the cardicc muscle help the heart to pump bload
throughout the body. Cardiac muscles keep on contracting throughout our life.

(ii). Smooth muscles are found in the walls of orzans e.g. the. digestive tract, gjr
passageways, blood vessels and the urinary bisdder etc. Their contractiors move the
materials present in the organs. '
(iii). Skeletal muscles are attac
us in movement and locomotion.

¢ Movement of Skeletal Muscle

We know that muscles are attached ta bones by tough cannzctive tissue called tendons.
Skeletal muscles move the body. These muscles are under voluntary control, meaning you
consciously control what they do. Almost all body movement, like walking and waving your

hand is caused by <keletal muscle contraction.
etal muscle is always attached
bone while the other end is
attached to a moving bone. The point where the
muscle attaches to the fixed bone is called the
origin. The point where the muscle attaches to
the maving bone is called the insertion.

Most skeletal muscles are arranged in pairs. One
muscle in a pair moves d bone in one direction,
the other muscle moves it in the opposite
direction. In other words when one ‘muscle in the

air contracts to exert a pull, the other muscle
will relax or elongate to allow the effect of the
contraction of the prior muscle. The phenomenon
in which a muscle opposes the action of the other is called antagonism

which show antagonism are called antagonistic muscles.

An example of this type of movement is the movement of
two major muscles called biceps and triceps. When the lower arm is bent it

flexed state. When the lower arm is in hanging condition, it is called in extende #
This extension and flexion is caused by the above mentioned pair of muscles i.e. biceps @

triceps.

contraction of muscles of the

voluntary muscle — meaning we cannot

hed to the bones of the skeleton. Their contractions help

13.6.1 Antagonisti

\Interesting facts
Muscles can only pull bones. They

cannot push bones.
The human body has over 500 muscles

responsible for all types of movement.

One end of a skel
with some fixed

Far Your Information

It should be remembered that the arm

does not has these two ‘muscles only.
Many other muscles are also present,
which work at the same time e4g.
muscles which work to give direction 0

these movement.
and the muscles

arm muscles. Our upper orm hi_li
is called in

d state-
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Similarly there are more complex
movements of fingers ond wrists
Fbo_ut which you will study in detail
in higher classes

B3
When tlhe biceps muscle contracts, its insertion with
r,!ne radius bone, pulls the bone upward. At the same
time the triceps muscle relaxes and the lower arm
moves upwards causing a flexion. The bicep muscle
in this case is the flexor and the triceps muscle the
extensor,
On the i
o b;fe:\ :'-u;:d when triceps muscle contracts, its insertion with the ulna bone pulls the
. At the some time the biceps mus
cle relaxes and all h

i, k. ) i lows the ulna bone to mave

n easily. It results in the extension of the lower arm. This example explains the general

principal of the working of skeletal muscles.

Triceps controcts Biceps relaxes

Triceps relaxes

Flexion

Fig.13.10 Action of biceps and triceps at the efbow

‘Describe / i N ;
‘gdutélbb::rl_e movement of biceps and triceps through presentation of the movement of

13.7 i.sorders of Skeletal Muscles

Fr::-rn your day-to-day experience you might have learnt about many problems associated
with skeletal system. Sometimes during @ cricket match the muscle of a fost bowler gets
pu1!ed,jaint of a wrestler may get dislocated, the bones of a person may be fractured in an
accident and so on. Some of the disorders of skeletal system are described here briefly.

13.7.1 Osteoporosis

‘l’:;u ieurne;l in this chapter that the process of mineralisation, jorms bones. Calcium
phosphate is deposited in collagen fibres to make the bones hard. This calcium is absorbed

from the food we eat.
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in their daily diet, their bones start be:ﬁm‘mg
calcium moves from the bones to the blood i

longs the bones become soft and fragile ang
known os osteoporosis. Osteoporosis

When a person is not taking sufficient calcium
weak. Demineralisation is the process in which
order to maintain its level. If this situation pro
start bending and can be broken easily. This disorder is
occurs especially in old people ond in women.

MNormal bone

2l
ataE.

Fig.13.11 Comparison of normal bone with the bone affected by osteoparasis

12,7 TR

Arthritis is the disorder of the
that damages the joints permanen
takes place. The different types of arthritis are osteoarthriti
arthritis. In this disorder, membranes lining the joints
decreased, which results in increased friction causing severe pai
immobility. With the passage of time the joints become perm
shaped. :
a. Osteoarthritis: Osteoarthritis is the most common
the cartilage, which starts to wear away gver time.
completely wear away, leaving nothing to protect the bones in a joint, causing direct bone:
on-bone contact. It occurs most often in older people. Osteoarthritis usually affects the
weight-bearing joints (the joints of the vertebrae, knee and hip). Osteoarthritis COuses
joint pain and can limit a person’s normal range of mobility. .
b. Rheumnatoid arthritis: Rheumatoid arthritis is an autoimmune diseas
body's immune attacks healthy joints, which become inflamed and swoll
. destroy cartil one ':vithin the joint. It usually affects joints in the fingers, wri

‘% elbows. |§Eauises pain, stiﬂgg;s, sy;lling. gpd loss of function in joints.

e
= i ‘\‘{’é-‘
Dﬁ‘IJSSiEM X\ \ﬂ:@x\;&? 'fﬁ

joints where they get inflamed. This is @ degenerative disease
tly. As a result, pain, stiffness and swelling of the joints
s, rheumatoid arthritis, and gouty
thicken and fluid production is
n and in later stages complete
anently swollen and get de-

se affects

type of arthritis. This disea
iloge can

In extreme cases, the cart

¢ in which the
swollen. It can
sts, knees
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orma Rheumatoid Arthristis

Fig.13.12 Ri_:eurnutoid arthritis in finger joints

L = u e ey

bl:;: :r?dcltalh;:n; Enutig arthritis is caused by higher than normal levels of uric ocid in the
Sk ¥ causespin o“f arge. amoumts of uric acid in the lining of the joints in the form of
the joint ﬂt.thehus f Ll:lmatnqn in th.e :loints called gout or gouty arthritis. It usually affects
Treotmant of ﬂr::{'t!g.h}eﬁ Other joints (knees, wrists and fingers) may also be affected.
iﬁ\proving s jum_t: is: ; e tre-u’tfnent. of arthritis focuses on relieving symptoms and
(NSAIDS) are uset 1o t;:; 7 ::I?ancs (pain killers), non-stercidal anti-inflammatory drugs
isreplaced with an urtiﬁciuljuinr:fls' Siifgéry cdn oo be performedin which khe affected ot

e ——
-— S -

—_—

Science) Technology and Society )

Arthro i

wnh";?(::gfls- ul surgery that invalves replacing a damaged, worn out or diseased joint

i n;ru joint. .Adults of any age can be considered for a knee replacement,

e gh most are carried out on people between the ages of 60 and 80. The most
mon reason for knee replacement surgery is osteoarthritis.

e e o
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> A skeleton consists of a hard living substance, which provides o framework j'u.-
maintaining the body shape or support. _
+> Human skeleton con be divided into two further types; the axial skeleton and the

oppendicular skeleton. :
#> The axiol skeleton includes the skull, the vertebral column, and the ribs with sternum,

+> The appgndicuiurskeleton consists of the pectaral girdle and the appendages (fore limbs),
> Human skeleton is made up of two types of materials i.e. bones and cartilage.
+> Cartilage is much softer than bone. Itis also a form of connective tissue. - )
> Joints are formed at the meeting point of two or more bones. They keep our bones
together by holding them with each other.
+> On the basis of the extent of movement allowed by the joints, they are classified into
three categories immovable joints, slightly movable joints and freely movable joints.
> There are three types of muscles in our body which are cardiac muscles which make up
our heart, smooth muscles are found in digestive, respiratory, circulatory and urinary
tract etc and skeletal muscles are found attached to the bones of the skeleton,
> The muscles in our body work in pairs. When one musclé of the pair contracts (shortens)
the other relaxes (elongates) to perform o coordinated movement known os the
antagonistic movement of muscles. _
* Althaugﬁ bones are the hardest parts of our body, however, sometimes our skeletal
system becomes weak and results in deformations.
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" Exercise |

A. Select the correct answer.

1. Which oj_lhese is a part of the appendicular skeleton?

a. Ribs b. Sternum c. Pectoral girdle d. Vertebral column
2. The joints between the skull banes are an example of:

a. Ball and socket joints b. Hinge joints

c. Immoveable joints d. Slightly moveable joints

Which type of joint is present between the vertebroe?

a. Fixed joint b. Slightly moveable joint

c. Ball-and-socket joint d.Hinge joint
4. Which of the following is not part of the oxial skeleton

a, Sternum - b. Vertebrae c. Leg bones d. Skull
5. Bones are stronger- thon cartilage due to the presence of: .
a. Collagen fibres b. Osteocytes c. Calcium phosphate d. Lacunoe

6. The main protein in the matrix of cartilage is:

o. Collagen b. Osteo-nectin c. Keratin d. Actin
7. Which connective tissue attaches two bones at g joint?

0. Ligament . b. Tendon c. Cartilage d. Marrow

8. In which disease do the bones become weak and brittle?
a. Osteoporosis | b. Osteoarthritis
c. Rheumatoid arthritis d. Vertebral column
9. The point where the muscle attaches to the fixed bone is called;
a. Tendon b. Ligament c. Insertian d. Origin
10. Arthritis is defined as inflammation in:
a. Bones b. Joints c. Cartilage d. Muscles
Write short answers to the following questions.
Why are bones considered os dynamic structures?
What is the contribution of Vesalius in understanding the human skeleton?
Describe the function of three major types of joints and give an example of each.
. How are different types of arthritis caused?
. Differentiate between a skeletal muscle's origin and insertion.
. State the functions of flexors and extensors.
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7. What ore ligaments and tendons? What function do they perform? R
8. State five functions of bones. '

C. Write detailed answers to the following questions:

1. Describe the role of the skeleton and muscles in locomotion.

2. Differentiate between the axial and appendicular skeleton and describe the |,

components of both. gjor

3. Discuss different types of joints and their role.
4. Write the causes and treatments of arthritis and osteoporosis.

1. Identify and draw labelled diagrams of different bones of the axial and appen di
skeleton from real specimen models of charts. : cular

2. Describe the mavement of various human joints through observation of models. . Def i s cakene

3, Describe the mavement of biceps and triceps through presentation # Define reproduction and describe its importance.

the elbow. ) e f it 3 of '_ihe movement of #» Describe different types of asexual reproduction i.e. binary fission, budding, spore
formation‘and vegetative propagation.

#» Distinguish between vegetative propagation and artificial propagation,

4> Explain vegetative propagation in plants (through stem, suckers and leaves).

Science; Technology and Saciety.

1. Relate your skeleton and its functioning with daily life. " 4> Describe the,two methods of artificial vegetative propagation (stem cuttings and
2. Relate the principle of leverage to the action of the elbow joint. i grafting). '
3. State the principles of arthroplasty for the replacement of joints. &> Rotionalise how parth_enngenesﬁs'is atype of asexual reproduction.

# Define cloning.
#> Describe sexual reproduction in plants by explaining the life cycle of a flowering plant.
4> Describe the adaptations in the structure of wind-pollinated and insect-pollinated
o S flowers e W .
& Describe the structure of a seed.
- # Distinguish between epigeal and hypogeal germination.
4> Describe the conditions necessary for germination of seeds.
# State the contributions of Theophrastus in the discovery of sexin plants.
# Outline the binary fission, multiple fission, budding and fragmentation as asexual
‘methods of reproduction in animals.
# Define fertilization and differéntiate between external and internal fertilization.
4> Describe different organs of the male and female reproductive systems of a rabbit:
~ # Describe the processes of gametogenesis in rabbit.
' 4 Rationalise the need for population planning.
- # Explain AIDS as an example of sexually transmitted diseases.
. ® State the role of National AIDS Control Program and different NGOs in educating
people with reference to AIDS. - '
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£ e p————. |
Introduction

Altugh reproduction le a ju?ci_umenm
characteristic of living things, it is not an
essential life process. An individual can
live without reproduction but a species
cannot survive without reproduction.

Reproduction is one of the basic properties
of all living organisms. It is a process by
which living organisms produce organisms
of their own kind. This in turn ensures the
continuity of their kind. Plants and animals 2action. Whatever the mode and
have, dffarsoc wadhanfsne ¢ U i :il::lrc:he tran-srnissinn of genetic materig|

i ion, it ultimately resul

mechanism of reproduction, it ultimately i
from one genjeragan to the next. This ensures that the advantageous tht':ructernsncs are
transmitted to the next generation. In this chapter we will study various aspects of

reproduction in plants and animals.

14 1D Reproduction
into two main types which are as follows:

b. Sexual reproduction
of reproduction in which the offspring are produced
cells) from two parents. Usually in this type of
lar to the parent. This type of reproduction

Generally reproduction can be divided
a. Asexual reproduction

Asexual reproduction is the type
without involving the fusion of gametes (sex
reproduction the resulting offsprings are similar
does not create genetic variations and the offsprings are clones.

Sexual reproduction is the type of reproduction if‘ which gumdetes of Lhe;imale :L?;
female parents fuse to produce offsprings. The offsprings-produced as a resu of se
reproduction have a blend of characteristics from both the parents.

uction in Unicellular Organisms and Pl

the production of one or more offsprings from

on of gametes. This type of reproduction is
of asexual

ants

TW) Asexual Reprod

As discussed earlier, asexual reproduction is
a single parent. It does not involve the fusi ‘ _
accomplished by different mechanisms in different organisms. The mechanisms
reproduction in different groups of organisms are given below:

a. Binary Fission ‘
In binury!_iﬁssion the body of the parent organism divides into two daughter organisms.

Binary fission is common in Euglena, Amoeba, Chlemydomonas G,nd bacteria. s

In bacteria, binary fission takes place during favourable conditions. During this p Th:e
the DNA molecule of bacterium duplicates (replicates) and forms two DNA molecules. i
new DNA molecules move towards the opposite side of cell. At the same time, the C.E” w ;
and cell membrane constrict from the two sides and meet in the centre. It separates the ;]fe
into two daughter bacterial cells. These daughter cells then start their independent %

grow and divide again.

72 Biology X

e e ———————

0 Cell replicates

: . o —cell wall
its DNA. DNA, (nuclegid) kS ','r:r-!_" -'f“ ]
= —1 —  plasma membrane
@ The eytoplasmic .
membrane elangates, (75 fi b
separating OMA molecules Sl
e Cross-wall forms, T T T
membrane invaginates oE ., TE
P
o Cross-wall forms, N
completely ‘f";ﬁﬁ ]\___;':
" g
a Daughter cells e )
B

Fig,14.1 Binary fission in Bacteria
Many protists (unicellular eukaryotes e.q. Amoeba, Euglena etc) also reproduce asexually
by binary fission. In protists, the nucleus of the parent organism divides into two. This is
followed by the division of cytoplasm. So, two daughter cells of almost equal size are formed.

Amoeba divides
after it has grown
to o certain size.

The pseudopodia
are pulled in and
the nucleus divides.

The cell biody begins

to divide when the

. nucleus hos split. |

Two daughter
omoebae
are formed.

Fig.14.2 Binary fission in Amoeba

'Dhrhw-!he different stages of binary fission in Amoeba after observing them on slides
Charts,
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adium etc. repraduc_e _a!iexuuli-ﬂ through ¢
Aoy vourable conditions. In this tgge e
i ing called a cyst ¢
clops a protective cover! ver thy
dz;iedfig ﬂﬂd Froducgs mnﬂy daughter '!'Iudei_ ce"
In this way, many daughter cel|s are
Il offsprings are liberated.

b. Multiple Fission .
Some unicellular n.;gajrj;m"

s of multiple Ji : _
rF;;::;uctifon, lhepunicelluinr or_gf:ldmsn:e
cell. The nucleus of the cell divi e;u Phter e
membrane is formed around each l;g el
produced within the cyst. The cyst brea

i a
ms like Amoeba, P16
: It occurs during unfa

—

4. Cell membrane s
formed around
each nucleus.

5. MGHH dm-lghtﬂ
Amuebae are
released.

2. Cell forms @ hard cover

 Amoeha _
Iiro 3 Nucleus divides into many.

Fa‘g.1l4.3 Multiple Fission in Amaeba

o he parent. This outgrowth is called
i ina. an outgrowth arises from the body of the p ; q called q
I[::J:,;”}? f:rﬁmﬁa gro?u and develops into the offsprings. For example, yeast a unicellular

by budding. o
{:r;zt:;:egrzﬂgc;;ﬁs :n t;':egside of the cell. Then the nucleus divides into two. One of the

daughter nuclei enters into the bud. The bud grows in size. It may separate from the parent
cell or may remain attached to it.

T,

Fig.14.4 Budding in Yeast T
d. Spore formation .
Many fungi like Rhizopus (bread mould) reproduce by making spores. Spores are thEck-wnlle.d
asexually reproduced cells. Spores are produced in thick-walled sacs called. sporang®
(Singular: sporangium), which are located at the tips of erect branches of mould. The spores
are small, light and dry. When spores mature, the sporangia bursts and spores are disperse -
Spore dispersal occurs in a two-step process. In the first step, the spore is discharge @
released. In the second step, it is dispersed away from the parent:
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Spores are resistant to adverse environmental conditions due to their thick walls. When

_ovuurnbke conditions ore available, the spores germinate ta produce new jungus. The most
impartant external factors needed for germination include
rmoisture, oxygen and light,

é@ Sperangium { ::%

/,;" ‘; % =T L —
Columela | %= "@ ! 2 ;.. | Some bacteria can also form |,
i S ¥ [ -..:'

the oplim Lm wmpem ture,

;.| spores inside their cells. These |

,are called endospores. TheseL
!\-’ Stolon I‘-‘ UKSpomngiophom
h / ; L

| ore formed when bocteria|
—— . M—

'z

.
face harsh conditions, When |
| fovourable conditions return,
the endospare gives rise 1o o

’ {..r;"-; E'“" =4 ?,,f U"-_-_._ new bacterium, lI
- FEa i I, \
s T Rhizoids— " -(]

Fig.14.5 Spores formation in Rhizapus

£, Vegetative Propagation

Vegetative reproduction is a type of asexual reproduction in which a plant produces a new

generation by using its vegetative partsi.e. stems, leaves and roats.

i. Vegetative Propagation through Leaves )

In plants such as the Bryophyllum, the leaves have buds at their margins. When a leof falls on
the ground, the buds form tiny shoots. When the shoots break off from the original leaf, they
fall on the ground and develop roots.

Fig.14.6 Vegetotive Propagation through the leaf in the Bryophyllum
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ii. Vegetative Propagation through sternd sl bRy
ir specialised stems to develop i ;
Many plants use their sp ts above ground horizontal stem called stolon

© The strawberry plant reproduces by using i :
The stolon is uioprizantal, above the ground stem. It produces leaves :"‘déﬂﬂts atits nodes,
lantlet can grow from each node. If placed i, i

which develop into plantlets. Thus anew p !
soil under the suitable conditions, these plantlets grow into St;ﬂ“‘fbe”t‘d IP‘"':;S-
© Ferns and ginger reproduce from the chizome. Rhizomes are horizontal underground pigp,

stems capable of producing the shoot .

2 ‘]:'3;.:5;“2:?5 ns and lilies reproduce through bulbs. Bulbs are Und«:!rgrnund buds that hay,
peshg' leaves extending from them. Bulbs are food storage units for future developing

plants. Bulbs contain several buds near the node -..uhere leaves are produced. The new buds
can eventually develop into new plants. Bulbs divide naturally to prcdu:e‘ new plants,

@ Colocasia and garlic reproduce through corms. A corm resembles a bulb but does not haye
fleshy leaves. Almost all of the corms posses a few brown non-functional leaves on the
outside. Corms do not store significant amounts of starch. Branches of the corm stem
produce new, miniature corms known os cormels. Corms can be dug up and used to

propagate or redistribute the plant,

@ The potato plant reproduces by an underground, swollen, fleshy stem called the tuber. The
tubers have leaves, which are much smaller than the leaves on-other parts of the stem.
Above each leaf on the tuber is a well-developed axillary bud, commonly called an eye.

Eyes can grow into new potato plants.

Mew plantlet

(4) Corm (garfic) ™

=

(3) Bulb (onion) (5) Tuber (potato) -
Fig.14.7 Vegetative propagation through the stem
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iii. Vegetative Propagation through Reat
Red raspberries and many other shrups can
reproduce through their specialised roots. The
root can give rise to a shoot, which begins o
grow. The new shoots are called root sprouts or
“suckers”. If these get detached from the
original plant they can grow into independent
plants.

Artificial Vegetative Propagation of
Plants

Humans have developed methods of using ;
vegetative parts of plants to produce more Fig.14.8 Vegetative propogation through the root

plonts. These methods are called artificial vegetative propagation of plants. The common
methods of artificial vegetative propagation are cutting and grafting.

i. Cutting _

In some plants, the stem or root is able to moke a whole new plant. We can cut such pieces of
stems and roots from a plont and use them to grow new plants. Such pieces of stem or root
are called cuttings. It is a convenient and inexpensive method of propagation. Stem cuttings
are used for the propagation of plants such as grape vine, rose and chrysanthemum etc,
Similarly, plants like sweet potato and blackberries are grown by using root cuttings.

Parent Plant

Curting Cuming

/

Blode Sand

Cut at slant
Soil or compost

Fig.14.9 Antificiol Vegetative propagation through Stem cutting

ii. Graftin

Gfﬂ_f!inj;tisﬁ method used to get better quality and quantity of fruits. In grafting, the branch
of a desired variety of plant is attached (grofted) on to a stem of an ordinary plant. The
grafted branch grows and bears fruits of better quality. This method is used to propagate
almost all fruit trees (e.g. almond, plm:p. cherries etc,), and many ornamental trees.

Biology X ‘ i




Fig.14.10 Artificial vegetative propagation through grafting

iii, Cionfng

Cloning is a technique of asexual reproduction in which a population of genetically identicg|
individuals is produced from a single parent, using tissues or cells of the parent.
Cloning is used for making identical copies of useful plants. This is very helpful in horticulture

where we want to preserve the quality of the yield. Cloning also helps us to incredse
agricultural output. .

—s

-

" ™ . Tissue ploced in
* . suitable medium

sz

Tissue pleces -
from parent plant

Tissues develop into

. ‘ small plants

i

New plants sown
to grow

Fig.14.11 Cloning of o plant -

1. Identify the different stages of budding in the prepared slides/charts dj'yeﬂsi 'c;nd:draw
diagrams. : : o1 Sa LS Wi [

2 Exarfal'ne the specimens of onion, corri, ginger and Pbg@ﬁ_&ﬁ&@;@{hé modes of their
reproduction. : ; ; e -
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In previous grades you hove learnt that flowers are the reproductive structures of plants.

purieg sexual reproduction, the male and female gometes fuse with each other and form
zygote. The zygote then develops into an offspring,

14.3.1 Parts of @ Flower

A flower is made-up of specialised leaves, which are present on the swollen tip called the
tacle. Flower parts are in the form of four concentric whorls, or rings. Sepals make
recBPt rmost whorl (Calyx). Sepals are usually green and they protect the inner parts of a
j;:‘;;ng flower before it opens. Petals make the next whorl (Corolla). Most flowers have
coloured petals. .
third whorl (androecium) contains the male reproductive structures colled stamens. Each
e consists of an anther and a filament, The Anther contains pollen sacs
E:;:::spordngiu], which produce microspores. The stalk-like filament supparts the anther.
The innermost whorl (gynoecium) contains the female
mprndhctive structures, which are called carFelf- The | bisexual flowers, both stamen
enlarged base of a carpel is called the ovary, whfle, the and carpel are present in the
style is stalk-like. Its tip is called the stigma. Inside the sgme flower. In unisexual
ovary, there are one or many ovules (megasporangia), flowers, stamen and carpels are

which produce megaspores. present in separate flowers.

Carpel

Owvary  Stigme Style

Receptacle

A Carpel

Fig.14.12 Ports of the a flower
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14.3.2 Life Cycle of Flowering Plants

The complete body of o flowering plant
represents the sporophyte generation of the
plant. It completes its life cycle by going
through the following stages.
Stage 1- Development of Gametophytes
Plants have the kind of lifecycle in which there
is alternation of generations (see box).
Gametophytes develop within the flowers of
the plant. The female gametophyte or embryo
sac develops from the megaspore.
The ovule (megasparangium) contains a diploid
megaspore mother cell. It undergoes meiosis
and produces four haploid megaspores. One
haploid megasporé survives and divides by
mitosis to make eight haploid nuclei. Two nuclei
migrate to the centre and fuse to form a fusion
nucleus. One nucleus out of the remaining six
forms the egg cell.
The resulting structure, which contains seven
cells: the egg, the five non-functional cells, and
the fusion nucleus; constitutes the embryo sac.

Style ...______4 |

- 1 \f (1n)
== (:) - | F : J
Sti ] n usion
vgma - 7 nucleus (3n)

mother cell (2n)

Far Your Information

In the life cycle of the mgj
plants, two different
generations are involved.

1. Sporophyte (spore - prody

or gruups Oj
Slﬂggs or

I ciﬂg]
generation
_2. Gametuphgte {gUmETE Producin
generation, ng)

These two generations alternqte with
each other i.e. the sporophyte deyel,
into gametophyte and vice vergq, Thpis
type of life cycle is called alternation g;
genheration.

The sporophyte generation is diploid
(2n). It produces haploid (n) spores by
meiosis. The spores develop into the
haploid gametophyte generation, The
gametophyte produces haploid gametes
by mitosis. The haploid gametes fuse to
form diploid zygote, which develops
into the next sporophyte stage,

Megaspore

Fs
(@
,-—“‘ %1‘1 Mitosis
@ . ot X{B times)
Meiosis =

14
' 'f'i!J

Megaspore Sen

Eag— Q¥
Embryo sac

(female gu?ﬂemphwﬂ

orangium
Megcégﬂwms

Micropyle

Fig.14.13 Development of the female gametophyte (embryo sac)
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- The male gametophyte or pollen grain develnps from the micraspore. An anther contains

Units 4 kepraduction

u'&. A 'I%_PSWLE

four pollen sacs (microsporangia), each of which contoins many diploid the microspore
mother cells. Each microspore mother cell undergoes meiosis and produces four haPIoid
microspores: A microspore undergoes mitosis. The resulting two-celled structure is a pl‘:uen
grain, whirj! is the male gametophyte. One cel| in the pollen grain is the tube cell, which will
form the pollen tube. The other cell is the generative cell, which wil form two sperms.

Mi‘mS%PE$ i)

; Meiasis Q
i

Microscope
mother cell

Mirosis
Tube celt

CGenerative cell

Mele gametophute

- Mi:r‘uSPDrunglum poten groiny

it (pollen s5c)

Filament

Fig.14.14 Development of the male gometaphyte (pallen grain)

Stage 2- Pollination .

The male gametophytes (pollen grains) contain sperms while the female gametophytes
(embryo.sacs) contain an egg. For fertilisation of the egg, the pollen grains are tronsferred
from the anther to the stigma of the flower. This s called pellination.

Pollination that involves just one flower, or flowers on the same plant is colled self-
pnlfiﬂnti'on. In contrast, pollination that invalves two flowers, of different plants of the same

species is called cross-pollination.

Stage 3- Fertilisation

When a pollen grain reaches the stigma, its tube cell forms a pollen tube thot grows through
. the stigma and the style. It reaches the ovary and enters the ovule through a small opening

called the micropyle. The generative cell of the pollen grain forms two sperms, Whicti-aneet

the embryo sac ta reach the eqg. fisizis

One sperm fuses with the egg and forms a diploid zygote. The zygote def‘: ;Ps mt—:: n

embryo. The second sperm fuses with the fusion nucleus and produces o triploid (3n) nucleus.

This nucleus then develops into a tissue called the endosperm, which provides nourishment to
ith the egq and the other with the

the embryo. This process of the fusion of two sperms (one with the £ G
fusion nucleus) s called double fertilisation. Itis a unigue chum-:feﬂsur. of jluwenr:ug plants, .
Biolopy X l 81




Male gametaphyte
(pollen grain)

\Poﬂinﬂtiﬂn

_—>
Melosis @ 0-.115

Microspares

Pollen sac

Sperms

Ovule Tube cell
=1

Sperms-==1li\

=
=

Endosperm
nucleus (3n)

i Seed
Fig.14.15 Life cycle of o flowering plant ~

Stage 4- Seed and Fruit Formiation

After fertilisation, the zygote develops into In some plants, the ovary develops into a fruit

‘an embryo and the triploid nucleus o i
develops I::nto endospermptissue. After Wiktiout dhe Jestiamtion ] the agy pres o
these developments, the ovule is said to be ftsiovule. 5o thari.is no.sessd I che frull Th;i
matured and is now called the seed. The PO 5 e - Pnnh‘:’““gind
hanges into fruit results in seedless fruits e.g. banan

g ¥ seedless varieties of grapes.

Stage 5- Development of Sporophytes : .
When seeds mature, they are dispersed. If seeds get suitable conditions, their embryos
develop into new plants (the sporophytes of the next generation).

14.3.3 Adaptations for Insect and Wind Pollination .
These two types of pollination require flowers to have unique characters and certain
adaptations in order to carry out pollination.

.
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Adaptations in Insect Pollinated Flowers

Insect pollinated flowers attract and use insects, bats, birds or other animals to transfer
pollen _f_rom one flower to the ather, Such flowers have the following characteristics:

« Brightly coloured and large petals to attract insects. I
« Fragrance, which attrocts insects.

+ Presence of nectar, a solution of sugars which is o Jood source for many insects ‘
o Sticky pollens, which stick to the legs of insects visiting the flowers. | |
« Stigmas of such flowers are sticky or shaped in a woy that Jacilitates the transfer of pollen grains. |
Examples of insect pollinated flowers are Bougainvillea, Rose Sunflower and Orchids.

W b

Fig.14.16 Insect-pollinated flowers

- Adaptations in Wind Pollinated Flowers

Wind pollination is the distribution of pollen by the wind. Flowers that are pallinated with the

~ help of the wind have the following characteristics.

Lack of scent or fragrance and do not produce nectar.
Pollens are small, smooth and easily removable from the anther.
Presence of wings on the pollen, which increase buoyancy,
- Feathery stigmas to catch pollen from the wind.
Large anthers borne on long stalks.
Produce pollens in large numbers to compensate for excessive losses.
Examples of wind pollinated plants include conifers; grasses, cereals, poplar, oak, walnut etc.

E.‘_ -

& & & ® & &

Fig.14.17 Some wind pollinated flowers
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14.3.4 Structure of a seed For Your Information

A seed (mature ovule) is @ miniature plant with |, some seeds (e.g. peanut), the seed G
a protective cover, Typically a seed consists of is very thin. In some seeds (e.q. coconuy)
the following struckures, it is thick and hard.

Seed coat: The outer covering of a seed is called the seed coat or testa. Itis black or brgyy,
in colour and protects the embryo.
Hilum: On one end of the seed coat, is a small scar or hilum. It indicates the place of
attachment of the seed in the fruit.
Micropyle: It is @ minute pore near the hilum. The seed obsorb, water through the micropyle
at the time of germination. -
Embryo: It is present beneath the seed coat. The embryo consists of the following parts.
». Cotyledons: In a monocot seed there is one leaf-like cotyledon. In'a dicot seed, there gre
two large, fleshy cotyledons. _
* Plumule aond radicle: There is @ minute bud (plumule) at the upper end of the
hypocotyle. It gives rise to the future stem. The lower part of the hypocotyle is called the
radicle. It give rise to the future root. The portion between the.plumule and the cotyledons is
called the epicotyl. The portion between the cotyledons and the radicle is called the
hypocotyl.
» Endosperm: This tissue is formed from endosperm nucleus. It stores nutrients. Dicot
seeds have no endosperm while monocot seeds have endosperm. In these seeds, the
cotyledon absorbs nutrients from the endosperm and transfers them to the embryo.
Observe in the following diagrams: the main parts of the seed in the structure of maize and
castor bean seeds. Epicotyl

Plumule

Cotyledon

Hypocotyl

Radicle Plumule

bRes aeed Cotyledans

Fig.14.18 Structure of dicot (bean) and monocot (maize) seeds
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Sed Germination

. come above the ground. The seed coat Hypogeal G l_lzﬂg-‘lt{ 1
also emerges from the soil. Seéds of ~first legves hy o

5 "‘ Unie ':_ﬁkegmducq‘_u_-n :

The development of the embryo of a seed,
into a seedling is called seed germination.
in the dry seed the embryo is alive but
inactive. YWhen it is placed in the soil under
suitable conditions, the embryo becomes
gctive and grows into aseedling.
Germination of the seed starts with the
absorption ‘of water through the first leaves

micropyle. This is _followed by the Epigeal onfedon A

i R
gmergance of the radicle, which forms N\ o eotgedon

Each species of seed has o certain length of
viability, Seeds of some maple verities need
to germinate within two weeks of being
dispersed, or they die. Seeds of Lotus plants
ore known to be upto 2000 years old and
still able to germinate.

the first root. After the radicle breaks the seed taot 3
- seed coat, the plumule begins to grow to Er_d___ﬁhg_fnm;gl._‘_}_-;ﬁq B_gn
form a shoot. se2d M radicle 7 £, ¢ Sl BERSS B8

On the basis of the growth of the plumule '\.';" _:j-:f- i :

there are two types of germination.
Epiged!und Hypogeal Germination Foia
In epigeal germination, the hypocotyle :
elongates and it forces cotyledons to 3

ST, Y

-

me'lans, cuc.uml?er and beans show. T = icotyl -4 epicoyl ¢
epigeal germination. i

During hypogeal germination, the
epicotyl elongates and the cotylédons
remain below the surface of the ground.

e.g. maize grain, pea etc.

Conditions Necessary for Germination w2 ;
of&gdg _ i _ _ Fig 14.19 Epigeal ond hypogeal germination
Vigble or fiving seeds should have suffident food for germination. Moreover, the j“"";gf
environmental conditions should also be in place which are necessary forthe gerrmnon;n of 3 L m.i
1. Water: Seeds absorb water th rough the micropyle. Water softens the sede co: mc::ke
makes it burst. Water also helps to activate enzymes thot digest the food of seeds, an

it available to the growing embryo.

2. Oxygen: Oxygen is also necessary for seed germinati
-©%ygen for cellular respiration so that they can get energy

on. The cells of the seed embryo use
from stored food.

Biology X 85




Unit 1% Reproddction 2 £ @ﬂﬁb
_s—y : = - .

. Suftelble temmpereture: Germination of seeds occurs over @ wide range of tempergy,
between 5°C to 30°C. A suitable temperature is necessary for the enzymes to function Prﬂpgg[:
14.3.5 Contribution of Theophrastus (37113'7 BC) ' s
Theophrastus is known as the father of botany. He identified over -
300 species of plants. His most remarkable contribution is the ,
discovery of sex in plants. He distinguished between sexual and
vegetative reproduction, dicot and monocot plants, and
angiosperms and gymnosperms. He also gave technical "
descriptions of grafting and cutting. (s
His work includes, histeria de plantis (Enquiry into Plants), and
De Causis Plantarum (Of Plants, an Explanation)

e =

B '__%

Fig.14.20 Theophrastes

Actiites S

1. Identify different parts of a flower.

2. Identify and draw the components of the seeds of pea or gram.

3. List some of the ripened ovaries and ovules, which are eaten in daily life.

4. Perform an experiment to investigate the necessary conditions for seed germination.

(W) Asexual Reproduction in Animals

Most animals reproduce sexually, However, only a few groups of animals reproduce
asexually. The following are some of the mecharisms of asexual reproduction in different

animals.

a. Fragmentation: In this method, the body of the organism breaks into many pari
(fragments). Each part develops into a new organism. It occurs in many small animals like
planaria.

SR

A\l
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Parent Breaks Into Many daughter
Planaria many parts Planaria

Fig.14.21 Fragmentation in a Planaria
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b, Budding: You are familior with budding in yeast. Budding olso occurs in some animals e.g.
Hydra (a freshwater animal). During this process, o small bud is formed on the side of the body
of Hydra. This bud enlarges and breaks from the parent body and develops into a new Hydra.

s,

Fig.14.22 Budding in Hydro

c. Parthenogenesis:

Parthenogenesis is a special type of asexual reproduction in some animals. Parthenogenesis
is defined as the development of the unfertilized egq cell into @ new organism. In
parthenogenesis, female ani mals make gametes (eqg cells) but there is no fertilization (fusion
of gometes). The unfertilized egg develops into a new animal. For example; in honeybees the
fertilized eggs develop into females, but unfertilized eggs develop into males.

TS Sexual Reproduction in Animals

Sexual reproduction is the method of producing new generations in most nrl‘lnjuls. The
male and female animals make gametes in their gonads. This process i cuIIFd
gametogenesis. The male gometes join with the female gomete to form zygote, which
develops into a new individual.

14.5.1 Formation of Gametes - Gametogenesis ‘
In animals, sex cells or gametes are produced in special organs called g!oncds{t'es:es in rn.uies
and ovaries in females). The formation of gametes irvolves rnl;'I{!SIs. Meiosis resx;'llts ulhu
reduction of the number of chromosomes in gometes to haploid (n) as compared 1o ; ;
diploid (2n) number in other body cells. The formation of male :_:,u‘rneteh:;-j or sperms is calle
spermatogenesis while the formation of female gamete or VUM S called oogenesis.
Spermatogenesis

In the testes, there are many diploid gometes
Each primary spermatocyte divides by meiosis an

mother cells called primary spermatocytes.
d makes four haploid (n) cells called

Buology X ‘ 87
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Oogenesis

In the follicle of the ovary, there are diploid gametes mother cells called primary 00cytes
These divide by meiosis. As a result of the first meiotic division, two haploid cells 4,
produced. The larger cell is called the secondary oocytes while the smaller cellis callgg the
first polar body. In meiosis Il, the secondary oocyte produces two haploid cells j . o
second polar body and an eqg. '

VA

SR
w Spermatogonium a5t
. Gi

rowth

N
Meiosis |
Secondary Secondary o
spermatocyte oocyte .
' N T
Meiosis |l 7 Y VAl

s f =y %,
\ ) Spermatids  Ootid | "/ - \=7
J-/" = Sicond . polar badies
4 Differentiation

A\ |
J‘ polar body
A ’\ ":-:\ ' J’ !
@ l\l\ - \\ I\:‘:E L Sperms Owum .

Fig.14.23 Gametogenesis in gnimals
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14,5.2 Fusion of Gametes — Fertilization '

Fgrl:i"z"ti"" is @ process in which the male gnd female gametes fuse to form o zygote. The
zygote 15 the first cell of the new offspring, which divides through mitosis and develops into
on embryo. The embryo through further developmental chonges becomes o new individuol.
Fertilization is @n essentiol step of sexual reproduction. It restores the diploid number of
chromasomes in the zygote. In animals, fertilization moy oceur outside the bodies of the

pile {externalfer‘tiﬁzatinn) orlnside the body of femole (internal fertilizetion).
External Fertilization

Externol fertilization occurs mostly in aquatic environments. Both the male and female
animals release ,_.heif. gametes into their surroundings (usuolly water), Fusion of gemetes
rakes place outside the bod.g in water, and the young ones also develop outside the mother's
body. For external fertilization, both onimals release gametes in gract numbers because there
gre more chances of the loss of gametes. Fish and amphibians are exgmples &f animals that

: reproduce in this way.

Developing emoryos

——— =

Mew individual

L

. L3
OvaRerg &

I’ e
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Fig.14.24 External Fertilization in Fish

Internal Fertilization

Internal fertilization occurs in many land animals. For
internal fertilization, the egg (ovum) of the female animal is
not released Gut of the body. It stays in the reproductive duct
f!'f the female. The sperm of the male fertilizes the egg. After
internal fertilization; there are two ways or the development
of the fertilized eqg.

Some animals {e.g. reptiles aﬁd birds) lay the je:rilized 2ggs. In such animals the eqqgs are
covered by a hard shell for the protection of the embryo. Further development of embryo
takes place inside the egg shell, outside the body of the female.

In most mammals, the
mother supplies everything
thot the embryo needs.
Most mammalian mothers
also continue to care for
their young ones for
several years after birth.
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In some animals (e.g. majority of the mammals), the fertilized egg remains ip, the Feprog

duct of the female. The development of the embryo takes place there. |p, this cqs, Uetiy,

protection is provided to the developing embryo. . ey - |

14.5.3 Reproductive System of a Rabbit
Rabbits belong to the group Mammalia of vertebrates. The reproductive System
consists of gonads and the associated ducts and glands. Gonads are organs Whi.;r "

h
gametes, Gonads also secrete sex hormones. From gonads, the gametes Bhkin i:\uice
the

associated ducts.

Male Reproductive System

In male rabbits there is a pair of gonads, called testes. The gonads are located i, Adask
structure, the scrotum, which lies outside the body. Each testis (singular) is fhade ujm.-hh
tubes called seminiferous tubules. The formation of sperms takes place in the sEmEni;mIEd
tubules. eroys
The assaciated ducts in the male reproductive system consist of two epididymis gng i
sperm ducts (vas deferens). Both sperm ducts join with the urethra, which transports th,
sperms outside.

Some glands are linked with the associated ducts. These glands add secretions to the sperms.
The secretion of seminal vesicles has nutrients for the sperms; the secretion of the
prostate gland neutralizes the acidity; and the secretion of the Cowper's gland lubricates

the ducts. : \ ;

bladder

Epididymis

Scrotal sac

Penis

Fig.14.25 The Male Reproductive System of a Rabbit
Female Reproductive S ystem ;
In female rabbits there is a pair of gonads, called ovaries, present in the abdo
ventral to the kidneys. In an ovary, the egq is formed inside a special structure ¢d

”E‘d thefﬂlliﬂle'
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minal cavity leSI

The gssociated ducts in the Jemule reproductive " Qvary
system COMSIStS of two uwd‘ucts (or fallopian 9 B
wubes) and a uterus. Each oviduct opens into o . Homsof

art of the uterus (horn of uterus). Each horn of Mlers

yterus Opens in @ narrow portion called the
anibE (plural: cervices). Both cervices opén into

le canal, called the birth canal or vagina. '

Cervices -r‘—"i__
AL

Bi 2
Draw and label the different organs of o irth canal
rabbit’s reproductive system on a chart (both (N
male andfemale rabbits). Fig.14.26 The Female Repraductive

. System of o Rabbit
¥ Need of Population Planning

Pakistan has one of the world's highest population growth rates. According to the
population census conducted in 2017, Pakistan's population is nearly 208 million. The
population of Khyber Pakhtunkhwa is about 30,523,371. Pakistan’s average annual
growth rate is 2.4% while the average annual growth rate in Khyber Pokhtunkhwa is
289%. At the current growth rate of about 2.4% onnually, Pakistan's population will
exceed 280 million by 2020!

Rapid population growth puts great pressure on
agricultural land and hinders prospects from
economic and social development. One of the
manifestations of poverty is the growth of
population beyond available resources, although
the pattern of distribution of wealth and income
is also a key determinant of poverty. In
underdeveloped or developing countries, a
growing population requires that job opportunities and some
made available. Producing too many children often places poor households under stress due
to shortage of resources. Children grow up malnourished and often without access to
¢ffective education and healtheare.
Pakistan has been addressing the overpopulation issue in its plans since 1960. By the early
19905, lowering the population growth rate had become permanent features of Pakistan’s
ﬁve-gen; plans. The federal and provincial governments have been taking steps to educate
the people about the hazards of overpopulation. !

asing

61% of children in Pakistan suffer
from iron deficiency anaemia, 54%
from Vitamin A deficiency, 40% from
Vitamin D deficiency and 39% from
zinc deficiency.(Source: Save the
Children)

stable source of income is
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We need to accept the fact that population planning has become a compelling negq
simply cannot be ignored any longer. It includes an effective family planning Pro

changing social attitudes and impraving the stotus of women. It is essential to rqjse the l.m,"‘-
standards and avoid increasing the serious problem of rapid population growth. Wing

Sexually Transmitted Diseases

Sexually Transmitted Diseases (STDs), also called Sexually Transmitted Infection (STis)

infections acquired through sexual activity with infected people. This group of disgl:'rt
" includes many bacterial and viral infections. Acquired Immune Deficiency Syndrome {NDST-S

one of the most severe and fatal sexually transmitted disease. 2

AIDS
AIDS is o viral infection, caused by Human | Practicing Islamic Teaching is the anf
Immuno-deficiency Virus (HIV). When a person is.| best remedy in controllin A J
Y ! g AlDS,

infected with HIV, the virus attack white the blood :
cells and destroy them. White blood cells are specialised cells of our bodies which ki
pathogens (disease causing germs) that enter the blood. When HIVs destroy white blogg
cells, the main defence system of our body is weakened. '
HIV can pass from an infected person to a healthy person through body fluids as a result of
engaging in sexual activity. HIV can also be transmitted through the use of infected needles
or transfusion of infected blood. There is no cure for HIV or AIDS. The medications usually
include antiretroviral drugs that are taken to hinder the growth of HIV.

According to the latest National HIV estimates, there are opproximately 97,400 cases of
HIV/AIDS in Pakistan. However, according to UNAID's 2015 report, in Pakistan AIDS is more
common in people who inject drugs.

The National AIDS Control Programme and its provincial units. are currenllh:l

implementing a comprehensive programme throughout the country to halt the HIV epidemic.

They educate common people as well as parliamentarians, media personnel, educationists,
and religious leaders etc. They also orgonise events like in the World AIDS da

* awareness about the issue.

Role of Non-Governmental Flrgunizntinns (NGOs) . .
Many NGOs serve to coordinate HIV/AIDS prevention and control activities
provinces of Pakistan. Although NGOs are active in educating peop
HIV/AIDS patients, it is believed that they are reaching less than 5 percent of the v

population.
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+» Reproduction is a process by which living organisms produce offspri ; ;
. and this in turn ensures the continuity of their kind, ffsprings of their own kind

+> ﬂSEx"_—'G' "El_’md“‘:‘i"“ is @ type of reproduction in which the offspring are produced by
only involving a single parent,
> Binary fission is o type of asexual repraduction in which the body of the parent organism
divides into two daughter organisms.
+» During budding, an outgrowth orises from the body of the parent. This outgrowth is
called a bud. -
#> Vegetative reproduction is a type of asexual reproduction in which a plant makes new
plants from its vegetative parts, such os specialised stems, leaves and roots.
+» Cloning is a technique of asexual reproduction in which o population of genetically
identical individuals is produced from a single parent, using the vegetative cell or tissue.
+> Tronsfer of pollen grains from the onther of the stamen to the stigma of the carpal is
called pollination.
+> A seed(mature ovule)is a miniature plant with o protective cover in a suspended stote of
development. _
+> In epigeal germination, the hypocoty! curves and then straighiens, due to which the
cotyledons are pulled up into the air.
#> In hypogeal germination, the cotyledon remains underground.
#> In sexual reproduction, fertilization is a process in which male and female gametes fuse to
form azygote.
*> The production of gametes in gonads is called gametogenesis.
#> Inmale rabbits, there is a pair of testes made of seminiferous tubules.
*> In female rabbits, there is pair of ovaries where the egg is formed inside the follicle.
A sexually: transmitted disease (STD), olso known as @ sexually tronsmitted infection
(ST, is an iliness that has a significant probability of transmission between humans by
means of human sexual acts.
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. Select the correct answer.

One of the following is not true for asexual reproduction:
0. Rapid propagation  b. Genetic variations

c. Mitosis d. Large number of organisms
A Hydra reproduces asexually by:
a. Spore formation b. Multiple fission ¢. Budding
One of the following methods is artificial vegetative propagation of plants:

a. Grafting b. Spore formation c. Budding d. Binary fission

In parthenogenesis, a new animal develops from:
b. Fertilized egg  c. Unfertilized egg -d. Common body el

d. Binary fission

a. Sperm

In a flower, the embryo sac is formed inside the: .
a. Anther b. Filament c. Ovule d. Style

The union of male and female gametes is known as:

a. Fertilization 'b. Qogenesis c. Spermategenesis d. Gametogenesis

All multicellular animals develop from a single cell, called:

a. Egg b. Sperm c. Zygote

Which of the following restores diploid number of chromosomes?
a. Ovulation b. Oogenesis c. Fertilization

In which of the following animals does external fertilization occur?
a. Fish and amphibians b. Reptiles ¢. Birds d. Mammals
Internal fertilization occurs in:

a. Fish b. Amphibians
Write short answers to the following questions.

How can vegetative methods of reproduction, be used to achieve better yield?
Differentiate between internal and external fertilization. Which type of fertilization will
ensure better chances of fusion of gametes? Satr

What is population planning? Why is it important?

How does self-pollination bring more variations in plants?

How can the spread of HIV be controlled? What is the role of the community an

in the control of AIDS? )
ents of each

d. Blood cell

d. Spermatogenesis

c. Aquatic animals d. Mammals

d NGOs

Name the four whorls pfesent in a flower and also describe the compon
whorl. .
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How are wind-pollinated flowers different from insect-pollinated flowers?

g Why do seeds need water and oxygen for germination?
g. Label the following diagram of o flower,

C. Write detailed answers to the following questions:

1. Describe the alternation of generation in a flowering plant.

2. Explain the different plant structures modified for vegetative propagation
3. Explain gametogenesis.

4. How are seeds produced? What is the structure of o seed?

5. Write o comprehensive note on seed germination and its types.
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. Analyse and interpret the following.
Write the mode of reproduction of an onion, corn, ginger and potato.
Make a list of ripened seeds and fruits that are eaten in our society.
Germinate a few gram seeds and examine the different requirements of water,
temperature and oxygen by putting them in various conditions.

1. Identify different stages of budding in prepared slides of yeast and draw diagrams.

2. Examine the specimens of onion, corn, ginger and potato and write the made of their
reproduction. Describe how these-are cultivated to get new plants.

3. Identify different parts of a flower.

4. |dentify and draw the component of the seeds of pea or gram.

5. Perform an experiment to investigate the necessary conditions for seed germination.

6. Draw different stages of binary fission in amoeba after observing through slides or
charts.

D
1.
2
3

Science/Technologyland Sciety §

1. Grow plants at home using asexual reproduction methods.
2. Describe commercially important applications of asexual reproductionin plants.
3. Justify cloning as a form-of asexual reproduction.

4. State the advantages and disadvantages of having large families. _
5. Debate the soEialgimplicutians of AIDS and other sexually transmitted diseases.
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Define genetics:
Explain how genes control inheritance of characters.
Describe the composition of chromatin material.
Define a gene {a localized region of DNA that cades for o protein).
State clearly the difference between a gene and an allele,
Explain that a gene is a unit of inheritance and that it can be copied and passed rl.mltn
the next generation. '
- Describe the central dogma stating the role of a gene in protein synthesis.
Describe complete dominance using the terms dominant, recessive, phenotype,
genotype, homozygous, heterozygous, P1, F1, F2 generations and proving it
1 diagrammatically through a monchybrid genetic cross. ;
: Demonstrate that the 3:1 monohybrid F-2 phenotypic ratio is an evidence of
. segregation of alleles.
e State Mendel's law of Segregation. - -
Demonstrate that 9:3:3:1 ditiybrid F-2 phenotypic ratio is an evidence of independent
- @ssortment. :
#> State Mendel's law of Independent Assortment.
#2 :Selecting the example of ABO blood group system, explain co-dominonce.
‘Explain incomplete dominance in Japanese 40’ Clock plant.
#» “Describe the sources of variation. S B
#> Relate meiosis with variation. : Sy
Describe variation and explain the difference between continuous and discontinuous
“variation by giving éxamples like, height, weight, IQ, gender ond blood groups in the'
_population, CE . T |

- bybest fitting the environment. -
_ASSess selection as a possible means of Evolution. : T NG el
'PWEJOP an understanding of artificial selection as @ means of improvement of yield in_ 4
.economically important plants, like wheat, rice etc. oA e

ROT EOR SALE




Introduction

You might have seen that the children of the same parents resemble each other in man,
characters. At the same time these children have some of their unique churﬂ-:ter'isﬁi
(variations) which they do not share with their brothers and sisters, These similarities ang
differences have led people to wonder how traits (characters) are transferred from one
generation to the next. How do the young ones inherit these charocteristics from their
parents and yet what determines that the young ones are not identical to their parents?
The science of genetics enables the study of various phenomena involved in deciding the
pattern of inheritance. *

L) Introduction to Genetics

Physical and mental characteristics are passed on from one generation to the other. This is
observable often in eye colour, complexion of the skin, height, hair colour, etc. in humon
beings. Although, offsprings and parents in a particular generation may look different,
there is a basic similarity that runs from generation to generation. Each generation
transfers characters to the next generation. The process by which characters are
transferred from parents to offsprings, is called inheritance or heredity. The branch of
biology, which deals with the study of inheritance, variations and factors controlling them,
is called genetics. .
Every cell in the body contains instructions for making characters. These instructions are
present in the malecules of DNA in the form of chemical codes called genes. The cells use
instructions present in their DNA to produce particular proteins. The proteins made by a

cell make its characters.

M) Chromosomes and Genes

Chromosomes are thread-like structures present in
cells. They were discovered by Waldeyer in 1876. these strucures as they red dily
In prokaryotic cells, chromosomes are not n.anclosed absorb dyes and become codoured
in a nuclear membrane. In eukaryotic cells, (Chroma = colour and soma:= body).
chromosomes are found within the nucleus. =
When a cell is not dividing, its chromatin is in the form of fine threads scatter:fuiz;a
nucleus. During cell division, the chromatin coils and makes compact stn-; of i
chromosomes. A chromosome consists of two identical halves. Each half il
chromosome is called a chromatid. The two chromatids of a chromosome are att;'-; e
a point called the centromere. The centromere holds the two chromatids toget

they separate during cell division.

Chromosome is the name given to
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15.2.1 Chromatin Material S

Chromosomes are composed of chromatin material, In prokoryotes, the chromati ial i

made of DNA only. In eukaryotes, the chromatin materigl is Cﬂmp{;sed of DN: a';?:‘:zzﬂ is
roteins. Long molecule of DNA is wrapped around the bundle of histanes. The t: :ne

made of histones and the DNA wrapped around them, is called o nuc’leosom"e Nuc:eo‘;g;;

are arranged in the form of beads on a string. This string of beads coils and forms the
structure of chromosomes,

EeEEEEE—— T

Chremezome

Chromatin fiber

“Beads en o string”
DNA wound an
nuclestomes

Muclepsomes

g

Double hefix

Fig.15.1 Location and Packing of Hereditary Matericl (DNAJ in the cell

15.2.2 Gene and Allele
A gene is the fundamental physical and functional unit of heredity. A gene determines a trait
or character, such as the genes for eye colour, earlobe shape, and hair texture. Genes are
segments of DNA, consisting of a specific sequence and number of the nucleotides, that hasa
cade for protein synthesis.
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Gfr::es ore located on chromosomes. Like chromosomes, genes are also in pairs. Before
dividing, a cell duplicates its chromosomes. Its genes are also copied. Thus, each daughter cel|
has an equal distribution of genes. The transfer of genes to the next generation takes place
through gametes. The location of the gene on chromosome is called its locus. Each
chromasome in a pair may carry alternative forms of the same gene. These alternate
(different) forms of a gene are called its alleles. For example, the gene cantrolling heightin g
pea plant exist in two forms. One allele results in the tallness while the other causes,
dwarfness. '

The combination of the alleles of a gene pair is called genotype. When a gene pair has the
same genes, the genotype is called homozygous. The genotype, in which the gene pair has
different alleles, is called heterozygous. In the following figures, the homologous
chromosomes has three gene pairs i.e. genes for eye colour, hair shape and ear shape.

. Both allelic pair of the eye colour ore similar. It means that the genotype for eye
colour is homozygous. Both allelic pair for hair shape are also similar. This means thot the
genotype for hair shape is homozygous. ) _ _

. The alleles for the ear shape have instructions for different characteristics. One allele
has instructions for making a free earlobe while the other allele has instructions for making
an attached earlobe. This means that the genotype for ear shape is heterozygous.

Hair Ear
Eye colour shope  shope Hair Ear
Eye colour

'. shape  shepe

N o

GEI:THGCIIMITIDSUTHE = ~]‘ _/"' ﬁ“'ﬁ
| N

Hair Ear
shape | shope

Genes are in pairs on a homologous chromosome

Brown Stroight  Free Lobe A’r/

™

%lﬁi #[ﬁ\

Eye colour

o Alleles of the eye colour gene 01
similar (homozygous).

o Alleles of the hair shape gene 0.
similar (homozygous).

o Alleles of the ear shape gene are
different (homozygous).

)N

Brown Straight Attached Lobe

Fig.15.2 Genes and Alleles
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15.2.3 Dominant and Recessive Alleles

In the heterozygous genotype one allele may mask the working of the ather allele, Such on
allele is colled the dominant allele. The allele which is masked (not expressed) is called a
recessive allele. The observable outcome of a genotype, in the form of a characteristic, is

called phenotype. Letters dre 18 to represent alleles. Capital letters refer to dominant
alleles, and lowercase letters refer to recessive alleles,

15.2.4 Role of a Gene in Protein Synthesis

How does the gene code for a protein work?

Protein synthesis takes place in two major steps:

Transcription: In the first step of protein synthesis, the two strands of DNA unzip and
separate from each other. One strand of DNA acts as o template for making a single strand of
Ribonucleic -_:n;id (RNAJ called the messenger RMA (mRNA). This process is called transcription.
In this way, the instructions present in the strand of DNA is copied on the mRNA,
Translation: The mRNA leaves the cell nucleus and travels to the ribesome. The ribosome
attaches with mRNA. Another type of RNA called the transfer RNA (tRNA) carries specific
amino acids to the ribosome. The amino acids are linked together in o specific sequence,

eventually forming a protein.
4 DMA, synthesis
' ) (replication)

Ui

DNA synthesis
(transcription)
3 R Adenine (A
: Thymine (T)
RNA i \ Cytozine (C)
‘ [
Uracil (1
¢ Amina acid
Protein synthesis r—
(translation) .

rRoEN. @-@ @ @ @ v

Fig.15.3 The Central Dogma
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of inheritance.

These principles are now the cornerstone of modern genetics, |
and Gregor Mendel is generally regarded as the “Father of |

Genetics”.

15.3.1 Mendel’s Laws of Inheritance
Mendel's most famous experiments were
performed on the garden pea plant. It was o
good choice, because they are easy to grow
and are fairly resistant to pests. Peas also
have a reasonably short generation time.
They complete their life cycle (from seed to
next-generation seed) in three manths. Thus,
results from breeding experiments could be
obtained rapidly. Most importantly, the pea
plunti were pure breeding strains. For
example, Mendel had a pure breeding strain
of violet-flowered pea that produced violet-
flowered offspring exclusively when allowed
to self-pollinate.
Every pea plant contains both male and
female reproductive parts and normally
reproduces through self-pollination. Pea
plants hove seven easily distinguishable
characteristics, such as round versus wrinkled
seeds and purple versus white flowers. It
helped Mendel to easily observe and calculate
the results of his crosses among plants.

102 I Biology X
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Gregor Mendel, an Austrian monk, who lived and worked in |
a small monastery, discovered the _fundnmenml mechanism [
of inheritance. In the years 1856-18064, Mendel performed

his famous experiments on the garden pea plant. .
Mendel was certainly not the first to conduct genetic

experiments, but he was fortunate to have selected o IEAN
relatively simple genetic system for his studies. He examined
the inheritance relatively well-defined traits and obtained
clear-cut results that led to the discovery of several principles X

i z .l ‘J?Jll:
Fig.15.4 Gregor Mendel
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Fig.15.6 Seven choracters in the Garden pea studied by Mendel

Focusing on enly one trait at o time, Mendel cross-pollinated plants with 2ach of the seven
contrasting traits and examined their. offsprings. He called the original true-breeding parents
the P (for parental) generation and called their first set of offsprings the F,(for “first filial,"
from the Latin word filius, meaning son). The F, offspring that result jrom two parents with
different characteristics are also called hybrids,

Mendel crossed a true-breeding tall plant with a true-breeding short plant. All of the offspring
in the F, generation were tall. The same thing hoppened with the other pairs of traits he
studied. All offspring of F, generation always showed just ane of the two traits. Mendel called
the trait as the dominant trait because it dominated the phenotype, or physical
appearance, in the F, generation. He called the other trait as recessive, because it was
masked by the dominant trait in the F, generation.

Law of Segregation

Mendel-discovered that crossing a tall pea with a short pea would produce an F, generation
of only tall pea plants. But, he wondered, were these offspring tall pea plants really identical
to their tall parents, or might they still contain some element of their short parents? To
answer this question, Mendel let all seven types of hybrid F, generation plant 1o self-
pollinate, producing the F, generation.
traits, which had disappeared in the
the F, plants exhibited the recessive
dominant jorm of the trait, like their
sistent in all of the F,

In each F, generation some of the recessive forms of the
F, generation reappeared! Approximately one fourth of
;hura—::teristic, and three fourths continued to exhibit the

1 parents. This 3:1 ratio of dominant to recessive remained con

offsprings. :
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Fig.15.7 Mendel's first experiment (monohiybrid cross)

ired
ivi i i ion is in the form of paire
Mendel concluded that within an individual, hereditary information | Haga

: aired ge
genes (alleles). During the formation of re?mdl{al-v:nicjltn?:jm:;:Twz 92“‘3 T
hat each gamete contains o (alleles) o¢
sepamted ok -FORBIAY ¢ i hich states that; “the pulred genes :
law of segregation, Whic Ml : ilele, butno
ME"'::::: ;::E:S;:;Le fo:'fnatin?md each gamete receives one or the other a
sepa : ;

both”.
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Fig,15.8 Segreqotion of alleles

In the pea plant, the allele for tallness is dominant. In the F, generation, each plant has one
ollele for tallness (T) and one allele for shortness (t). Each F, plant received T ollele from one
parent and t allele from the other parent. It means, F, plants had Tt pair and so were tall. In
the F, generation, produced by self-pollination of the F,, 25% of the offspring received both
alleles of shortness i.e. tt, So they were short. 50% of F, plants received one allele of tallness
(T and one of shortness (t). So they had alleles Tt and were tall. 25% of F, plants received
both alleles of tallnessi.e. TT, so they were also tall,

Law of Independent Assortment

In his next experiments, Mendel did dihybrid crosses. In o dihybrid cross, the inheritance of
two characteristics is studied at a time. In such experiments, he noticed that the height of the
plant and the shape of the seeds and the colour of the pods had no impact on one another. In
other words, being tall did not automatically mean the plants had to have green pods, nor
fﬁd green pods have to be filled only with wrinkled seeds. Different traits seemed to be
inherited independently. Mendel crossed true-breeding plants having round yellow seeds
{ge"c‘t':iPe of RRYY) with plants having wrinkled, green seeds (rryy).
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The seeds of the F, offsprings showed only the dominant chardcteristics in seeds, which g,
seeds of a round and yellow phenotype. When F, hybrids were self-fertilized, however, fq,,
different types of seeds were found among the F, generation, The ratio of these types was,
9/16 round and yellow, 3/16 round ond green, 3/16 wrinkled and yellow, and 1116 wrink|oq
and green. The F, generation appeared in the ratio of 9.3:3:1

The F, plants (RrYy), produced four types of gametes i.e. RY, Ry, rY, nn_d ry. When thes,
plants were allowed to self-pollinate, there were 16 combinations of alleles in F, generation, |,
means that alleles R and r segregated independently of the alleles Y and y.

Mendel's discovery is referred to as the law of independent assortment. It states thy
“glieles separate independently of one another during the formation of gametes.”

w 1
Q:ttc, Cross-polligation
By T
Short plant
Plant with Plant with
i Round, Yellow Wrinkled, Green
bt seeds RRYY seeds rryy
.
generation
F, RrYy
geneﬂllmn All plants with Round Yellow seeds
” l BT
Se Plant of F, /ation rak
pn!liuc'l{l'on Rrify ('chn"“'?"'a'\;cl \ont : =
i R4 P y |k Y
genwaien ® ® - -
. RRYY | RRYy | RrYY RrY:
Round | Round Round Round
@ Yellow | Yellow | Yellow | Yellow
—RRYv] RRyy.| Rrvy | Reyy | F;generation
Round | Round | Round | Round |\ 9116: mﬁd»,!le"w
Yellow Green Yﬂ!lov.v Green 3(16: roun |:|, green
REY 2RVY ';;I"; w'.'r::u .W:iﬁls;u 3/16: wrinkled, yellow
N rin
@ 5.;?:5 vallow | Yellow | Yellow 1.'1_6: wrinkled, green
RrYy Rryy Yy ryy
@ Round Round | Wrinkled | Wrinkled
Yellow Green Yeliow Grean

Fig.15.9 [ndependent assortment of alleles

15.3.2 Dominarice Relations
One of Mendel's greatest contributions to the study of heredit
Mendel observed that a heterozygous offsprings (.. To
as the homozygous offsprings (TT). So he concluded th

Y was the concept of dominance.
can show the some phenotype (tall)

ot some olleles dominated over
] : : the
gthers. However, the relationship of alleles is not gs simple o3 the dominant and recessiv

e

patterns described by Mendel. Dominance relations are of three types
1. Complete dominance

2. Incomplete dominance 3. Co-dominance

1. Complete Dominance: In complete dominance, one allels is rompletely domina

the other allele e. g. allele for tallness “T" is completely dominant over the nltgle for |dwm. -
w" Sp, in the heterozygous condition “Tt", T hides the effect of tond the plonto Em:trt]::':ESS
2. Incomplete Dominance: In many cases an allele does not completely mas:i}he uctiur;
the second allele. Rather, they interact in such a way that the heterozygous individual shm:j
a blending/mixing of both phenotypes. i
In the Japanese 4 O'clock plant, the inheritance of flower colour is an example of incomplete
dominance. Two alleles control the characteristic of flower colour i.e. red (R) and white ()

-When the red-flowering plant (RR) self-pollinates, it produces only red-flowering offspring.

Similarly, when a white-flowering plant (rr) self-pollinates, it produces only white-flowering
offspring. However, when a red flower is crossed with o white flower, all of the F, offspring
have pink flowers. We know that all these F; offsprings are heterozygous (Rr). Here, alleles R
and r show incomplete domindnce. That is why, the phenctypeis intermediate.

- When two pink flowers (Rr) are crosséd, the genotype ratio

of Fyplantsis 1 RR: 2 Rr: 1 rr. It results in 1 red : 2 pink : 1 Scientific investigation s

NAREfmaml ey, pursuit to find the answer to
e . o o question using scientific
e — @ ¥ - meihni In :umg. sciemi{ic
\ " method is o systematic
"' process that involves using
Red (RR) . : ¢ measurable observations to
p Red (RR) | Pink (R) formulate, test or modify a
> ok hypothesis. In genetics, the ,
Pink (Rr) * i information is in the form of
o g - " 1 ] A7 large mathematical data.
Joid ._m'F. ! : Therefore, knowledge of
ks SEneretion Pink Re)._ | White (r1) mothematics is required for
F, generation data analysis to interpret

the data obtained from

F .
i9.15.10 Incamplete dominance in Jopanese 4 O' Clock plant certain experiments
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[
Fres o
In incomplete dominance th

3. Co-dominance: It is not an intermediate
expression of alleles like incomplete dominance. In
co-dominance, different alleles of a gene aré
completely expressed in a heterozygous condition.
The trait of ABO blood group system shows the
example of co-dominance between two alleles.
There are three alleles for this traiti.e.I", I*andi.
The allele I makes antigen A on RBCs while allele
I* makes antigen B. Allele i does not produce any
antigen on RBCs.

Both the I* and the I* alleles are dominant to the i allele. Thus individuals with 1'* gpg 1
genotypes have A blood group- Similarly, the individuals with I*" and I genotypes have -
B blood group. Individuals with'ii genotype have O blood group. In individuals with ¢
genotypes, I* and I° alleles are expressed in the phenotype, 50 the person has AB blood group

phenotype of a h"t‘"“-‘*':lgnu:

offspring is intermediate betwe,
the phenotypes of both parents On
the other hand, in cumdnminuncg' :hn
phenotype of heterozygous Dﬂsl;rine
represents the phenotypes of bu‘i
L parents.

—_

-

It means that alleles I" and I° show co-dominance .
Relationship between Antigen P
Genotype i i produce d henotype
“*orti | Allele I*is dominant over i A Blood Group A
Fiforl'i | Allele”is dominant over i B” . |Blood Group B
ii Allele i is recessive No Antigen Blood Group O
Allele I'and I" are roup AB

" . |co-dominant Aand B Blood Group

Fig.5.11 ABO blood group - an example of Co-dominance

I.¥A Variation and Evolution
y among

Individuals show great differences of form, size, colour, habit ond physiclog 45
themselves. These differences are termed as variations. Variation can be define ';
differences in traits between individuals of the same species. Variations ofe netesm”:{djm
natural éelection. Natural selection favours individuals with traits that are best adapted’
their environment and enable them to change when the environment changes-

15.4.1 Sources of Variations
Variations are produced due to genetic “differences among in
environmental conditions also cause variations. The jﬁllcwing are the main

variations.

e
dividuals. Someti™
sources

108 Biology X~

" ¢chromosomes are produced in the daughter cells

a. Genetic recombination of chromosomes 17 e
We know that gametes are produced by meiosis, HlEnce il echnd|ogy f'-":~:'=_'.;.g.fj-,-—']
During meiosis, the homologous chromosomes ' beauty of nature is because-;_f |
separate and .move independently to different the diversity among living organisms
nuclei. In this way, new combinations o The basis of hiodiversitg lies in ':he‘
: genetic variations thot oceur among |
(gametes). organisms. Recombination of |
b. Crossing over chromosomes and crossing over of |
During prophase of meiosis, crossing-over occurs, | 9575 during meiosis are responsible
In this process, the chromatids of homologous for these variations. '
mes exch ; T
chromoso anges genes. It results in chromosomes with
genes in different gametes.

different combinations of

Recombinant
chramosames

Homologous

chromosomes chromosomes

Crossover

Non-recombinant

Recambinant chromosomes

chromosomes

Fig.5.12 Crossing aver - a source of veriations

E. R:ndnm Fertilization

och gam i i

chmmgsor::: h:‘ a unique genetic composition, because of the recombination of
and genes in meiosis. When gametes combine randomly during fertilization,

the organi )
d. HE::T:::: produced are different from all others of the species.

Mutati

mutu:[:: I'Is‘thﬁITEd as any change in the nucleotide sequence of DNA. Alleles arise by

lelg ljth e original allele is termed as the wild type, and the new allele as the mutant
* Jthere were no mutations, there would be no variation.

Biology X | 109




e. Environmental conditions

Although the environment has no role
are produced, the individuals with vari
and have more chances of survival. :
generation, results in the production of new specie

15.4.2 Continuous and Discontinuous Variations
vided into two types i.e. continuous variations and disc““ﬂﬁuum

in the initial production of variations, once ik
ations are best suited to that particulqy en%nnn i
Accumulation of such variations, generation |

s ultimately. . tfter

Variations are generally di
variations:

i. Continuous Variations . .
These variations deal with a wide range of phenotype ranging from one extreme to the ther |
It means that a lot of intermediate characters can b?: oi.Jserved between the two extremes of
character. The characters that show continuous variations are controlled by many genes Fy |
example, skin colour in humans is controlled by s.weral genes. More dark genes i
individual will result in darker skin colour. The same is the effect of certain other-chargciey,

like height, weight, 1Q (intelligence quotient) etc.

Human heiéht (o continuous variation) Ear shape (a discontinuous variation)
Fig.15.13 Continuous and Discontinuous variations

ii. Discontinuous Variations , horades
These variations show only a few clear-cut phenotypes. A few genes control th.e ¢ 2
that show discontinuous variations. Human blood group is an example of d”mE and0
variation. There are only 4 types of blood groups which are blood grDHR *"f‘- B_' conﬂ'“”"’i |
There are no other possibilities and there are no values in between. S0 this is dlsexam fe
variation. Similarly, the gene controlling ear lobes in humans, is also an
discontinuous variation.

—
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1. Record the heights of class fellows to predict which kind of
2. Present the data of class fellows' heights in graphical form
Place these two boxes side by side -

veriation it is?

-

15.4.3 Organic Evolution e ——
Evolution sim ply means gradual thunge. Organic E’g{},ﬁ;..‘ig“:.r:i":}aﬂ@’ﬁgg‘“‘:;]_

evolution is defined as the development .;,f.H.UmﬂhS show wide phenotypic
advanced types of organisms from pre-existing : fj“""ff‘u across the globe. This diversity
tgpes gfurgunisms over time, Var'mus plﬂﬂls and | 15 i?ECause Oj their ﬂdnplﬂtinng to
animals, living today, have descended from | various environmental conditions. |
simpler and imperfect forms, by gradual Human enviranments ond selective |
modification. We call this historical process as pressures reloted to these environments
organic evolution, |vary greatly ocross geographical |

] H . |

Variations and Natural Selection Lead to :jegmn; 9 acoss popudations,. The |
Mooy | data ovailable jrom the genome of |

! . different populations shows the exact
The English naturalist, Cl'furles Darwin | |5 arions of the genes respansible for
(1809-1882) presented the evidence to support | t}a5e adaptations [
that the evolution of new organisms does oceur.
He developed a theory called theory of natural selection to explain evolution, According
to this theory, changes in population occur over time through notural selection. In other
words, natural selection is the mechanism of evolution,
Natural selection is the pracess through which individuals with better characters (variations)
produce more surviving offsprings than the individuals lacking these variations. As o result,
the population gradually includes more individuals with better variations. Natural selection
works in the jnllowing way.

T

i

1. Overproduction: Living organisms tend to produce excessive number of arganisms. The
resources in the environment are not sufficient for such large populations. Each generation
experiences substantial mortality. There are genetic variations emong individual of a
population.

k2. Competition: As resources in an environment are limited, organisms compete with one
another to get sufficient resources to live. During this competition, the individuals with better
varr_utions are able to survive, The individuals with poor adaptability are excluded from the
environment. This is called natural selection.

3. Reproduction: Better variations assist individuals in their struggle for survival. Such

Individuals pass on the favourable variations to their offspring.

L ———m————— ] LT R T
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Example of Natural Selection
An example of natural selection
Pesticides are poisons used to kill
used, a relatively small
effective.

For example, in the early 1950s, a pesticide was introduced to control flour beetles, Only q
small concentration of pesticide was enough to control them. The survivors of the ﬁl':st
pesticide treatments had variations that enabled them to resist the chemical attack. Their
offsprings inherited the variation for pesticide resistance. In each generation, the percentage
of pesticide-resistant individuals increased in population, Thus, the population underwent an

evolution that resulted in adaptation against the pesticide. Today, the flour beetles are not
killed even by very high concentrations of the same pesticide.

is the evolution of pesticide resistance in ins
pests (harmful insects). When a new type of pesticide is

ecl species,

amount may kill 99 % of pests. But later sprayings are less and fess

N
{

g % 35" ;
# . Lo,
2. - r
- 1o e W :
’-L;._‘b_ l' H‘S

= s

] A,
Chromosome with allele conferring /,’4%%

i_:\ e \‘._\_
iy

resistonce to pesticide . r’fi% l -
{ 5&& [y L] -
-v.-{,:. rrﬁ .'“E"c% J%"
Additional applications will be less -~ s ip 3 M'h'

effective, and the frequency of resistant Survigars

insects in the population will grow _ : . 5
L} aﬁ‘\ 7 "-(

Fig.15.14 Evolution in insects

15.4.4 Artificial Selection and Crop Improvement P = .
Long before Darwin and Wallace, farmers and breeders were usipg tl;le |de: oflse:::t;:m
cause major changes in the features of their plants and ammu?s. Theya Tw.e D:f ?am pla
and animals with desirable characteristics to reproduce, causing the evn)utn;:;t S bt
This process is called artiﬁciniselectlian ::;ecnuse fznplecf:;:e::;.f ;:;:rixiznsively i
reproduce. Essentially all present-day \ . 5
;::ra :feri‘: :'.?ild ﬂncestors by the repeated application of artificial Tie:ctu)l:. ::rj::;mi“
the majof cereals (rice, wheat, maize, sorghum and mi_llet} were all develop
) grasses by artificial selection between 7,000 and 12,000 years ago.

12 | siology X
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The varieties O_f animals which are
arﬂﬁdulfg bred are called breeds. Many
preeds of sheep, goat, cow, hen etc. have
peen produced by artificial selection to
increase the production of meat, milk,

In artificial selection, humans favour specific
traits while in natural selection the environment
selects or rejects varigtions.
Artificial selection produces a great deal of
changein o species in a short time.

) L e T .
Fig.15.15 Different breeds of hen
The varieties of plants which are &
bred are known as varieties or |
cultivars. Many plant varieties
(cultivars) have been produced
for better quantity ond quality
of food in plants like wheat, rice,
potato, and apple etc. L - Ly

Fig.15.16 Varieties {cultivers) of potato ond opple
Artificial selection has also been used to shape the oesthetic features of organisms that
surround us in everyday life. Many ornamental plants breeds of dogs, cats, rabbits, or horses
are the result of selection for features that particular breeders regarded os desirable.

Far Your Infarmation

The theory proposed by Darwin suggests that unicellular organisms euulved-Into
multicellular organisms. One of the recent thearies of evolution, the theory of intelligent
design, proposes that certain features of the universe and of living organisms are best
explained hy_ an inte"i.gent cause and not by an undirected process such as natural

- |selection. According to this theory, there is a creator of the universe. Therefore there should

be'a Creator of the universe and an Owner of the balance visibly everywhen? from our bnd‘g
to the farthest corners of the vast universe. Who is that Creator? That M_n-ughty. .Ilrec?tnr is
one. He is ALLAH. He brought into existence everything and Whose existence is without
any beginning or end. '
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Genetics is the branch of biological science dealing with heredity.
Heredity is responsible for transformation of characters of parents to offsprings.
Mendel is the father of genetics. He formulated laws..of inheritance by studying the
inheritance of characters in the garden pea. .
True-breeding individuals are genetically homozygous, with similar alleles in a gene pair,
A cross of two heterozygous individuals fora chqructEr gives rise to offspring in 31, if
there is complete dominance of one allele over the other.
A dihybrid cross of individuals for two gene pairs yields four different ‘classes of
phenotypes in 9:3:3:1 ratio.
Incompléte dominance of two alleles results in the production of intermediate expression
of choracter in the heterozygous individual. ;
More than one gene pair affecting single trait results in gradation in the intensity of
expression of character. .
New combination of genes arise by crossing over.
Variation can be defined as differences in traits between individuals of the same species.
Continuous variations deals with a variety of phenotypes ranging from one extreme to
the other. '
Discontinuous variations deals with a few clear-
characters can be found. g
Evolution means gradual change through the passage of time. 3 S
Evolution by means of natural selection is best explained by Darwin's theory of Natur

Selection.
Artificial selection is used to

cut phenotypes and no intermediate

improve commercially useful plants and animals.

Biolo X . s '..:

Select the correct answer.

A.
1. Genes are short segments of:
a. Proteins b Carbohydrates < DNA 4 Lipids
2. The various forms of o gene responsible for the same trait are called:
g. Centromere b. Character ¢ Trait 4 Allele
Natural selection operates to produce changes in:
" o Individuals b. Populations . Races a Phyla
A

How many different types of gametes will be produced by a plant having a genotype AaBb?

i i
: a. Three b. Four c Six 4 Eight ,_
5. Speciation is the evolutionary process by which _____ g

a. A new gene pool is formed b. Evoluticnary path of o species canverge '
c. Hybrid species is formed d. Shows differences in physicol traits
6. Phenotype is the expression of: |

o, Genetic makeup b. Physical mokeup c. Chemical compositicn Metabolism
7. The round structure formed when DNA coils around the histone protein is:
a. Centromere b. Chiasma ¢. Nucleosame ¢ Chromatin
8. An allele which completely masks the effect of other allele in a heterozygote:
a. Dominant b. Recessive c. Co-dominant ¢ Incomplete dominant
9. The central dogma is best represented by
0. DNA + RNA = Protein by, DNA —=> RNA + Protein
- t. DNA —= RNA — Protein d. Protein —> RNA —> DNA
10. Type of dominance pattern followed by I* and I* alleles of the human bload group system:
- . a.Complete dominance " b.Co-dominance
¢. Incomplete dominance d. None of the abave
11. What ore the possible genotypes of the parents of homozygous recessive individual?
b. Homozygous recessive
d. .Both ‘b’ and '

a. Homozygous dominant
c. Heterozygous

B. Write short answers to the following questions.
1. If a mon with type AB blood group marries a woman Wi
‘type of blood group do you expect in the offsprings?

2. How can crossing bring variations?
3. How are DNA and proteins packed to form a chromosome?

th type O blood group. What

Biology X |15
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How is artificial selection used for the improvement of crops?

o

Differentiate between different types of dominant relations.
6. Write down the phenotypes of the individuals in the following table,
Genotype| Phenotype

1" or
"1
i
Ii
i
Wl

C. Write detailed answers to the following questions:

1. Relate the structure of chromosome with DNA and gene. Drow a concept char
explain your answer. »
Explain with the help of a diagram the relationship amongst DNA, RNA and proteins.
Explain why Mendel selected peas as a subject for studying genetics?

Explain the law of independent assortment with the help of an example and chart,

Draw a cross between two pea plants. One of them has round green seeds (RRyy) while
the other has wrinkled yellow seeds (rrYY).

AT

1. Draw the chromosomes of a plant cell ofter observingitin a prepared slides | unlubd;]
charts. ]

S ;oA wN

Science, Technology and Society »
1. Describe various possibilities if humans could control the functioning of genes.

2. Prepare a report using newspaper clippings on the recent advances and future
possibilities in genetics.

3. Rationalise life as a product of the diversity bro
DNA. _

4. Outline the scientific findings and some of

modern concept of gene.
5. Analyse the concept of the gene to produce various proteins of the body.

N " edge in
6. Describe the importance of scientific investigation and mathematical knowledd®

genetics.
7. Explain how genetics can predict the progeny of two individuals W

ught about by chromosomes, genes ond

the technological advances that led to the

hich are crossed- :
of a variant it

Describe the sources of variations. Explain the importance of variations in organisms, '

8. Describe the effects of the environment that lead to the selection
more adapted to it.

‘e students willlbeiableto:™ & i

Describe levels of ecological organisation.

Define ecosystem.

Describe components of the ecosystem,

Describe the interrelationships between different compoanents of the ecasystem

Explain tl'!nt the sun is the principal source of energy for all biological sgsr.!ims +

- Compare and contrast the flow of materials (cyclic) and the flow of energy (nc;n-
cyclic) in the ecosystem.

Describe food chains and food webs.

Describe and compare energy relations between different traphic levels.

Interpret pyramids of numbers and biomass.

Describe carbon and nitrogen cycles.

- Relate biogeochemical cycles with flow of enerqy and ecological balance.
ExEla._in competition, predation and symbiosis (porasitism, mutualism,

-commensalisms). ; :

_Rﬁ late competition, predation, and parasitism with population growth,

‘Describe the importance of balance in nature. e

‘Explain the human impact on the environment. : E

__*"E§p|4iin some global and regional environmental problems (population'growth,

- urbanisation, global warming, deforestation, acid rain). -

> Explain causes of air, water, and land pollution. :

# Describe effects of pollution on plants, animals and human beings.

:’; Describe possible actions to control pollution. e

%> Explain conservation of nature.- \ AR

I-:_“E__Xpllglln different strategies for conservation of nature (reduced vesburce Use,

. . -reuseand recycling of materialsetc.). 5 '
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Recall from earli '
earlier gr ; s .
ovganism lives. Yo 3 zlt.::s ;:::.,, tI:; environment is defined as the surroundings in which gng
abiotic. The abiotic RSy :ndthe enulronment has two components i.e. biotic ang
(lithosphere), The bioti ncludes the air (atmosphere), water (hydrosphere) and |
P . The biotic component includes plants, ani d and
d ependent on th > plants, animals an the microbes. Organisms g
b ) e environment to fullfil their needs. A healthy environment is an absol i
5 ."H jors E'weilbemg of all organisms, including that of human beings. In this cha ‘-:te
gl u ;m study different aspects of the environment and how it is being damaged YuquTr
also learn why we need to conserve our precious resources, which by no means are un!imited“

ilM) Levels of Ecological Organisation

Environments exhibit different levels of organisation. Each level in this organisation
represents its own characteristic nature and function. The various levels of ecological

organisation are as under:
1. Species D8 YouREREEEz)
A species i imi i Lz s
S R i s B KA g L
x set of environmental conditions
offsprings. Members of the same species have the | where an organism lives is called
same needs (food, living place etc.) and, therefore, | habitat. Freshveater Streams .and
compete with one another for their needs. rivers are the hahitats.aj fish, a tree
is.a habitat of large varieties of
birds and a rotten log is a habitat of
insects, fungi and microorganisms.
In a particular habitat, each
organism has specific role to play.
This ecological role that a species
plays in a habitat is called niche.

2. Population
In ecology, population is defined as a group of
individuals, belonging to the same species, living in
the same place at the same time and sharing the
same resources e.g population of students in a
school, population of frogs in a pond, population
of pine trees in the forest etc.

3. Community

A community consists of all the in
For example, all the fish, turtles, p
4, Ecosystem
Ecosystem is the ba
of ecology. Ecosyst

s of different populations living in an ared-

teracting organism !
he pond make up @ community:

lants, algae, and bacteriaint

S You Remeberz -
The regional ecosystem
according to the predominunt
vegetation are colled biomes. The
major biomes of the world 0r€
tundra, forest, grassland, desert etc:

sic structural and functional unit
em can be defined as a natural
area where the living organisms (plants and animals)
and their environment interact .and exchange
materials between them. This interaction as @
result leads to junctionai stability of an ecosystem.
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5. Biosphere

The parts of thst earth where life exists is called the
ecaiogicu] organisation. The biosphere is about 20 km
(air), lithosphere (earth) and hydrosphere (water).

:“-'_:::"'

e

i',“th' Itis the broadest level of
thick and extends into the atmosphere

Blosphere

Community

Fig.16.1 Levels of ecologicol prgonisation
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16.1.1 Components of an Ecosystem

An ecosystem consists of two major components namely, abiotic componens and b,
components. Both these components are equally important for the pruper_fuhctinning oj{:_:t
ecosystem. ¥
a. Abiotic Components of an Ecosystem
These are the physical and chemical characteristics of the envi.ronment. Abiotic COMPpanen
of the environment include sunlight, water, temperature, soil, air, humiditg_ PH, saling $
availability of nitrogen, precipitation etc. The following are the major abiotic COmponens of
an ecosystem.
1. Sunlight -
Sunlight influences the growth and distribution of living organisms. Plants utilise sunlight
during photosynthesis and prepare food. Light intensity, light quality and light duratian
affect lives of animals and plants in one way or the other. For example, the plants growin
under insufficient light do not develop chlorophyll and a very high intensity of light destrogs
chlorophyll.
2. Water
Water is a vital component of life. Water covers more than 70% of the surface of the Earth
and acts as a universal solvent. It dissolves minerals in the soil, which are then taken by
plants. Water is one of the raw materials of photosynthesis. In a deserts environment, water
s scarce and therefore there are few species, while rainforests have plenty of rainfall
‘hroughout the year, so it has numerous species and are full of life.
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At optimum temperature, the activities of
organisms are at the moximum. Certain
animals migrate to places of optimum
temperature. Such movements are called
thermal migration.

3. Temperature %
Temperature plays an important role in the
distribution of plants and animals,
Temperature has great effects on the growth,
unction and distribution of organisms. The
ronge ﬂj‘ temperature for the activity of life
lies between 10°C to 45°C. Cells may rupture if woter in them freezes at the temperature
pelow 0°C. Enzymes and proteins may denature ot temperatures above 45 °C,

4. Atmosphere and Wind

Atmosphere is the gaseous reservoir, which surrounds the Earth. It contains nitrogen (78%),
uxggenﬂ1%3 and carbon dioxide (0.04%), =
Nitrogen forms a significant part of proteins, @
chlorophyll, nucleic acids and vitamins in living & "7
things. Some bacteria and algae present in the
soil fix nitrogen from the atmosphere and convert
it into compounds of nitrogen. Plants utilise these
for the synthesis of proteins and other
compounds. Animals feeding on plants get these
proteins and other nitrogenous compounds.
When plants and animals die, bacteria and fungi
present in the soil converts the nitrogenous
wastes into nitrogenous compounds, which are in
turn used by plants again. Certain other bacteria
convert some parts of them to nitrogen gas,
which goes back into the atmosphere. Therefore, 8
green plants fix nitrogen in the atmosphere and --ﬂ“'r'
its level remains constant. I e
Oxygen is required for respiration of organisms.
Carbon dioxide is essential for photosynthesis.
Humidity is also an important factor in
controlling the rate of evaporation and
transpiration. It also affects the behaviours of
animals e.g. desert animals come out of their hideouts only at the time when moisture in the
air at is maximum, .

The atmosphere in motion is called wind which is an important abiotic factor. Strong wind
can dumuge buds on the windward side and produce flag form trees. Strong winds cause soil
erosion, uproot trees and breaks branches, Wind is also responsible for pollination and

dispersal of seeds and fruits.

¥ i
Fig.16.3 Flog form trees result from
unidirectional movernent of wind
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5. Sail

Soil is the upper layer of the Earth's crust.
Plants are anchored in the soil and it is o source
of water and nutrients for them. The structure

and chemical makeup of soil in an area affect

example: little grasses often dominate areas
with dry soil. These grosses have extensive
roots that obtain scarce moisture in the soil. In
aquatic environments, the characteristics of the

underlying sand affect the types of plants and
algae that can grow. This in turn influences the other organisms found there.

6. Gravity
Gravity is a constant abiotic factor, which acts as an e

overcome the problem of the gravitational pull due to wings and light bones.

b. Biotic Components of Ecosystem

Fire is an important obiotjc factor
and lightning are the causes ¢ ¢
can destray an ecosystem b
producers and by dn‘ving out
the types of plants that grow there. For from the ecosystem. It qlsg o

affects the fertility of soil by de
organic matter in the soil. Fire als
many important nutrients for r
which help in new growth of
improves the growth of grasses.

xternal stimulus on the

roots of plants. As a result of gravity roots grow downwards into the soil g
nutrients. Conversely some organisms have adapted to deal with gravity. For

i,
of fira. Fir:
OStroy:

°!ing

C nsl..lmels

Orel s
Cyclin

PJ ants. Fire

growth of the
ne can a(cm
instance, birds

These are the living components of an ecosystem. They are of three types, namely producers
]

consumers and decomposers.
1. Producers -

Autotrophs are able to produce food by utilising energy and inorganic nutrients. They are
called producers. The producers themselves utilise a part of this food while consumers and
decomposers utilise the remaining food. Green plants and algae are the major producers,
They carry out photosynthesis in which they use sunlight for the preparation of food. Some
types of bacteria are also producers. These bacteria carry out chemosynthesis, in which they

- use energy stored in inorganic molecules to produce food.

o

3, CansmEnct For Your Information
Consumers cannot prepare food and depend - Consumers may also be clossified .

upon the other arganisms for their food, All  to what they eat. A cons L
animals, most protists, all fungi, and many producers is g -herbi\r Umﬁl‘:r iy
pacteria are included in this group. The consumer that A onlu'::h e.g. horse), A
consumers are also called heterctraphs_ The cornivore (e.q. fiom) ﬁ: cnnl::‘consug;ers isa
contiells Or7 of ‘thres; byper, namely both producers ﬁnd :uns:-.sﬂ:ir ; u'l =
primary, secondary and tertiary consumers,  omnivore {e-q. humans and bear) Ellas

G) Primary- consumers, Also called herbivores, primary consumers feed directl
Producers. Primary Eonsumers in the terrestrial habitat are insects, rabbits ';‘Ect ;:' on
cows etc. In an aquatic habitat the primary consumers urecrustacnan;{urthr » goats, sheep,
and some fishes. i3 opods), molluscs
(i) Secondary consumers: The secondary consumers feed an primar

frogs ete.

* (iii) Tertiary consumers: They are the top :onsu-mers and get their food from primary

consumers and secondary consumers e. g. lion, tiger, hawk etc

3. Decomposers
Decomposers are also called saprophytes. They get their energy by decompasing the remains

. of dead animals and plants. Many bacteria and fungi are included in this group. The

:Fcompﬁsers tlzre also called tleaners of the ecosystem. They help to run various
iogeochemical cycles like the nitrogen cycle, carbon cucle i i
o gen cy ycle etc. In this way valuable nutrients
Observing, Analysing and Interpreting
I.‘ .Idm;t‘fg'-’nnd gnlist.pr.aducers and consumers in the pond ecosystem and describe the
nteractions ameng biotic and abiotic factors involved.
:3?0:2 Interlrelntiunships between Different Cnn'_.ponents of Ecosystem
cnrb: ::'-:ii a%:;nm: components depend on one another. Plants take nutrients from the soil and
il oxide from the atmosphere. Then with the help of sunlight they prepare food for
vl ve; and consumers. When the producers ond consumers die they are converted into
Thei:e Sbu stances like carbon dioxide, nitrogen, water etc. by the action of decomposers.
) lﬂlsu stances mix with the soil or are releusgd into the air after which they are used again
elélnz :'15. ﬂhd'the whole cycle is repeated again and again. So, for smooth running of an
ystem all biotic components interact with each other as well as with the non-living world.

16 2P of Material and Energy in the Ecosystem

The existence of i
_ the living world depends upon the flow of energy and circulation o
Materials through the ecosystem. i i o S sneray |
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16.2.1 Comparison betweean Flow of Materials and Energy

990 J Lost ta "
en-.;lmnment 9. ) Lastit )

The sun is the ultimate source of energy
in all ecosystems. It provides energy in i enviranment
the form of sunlight. A tiny fraction of 0o 4 i_[_

sunlight reaches the Earth. The St

producers can use a small part of this ARl
sunlight. They transform sunlight into
chemical energy (food) through
photosynthesis. The chemical energy
“flows" through the ecosystem in the
form of food.

When respiration occurs, energy is released. The organism uses a portion of this energy for jts
metabolism and other activities, while the rest of it is lost in the surroundings as heat. The
arrows in Figure 16.5 represent the movement of this énergy. All energy comes from the Syn
and the ultimate fate of all energy in ecosystems is to be lost as heat. It means that energ!,;

does nat recycle in the ecosystem.

The other companents shown in the diagram are the materials. The producers obtain the
inorganic materials (carbon dioxide, water etc.) from the environment and use them tg
prepare organic material (food). The materials are passed from organism to organism, os ane
organism is consumed by another. Ultimately, all organisms die and become detritus,
Decomposers feed on detritus and break the organic materials into inorganic. The inorganic
materials are returned to the environment to be taken up again. In this way, the materials are

recycled in the ecosystem.

ks B

Fig.16.5 Flow of energy in an ECﬂSg;tem

= sl Flow of Materials

= ¢

Heat e= Flow of Energy

— [F'rinl:f%bclm;ﬁsmm} =iy | Decomposers. | s

A

Carnivares
(Secondary consumers)

Fig.16.6 Flow of materials and energy in ecosystem
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16.2.2 Food Chain

od chain comprises of a sequence of consumptions thraugh whi
‘ ! hich i

ore taken in and used up. Simply, o food chain is defined usgu pruces::; ?uati:;du::t::?r:;
paten. : atly
An example of a simple food chain in a terrestrigl ecosystem could be
Grass —» Grasshopper — Rat—; Snake —, Eagle
Similorly, the following is an example of food chain in g marine ecosystem
Alqae—> znoplur_nktuns——- Small fish — Large fish —s Whnlles
All food chains begin from producers to consumers. The major feeding level
trophic Level. Producers bel?ng to the first trophic level, Prin{mg CEH:L.IU:I:T: }:r:lll;i
second trophic level. Organisms that feed on other consumers belong to the third tropic

level.
Food Chains

N .
b— o R
Rat Owl

&%

o 5
orn

0

A three linked food chain

s —

Corrats Rabhbits Fox

A four linked food chain

m)({-l—-m-__

Grass Grasshopper

Python

A five linked food chain

Fig.16.7 Simple food chains
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16.2.3 Food Web

Ihe _feedlng_ relationships in a community cannot be represented by simple food chgins

ecause a single consumer eats more than one producer and is eaten by more than gp,
consumer. Thus, many simple food chains are linked together and make o food web. A food
web is a graphical description of feeding relationships amang the organisms in an ecologicg|

community.
—2 - iy
: (ST —

-1..______‘_‘___1‘
; o

Trapic Level:* ) )
¥ (Producers) @@ (15t Consumers) ‘3 (2nd Consumers) ‘%) (3rd Consumers) (8) (4th Consumers)

Fig.16.8 Food web in an ecosystem

‘Dbsgwlng. Analysing and Inte;prctl‘ng . 7
. (at;i'ﬁ,'gtruct food chains, food webs through observation of the local pond or qrusslnn
ecosystem; 7 .

E_ o ] - - -

L EREE Lol ;

el e - -
16.2._4“'511:&(95 Relations between different Trophic Levels 1
The tral‘ﬁi;l.iéllevels in ecosystems can be represented by numbers. Producers are at th‘e ﬁges
trophic level. The next trophic levels are made of herbivores (primary consumers), carmivo
(secondary consumers) and so on. " :
When producers capture energy (sunlight), they convert a small percentage of it Int': ::::I
biomass while the rest is used in metabolic processes and is also lost. Therefare, l:l1t ;:;of 2
the amount of energy reduces during the transfer to the next level. In general only

rst
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consumed by one level is available to the next

energy ,
Cal of plant energy, they might only

16.2.5 Pyramid of Biomass
The pyremid of biomass represents

B T‘!“iﬂrg consumer 1.5 gl‘l'l'l2
the amount of biomass (total amount
of living or organic matter of all
.;,.-ganismsl in each trophic level in an Secondary consumer 11 gim?

ecosystem. Because biomass is lost in
the transfer from one level to the : o
next, there is successively less total Primary consumer

biomass as you move up trophic
levels. In general, we would expect
that higher trophic levels would have

; Praduee
less total biomass than those below. i

16.2.6 Pyramid of Numbers

Fig.16.9 Pyrcmid of bicmass
It represents the number of organisms at each trophic level in an ecosystem. In pyramids of

numbers, each successive trophic level has fewer organisms. The number of producers is
largest in an ecosystem. At the next trophic level of primary consumers or herbivores, the

number of organisms is less than the previous level. At the third trophic level of secondary
number of organisms than primary consumers,

consumers or carnivores, there are lesser
Similarly, in all successive trophic levels, the numbers of organisms go on decreasing.

Tertiary
Consumers:
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T3 Biogeoch

Dead bodies of Iving
release of nutrients I
which in turn form food ffar :
glements between grganism

bingeochemical cycles.
biogeochemical

16.3.1 Carbon Cycle
Carbon is the main component

praducers use sunlight tot

r—

=

emical Cycles
urguni-sms a

the environme X
the heterotrophic organisms. These movements

cycles operating in not

ins almost 0.04% _
ontain oke carbon from environment and make it @ part of glucq

e diico mposed by microorganisms which res
nt. These nutrients are used by plants i, their bin e

and environment along circular paths gy, i Mig

In following section you will study some of . the b
Jthe o

ure.

of organic compounds present in living thiy

carbon dioxide. By the process of Phutgs. Bany,

OSynthes

e,

Fig.16.11 Carbon Cycle
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s Pl B processes, producers convert glucose to other carbohydrates and
roteins, or fats. Consumers (animals) obtain their carbon by eating and digesting plants. So

carbon moves through the biotic environment through the trophic system. Herbivores eat
plants, but are themselves eaten by carnivores,

Carbon returns to the physical environment in a number of ways. Both plants and animals
respire, SO they release CO, during respiration, Another route of CO, back to the physical
environment occurs through the death of plants and animals. When organisms. die
decomposers consume their bodies. CO, is released into the otmosphere through the prucessl
o_flde':omposition_ Some of the carbon returns to the physical environment by way of
fossilization. The burning of fossil fuel produces CO,, which returns to atmosphere,

16.3.2 Nitrogen Cycle

Nitrogen (N) is an essential component of DNA, RNA, and proteins, the building blocks of life.
All organisms require nitrogen to live and grow. The nitrogen cycle consists of four main
stages, nitrogen fixation, nitrogen uptake, nitrification and denitrification.

1. Nitregen fixation

Nitrogen fixation is the process where N, is converted to ammonium with the help of certain
bacteria, for example genus Rhizobium. Nitrogen fixing bacteria often form symbiotic
relationships with lequme (e.g. beans, peas). In addition to nitrogen fixing bacterig, high-
energy natural events such as lightning, forest fires, and even hot lave flows can cause the
fixation of smaller amounts of nitrogen.

2. Nitrogen uptake and decay

The ammonia. produced by nitrogen fixing

bacteria is incorporated into proteins and Although the majority of the air we

other organi i
o Sel\.-eiu::: :ym:E::hlfss;? nb“:;:': breathe is N;, most of the nitrogen in the
When these ‘Siaaiie e g ] atmosophare is ‘unavminble for use by
g & 9 'ms Ie, eca;:nposer.s organisms. This is because the strong triple
e organic matter. During this bond between the N atoms in N, molecules
process, the organic compounds are broken makes it relatively inert. In fact, in order
and nitrogen is converted to ammonium. for plants and animals to be able to use
s ammonium is available for use by nitrogen, N, gas must first be converted to
Plants or for further transformation into a such forms as ammonium (NH,", nitrate

nitrate ion (NO,J th (NO,), or organic nitrogen (e. g. urea —
Nitification, 1) through a process called (NR.CO).
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Fig.16.12 Nitrogen Cycle
3. Nitrification - .
Some of the ammonium produced by decomposition is converted to nitrate via d proce:s
called nitrification. Nitrification is accomplished by two groups of bacteria. One {u;zﬁj
bacteria (Nifrosomonas) converts ammonia into nitrites and a second group of ba
(Nitrobacter) converts nitrites into nitrates.

4, Denitrification _ o
Through dJ:nitri_ficatIon, oxidized forms of nitrogen such as nitrate and nitrite (NO,) are

i i itrification
converted to molecular nitrogen (N,) and, to a lesser extent, nitrous oxide gas. Drnltn{:: m
is carried out by bacteria (Pseudomonas), which converts nitrates to.mofel:u alr n img A
Molecular nitrogen is rapidly lost to the atmosphere. Deni‘trlﬁcutlon is Ethe- ont;';’gr; mo?mt
transformation that removes nitrogen from ecosystems, and it roughly balances
of nitrogen fixed by the nitrogen fixers described above.

16.4.3 Biogeochemical Cycles and Flow of Energy and Ecolagical Baolance

lecules cycle through biotic
elements or molecules gdﬁmm o

and
Through biogeachemical cycles, the chemical 4
abiotic components of the environment. These cycles also move energy a

All the essential nutrients like carbon, nitrogen, oy

@mﬁsﬁm Unit 16 Man and his:Enviranment
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4gen, phosphorus, and sulphur are

recycled instead of being lost and replenisheg constantly. In this way, these cycles help in

maintaining the ecological balance in nature,

W) [nteractions in'the Ecosystem

The existence of the living world depends on the flow of energy and circulation of materials
through the ecosystem. In all ecosystems, the organisms living in the same areq interact
with each other. These interactions may be intraspecific i.e. between the organisms of the
same species or inter-specific i.e. between the organisms of different species. The following
gre some of the important interactions among organisms
a. Competition
Competition is an interaction between organisms Jor limited supply of at least ane resource
(such as food, water and space). Competition is an important factor that offects the
community structure. Competition may be intraspecific (among members of the same
species) or inter-specific (among individuals of different species). For example, lions and
leopards compete with each other for prey (e.q. zebras), Similarly, many plant species
compete for soil or sunlight.
Competition maintains a balance between the resources and the size of populations. In
competition, one species is able to use a resource more efficiently than the other. As a
result, less of the resource is available to the weaker species. It results in o reduction in the
size of the weaker population or its complete elimination.
b. Predation
Predation is an inter-specific interaction g
i.e. between members of two different
Species. In predation the predator
Captures, readily kills and feeds on an |
individual of another species, called the
prey.
Predation has important effects on the [
distribution and abundance of o
organisms. A prey in an area without its |
Natural predator becomes g menace ¢
!’or example the introduction of rabbits ¢
in Australia where without its predator,
they multiplied enormously and :
€came a menace for the local farmers,
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Some plants e.q. the pitcher plant; sundew, Venus flytrap etc. live as predators, They cq

and eat insects. Thgg attract insects bg their colours or nectars, These P|Gnts capture lhei(P:urE

with the help of their modified leaves. After capturing it, they secrete enzymes op, insects ;

absorb the digested food. Such plants usually grow in areas where there is deﬁcﬁenc.__l of niu_:"'d

in the soil. They get nitrogen containing compounds e.g. proteins from the prey insects_ "
1 — 'W' 5 Py

i =3 - -

-

Fig.16.14 Leaf modifications in different predator plants

c. Symbiosis

Symbioesis literally means, “living together”. It is defined as a close interaction between
organisms of different species for an extended time. Although one species always benefitsina
symbiotic relationship, the second species may be harmed, not affected or benefited. There
are three types of symbiosis.

(i). Parasitism

In parasitism, an organism called a parosite §
lives on or in the body of a larger living FEE
organism called the host. The parasite gets its i
nourishment from its host's tissues and causes
harm to it. Parasites always get benefit from
the host. The diseases in host organisms
caused by parasites, are called infestations.
Parasites such as aphids, lice, leeches, fleas,
ticks, and mosquitoes remain on the outside of e
their hosts’ bodies. They are called ectoparasites. Many parasites live inside the hosts bady
and are called endoparasites e.g. plasmodium, tapeworm, polia virus etc.

Figure 16.15: Female Anopheles sucking -
blood from its victim (HumareBeing).

n
Some plants (e.g. cuscuta) also live as parasites, The cuscuta plant does not have gre#.'it
leaves. It cannat manufacture food. It grows on the surface of big plants (hosts) Her;_'.n:
obtains food and causes harm to the host plant. The cuscuta plant attaches itself to 0 P

132 I Biology

— Biology X || 133

N@@@@Sﬁ%i ‘ﬁi_ﬂ;&'_naa,jna_gg-m;'.eqm-rgqmm

nd Wrops itself around it. After which i_" produces "houstoria’ (root) lhrough which it inserts
y If into the host. Subsequently, the original root of the cuscuta in the soil dies. The cuscuta
L ow and attach itself to multiple plants. This is how the cuscuta plant draws
o ent from its host and weakens it.
have a strong negative effect on the growth of the host's population. The epidemics
diseases can even cause the extinction of the host population.

pourishm
Parasites
o parasi:ic
(i), Mutualism _

In this type of relationship, both the partners are mutually benefited and none of them is
harmed. For example, the roots of the lequminous plants (pea, bean etc.) have small nodules,
which contain Nitrogen fixing bacteria. These bacteria get food from these plants. In return,
pacteria convert the atmospheric nitrogen into nitrates and pass them on to the host plant.

. =3 B E—

Fig.16.16 Mutualism in beans

Another example of mutualism can be observed between

termites and the protists living in their gut. Termites eat Do protists have a relationship
wood and the protists help them to digest the cellulose of ith some other organism?
wood. In return, the termite provides food and shelter to  gind out.

protists. Similarly many bacteria live in our intestine,

Our body gives them food and a proper environment to live in. In turn. these bacteria produce
vitamin K, which is essential for blood clotting.

(ii). Commensalism

In commensalism anly one partner is benefited and the other is neither benefited nor harmed.
For example many EPiPhEtES. such as orchids are ft)l.lﬂd growing on the hm!'IChES of other
trees. These epiphytes use the tree only for the attachment. They prepare their own food by
Photosynthesis. Here the orchids are benefited but the tree is neither benefited nor harmed.
Similurlg barnacles attach with the body of marine animals including whales. Barnacles geta
ride to better places but the large animals are not affected.
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Fig.16.17 Commensalism. Epiphytic fern growing on a tree (left); Barnacles on the body of whale (right)
Observing, Analysing and Interpreting
* Prepare a list showing predators and their Preys, and porasites and their hosts. Elaborqte at
least one example from your immediate environment,

[ Balance'in the Ecosystem and!Human Impact

All the organisms living on Earth are dependent on the environment for their needs. The
environment provides all the resources, which are necessary for the survival of organisms,
The species living in an ecosystem get the resources through interactions with the
environment arid among themselves. Biogeochemical cycles also play an impartant role in
the ovailability of natural resources to the species. In a balanced ecosystem, the
interactions and biogeachemical cycles run smoothly and all the species get natural
resources. A balanced ecosystem is important not only for a single species but also for the
whole biodiversity of the ecosystem.
However, human beings try to modify their environment to meet their needs. This hos
disturbed the delicate balance in the environment. For example, until the beginning of the
19" century, the size of the human population was small in relation to environmental
resources. So there was no immediate shortage of environmental resources, However, with
the increase in population at an unexpected rate, humans are using environmental
resources at an increasing rate. This has not only created degradation und. depletion of
resources but it has also produced some local effects, like pollution, deforestation etc.

Fig.!b,: Human intervention in the environment lias mostly resulted in the degradation
and depletion of natural resources
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Due to the Wmendmf]s Increase in population, urbanisation-and industrial; ti
sewerage enters the rivers and more gases gre released into the atmos ;1 :G 1:I:':-I: f"‘::“
environmental conditions become gradually worse, The local problems uF bl “i
ollution have now become global ones. New indystrig] products, toxic -:he‘ac _E‘n:tlmnmen:f:
wostes have made the land, air and water polluted, Thys the degllradution ::;ads ulnc{ o
resources and the modification of the environment gre the direct resylts of human intzl:vi::;:j

16.5.1 Global and Regional Environmental Problems
1. Over Population
Owerpopulatiun is arguably the most criticgl threat to the
an urgent issue because of the following reasons.

e Toreduce burden and stabilise our resources,
Toreduce the incidence of famine,
To reduce threats to the already stressed ecosystem,
To give our current and future generations betrer education,
To provide chances for employment and better survival.,
The ever-increasing human population growth requires on effective method for
production of more food, which has resulted in extensive agriculture, Some of the bad effects
of extensive agriculture are given below:

a) More land being brought under cultivation results in the destruction of habitats

b) Extensive agriculture requires supply of water and development of canals, which in

turn causes waterlogging and salinity.
c) Overuse of fertilizers has polluted the soil and water.
d) ?ver—use of pesticides and herbicides can make water toxic, which can affect aquatic
ife.

e} Forests are destroyed to bring lond under cultivation

P Clearing of land for agriculture, results in soil erosion.

g) Excessive irrigation can cause loss of top fertile soil.

h) Soil erosion results in silting, which decrease, the life span of dams.
2. Urbanisation
Urban growth, also known as urbanisation, accelerated dromatically with the advent of
industrialisation some 200 Years ago. At that time, large numbers of people moved to cities
n search of jobs, mostly in factories. While less than one-third of the world's population lived
" Cities in 1950, about two thirds of humanity is expected to live in urban areas by 2030,
Most of that urbanisation is taking place in Asia, Africa, and Latin America.
In Citjes, People are concentrated in a small space rother than being spread out over a large
territory, This allows the government and others to provide more services such as, woter,
eleﬂftricitg, and transportation to a larger number of people. Schools and shops are mare
easily accessible than in rural aregs. ;

® current level of urbanisation in Pakistan is about 37%, which has increased uniformly

environment. Population control s
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over the decades. The urban population in Khyber Pakhtunkhwa is about 18.6% of the .to
30.5 million of its population. In newly merged districts of FATA regions of KP, only 2.go; of I:'un]
population lives in urban areas. :

Flg_'lé.ﬂ Slums along side multi-storied skyscrapers as seen In Sao Paulo, Brazil are
commen sights in megacities of the world

Cities have always been at the centre of economic growth and technological advances. The
promise of jobs and prosperity pulls people to cities. However, their rapid growth has also
brought many negative effects with it e.g. violence, poverty, overcrowding, health problems,
and pollution.
Urban expansion is also encroaching on wildlife habitats everywhere. Increasingly people live
and work in close proximity to wild animals whose native habitats hove been destroggd.
Many animals from mice and cockroaches to pigeons and squirrels have adapted to city life,
taking advantage of abundant food and warmer temperatures.
3. Deforestation .
The unwise and unplanned destruction or removal of trees is called deforestation. Forests an:
our most precious wealth. Our life is greatly dependent on forests. They are the‘- nu'r.:n'u
factories for the production of oxygen. Forests provide green cover to the earth, alivingp ﬂ":
to wildlife, fuel, timber and recreation to man. They control floods, prevent formation f
deserts and keep the air clean. Some of the reasons for deforestation are given below:
a) Urbanisation requires more land, thus jorests are cut to build roads and houses €t
b) Mare land is required for cultivation.
©) Trees are removed to develop pastures for grazing.
d) Wood is used both as timber or fuel wood.
e) Some plants are collected for their medicinal importance.
f) Some plants are removed to give us fibre.
g) Timber mafia cuts trees for cash.

136 Biology X

e - = = e

B
: ! e 4 i b
Fig.16.20 Deforestation in wopicol ,ﬂ,njmm_,:
Effects on the Environment: Deforestation has many negative effects on the environment
The most dramatic impact is a loss of habitat for millions of species. 70 % of the Earth's Iumi
animals and plants live in forests, and many connot afford deforestation since it results in the
destruction of their homes.

Deforestation also results in climate change. Forest soils are maist, but without protection
from sun-blocking tree cover, they quickly dry out. Trees also help perpetuate the water
cycle by returning water vapours back into the atmosphere. Without trees 1o julfil these
roles, many former forest lands can quickly become barren deserts.

Trees also P|°9 a critical role in absorbing the greenhouse gases that o responsible for global
warming.

; b
o 3 &

4. Acid rain ¥ 1
Acid rain is one of the most / Gaseous. Particulote
dangerous and widespread “?:E;u;:-,::m pollutants in
| . the atmasphere
global environmental c ¥
problem. Technically, acid = ]
R ! SOURCES in =
rain is the rain that has E ?E:l]dm:;:rl g
larger amount of acid in it / VOC | NOx 'f'_ m':,f,:f,i" a
than normal. The key . Ol Wet ‘L g
culprit is g Depasition
emiijtt 4 bsrnnke un.d gases - S?D NOx AhAdAaand
ed by factories and : ék
vehicles running on fossil “ Notural \RECEFTORS

IUEls, When thESE _qulS are Ef_“ Mﬁ o) 9‘@3:1_‘_‘ . :'_‘: - ity B S0 L i
b.umt o produce energy Fig.16.21 Mechanism of formation of acid rain
H

the sulphur present in the fuel combines with oxygen and becomes sulphur dioxide; some of

the Nitrogen in the air becomes nitrogen oxide. These pollutants go into the atmosphere, and
ecome acids,

Ulphur dioxide and Nitrogen oxide are produced especially when coal is burnt for fuel.
*omobiles produce Nitrogen axides (which cause acid rain).
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Effects of Acid Rain: Acid rain is extremely destructive ond forests, lakes, ONimglg
plants suffer from it. Acid rain can make trees lose their leaves. Trees can alsg Suffer d
stunted growth ond have damaged bark. The soil poisons the trees with toxic subﬂnjr"m
that have been deposits by the rain. Ncgs,
Lakes are also damaged by acid rain. Fish die, and that removes the main source of foog
birds. Acid rain can even kill fish before they are born. for
5. Global Warming

The rise in the average temperature of the Earth's atmosphere is called global Warming |
one of the most important environmental issues. There is a direct reJuticnship betg.,;‘.: Is
average levels of CO, in the atmosphere and average global temperatures, Atmospheric C‘Eﬂ
acts like a glass in a greenhouse, allowing energy in the form of sunlight to ente bu!
absorbing and holding that energy once it has been converted to heat. Severg| ﬁthe:
“greenhouse gases” share this property, including methane, and chlorofluorocarbans (CFCy)
as well as water vapours. Fossil-fuel consumption and forest fires are the main cayses of
carbon dioxide build-up and global warming.

€O, and other gases in the atmosphere
trap heat, keeping the Earth warm

Wavelength _‘
&
4]

4 =\

L = -
Fig.16.22 Greenhouse Effect
Scientists believe that the greenhouse effect is likely
to cause a rise of 1.5°C to 4.5°C in the average global
temperature by the end of the century. As the ice caps i

. . ble amou”
and glaciers melt in response to this atmospheric inour 5!"”- f’:" g ret;sc;: our bodt
warming the sea level will rise, threatening coastal of sunlight is goo djex gosm con
cities and flooding coastal wetlands. Another serious However, prolonge d inF::rEnse the
consequence of global warming is a shift in the global =~ cause Sﬁ"bur"s an
distribution of temperature and rainfall. risk of skin cancer. e

tospner™
A reason for global warming is also the depletion of the ozone layer. In the str¢ A
there are molecules of ozone (0,), which form a layer. This layer filters out d
ultraviolet (UV) rays, which are harmful to life on Earth.

Some UV rays are helpful '[’;
converting cholesterol to vitamin
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The ozo\:'le IGyE;;SL:iE;;%::EI:::;:H Tllutt‘mt g0ses, reaching the stratosphere. It results in
ore UV rays re carth's surface. It is increasing the temperat :
:led!th aniﬂems in human (like skin cancer) and hurming 3|Un“i 4 iperature and also cousing

). Pollution:.
Pollution Isldeﬁned as “the undesirable change in the physical, chemical or biological
characteristics c:;]‘ the air, land or water that may or will harmfully affect human life or life
of other speces - S0 any change in the environment, which disturbs life is called pollution
and the agent, which causes pollution is called of a pollutant,

16.6.1 Types of Pollution

1. Air Pollution

Air pollution is defined as the presence of any substance in the atmosphere added by the
activities of human beings, which can offect the comfort, safety and health of living
organisms. Major causes of air pollution are given below:

(a) Oxides of carbon: Combustion of fuel processes praduces oxides of carbon like carbon
dioxide and carbon monaoxides.

(b) Oxides of nitrogen: The sources of oxides of nitrogen are chemicel fertilizers, lightning
and decay of organic matter.

(c) Oxides of Sulphur: Burning fuels in cars produces sulphur dioxide. It is also emitted
from brick kilns and volcanic eruption.

(d) Chlorofluorocarbons: CFCs emissions from refrigerators ond air conditioners are
major reasons for depletion of the ozone loyer.

(e) Lead compounds: Compounds of lead cause air pollution, which can couse damage to
the brain.

() Particulates: These are the particles suspended in the air like dust particles, ethylene
and acetylene.

Fig.16.23 Factories and vehicles are mojor sources of air poilutants
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Effects of Air Pollution

» Reduced lung functioning

e lIrritation of eyes, nose, mouth and throat

Increased respiratory disease such as bronchitis, asthma
Reduced energy levels

Headaches and dizziness

L

* Disruption of endocrine, reproductive and immune systems
e Cardiovascular problems

» Cancer

2. Wazer Poilution .
Water pollution is the contamination of water bodies (e.g. lakes, rivers, oceans and ground
water). Water pollution occurs when pollutants are discharged directly or indirectly into

water bodies without adequate treatment to remove harmful compounds. The fallowing are
major causes and effects of water pollution:

(a) Incomplete Treatment of Sewage: Domestic sewage water from household is
discharged into rivers and lakes. Due to sewage pollution the concentration of ammonia,
nitrates and phosphate increases and that of oxygen decreases in water. This results in the
death of aquaticlife. Sewage serves as food for pathogen. Some waterborne diseases caused
as a result include typhoid, amoebiasis, hepatitis, diarrhoea etc.

o o

Pakistan

Fig.16.24 Lack of proper treatment of sewage is @ common sight in
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®) oil Spills: Water pollution may also be caused due 1o oil spills during the filling of oil

due to accidents of tankers. Oil di

mnkefs or - A d’“"\ﬂrged inte oceans spre

F : : ads over the water
surfoce preventmg the penetration of sunlight and mixing of oxygen wi':h water. As a result of

this mari

Fig.16.25 Oil spills are dongerous for marine life

ne plants and animals die because of suffocation

(c) Industrial Effluent: Industries generate a lot of waste materials. Some of these wastes

contain very toxic compoun
(d) Insecticides: Decomposers cannot breakdow
may carry such insecticides into streams,
poisoning of fish or other animals drinking such water.

b Insecticides used in agricultural fi

elds result in polluting

ds of mercury, cadmium, lead, chromium and arsanic.
n some insecticides such os DDT, Rainwater

river and lakes. The insecticides in water result in the

water bodies
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(e) Herbicides: Herbicides are used to eliminate weeds. Some of the herbicides cc—n;-. i
substance called dioxin, which is harmful. When it is washed by rainwater into stre Wy
rivers, it pollutes that water witch can cause cancer. RIS
(f) Chemical Fertilizers: Most of the fertilizers are not absorbed by the crops and mq
washed away by the rainwater into lakes or rivers and thus couse water pollution SH o
polluted water adversely affects aquatic life. e
(g) Leakage from landfills: Landjills are huge piles of garbage. When it rains, the land|
may leak. The leaking landjills pollute underground water. o
(h) Animal wastes: |f the waste materials of cattle are not disposed off properly, these q
washed away into the rivers when it rains. i
(i) Leakage from underground petroleum storage: Petroleum is transported through
underground pipes. Accidental leakage from these pipes may cause mixing of petroleum w'ﬁh
underground water.

3. Land Pollution :

Land pollution is the degradation of the Earth's land surfaces often caused by human
activities and misuse of land resources. It occurs when waste is not disposed off properly, The
following are the major causes of land pollution.

a. Municipal solid wastes: These are the solid materials added by homes, institutions and
industry. Such wastes are of the following types:
« Garbage: moist and decomposable (biodegradable) food wastes;
e Rubbish: dry materials such as paper, glass, textiles, and plastic objects;

s Trash: bulky waste materials (e.q., discarded mattresses, appliances, furniture)
Medical wastes: surgical gloves, body fluids (e.g. blood), X-ray equipment

N = ; A ; i nook
solid waste is not properly treated then such sights will keep on increasing in every

and corner of Pakistan

Fig16.27 f
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TOHEOR S AN

B ;\gricultural activities: Besides domestic waste, pesticides and herbicides used by

rmers to increase crop yields also pollute the land when they are washed into the soil
inta the soil.

ion debris: This incl
¢. Construction + This includes wood and metal obj
. ob

and other materiols pr;:lduced when structures are built or de rii?::;i:;ncrete rubble, asphalt,

ter pollut £ <

d. Air andws r:npd 1 t::ts. ;M h_en PDllu_ted water enters the soil, it changes the qualit
soil and coq_s:S i d'PD |u ion. Similarly, air pollutants can also lead to land olljti ] E:*nj
e, acid roin disslves awoy some f the importan et present i the o and
changes the composition of the soil. present in the soil and

16.6.2 Control of Pollution

Pollution causes unexper.ted and sofmetimes serious When you are recharging electronic
ond devastating changes in our land, river and sea |"teMs Uike mobile phones), do not
environments. Pollution can kill animals and plants leave them on indefinitely overnight.
and it wil harm us too. Some of the control Recharge them and then unplug
measures _fDl' pollution are as under. ,\themsu as not to waste energy.

Control of Air Pollution

Several attempts are being made on personal, industriol and governmental levels to control
air pollution and to stop global warming. ’

1. Treatment. of .industrial _e:_chuusts: Before their releose into the atmosphere, the
industrial exhausts s!'luuld be treated to filter dangerous air pollutants from them, ‘

2. Use of public transportation: Governments should encourage people to use public
transportation-or_adopt car-poolingto save energy and money.

3. Use of leadfree and Low sulphur juels: Lead-free fuels should be used in vehicles.
Similarly, caal__\ii.ii_th low levels of sulphur should be used in industry.

4, Cnnse‘wd_t'_i_bﬁ of energy: Large amounts of fossil fuels are burnt to produce electricity.
On a personal level saving electricity should be mode a habit. For example switching off fans
and lights when not in the room. Energy saver lights/LED consume less electricity s
compared to traditional bulbs and tube-lights. -

5, Use of clean energy resources: Clean energy technologies like solar, wind and
geothermal are in high demand these days. These will reduce the amount of electricity being
produced through the burning of fossil fuels.

6. Plantation of trees: Trees absorb carbon dioxide from the air, hence causing its
reduction in the air. Governments are establishing new forests on clear lands. This process is
called afforestation.

Control of Water Pollution

:I-; Waste water treatment: This is the most direct method to control water pollution. Itis
e removal of impurities from waste water before it reaches water bodies (lakes, rivers, sea).
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apply techniques, e.g. reverse osmosis and filtration, for the removal of pollutan
water. s from "
3. Reutilisation and recycling of wastes: Various wastes may be recycled to prog
benificial products, e.g. urban wostes may be recycled to generate cheaper bigpau Uce
electricity. 905 ang
4, Absorption by plants: Certain plants can absorb pollutants from the water prese, ;
seil. | ney accumulate such pollutants in their bodies without any harm. Nt in
Control of Land Pollution

1. Production of less wastes and recycling: People should produce less waste by usi
and re-using some products like plastic bags, towels etc. The waste materials (plastics, g|:5
¥ 5,

paper etc.) can be recycled to make new objects.

2. Proper disposal of wastes: If wastes is properly disposed off, the chances of reducin
land pollution increases significantly. Throwing garbage on the roads and footpaths couses

land. pollution and huge inconvenience to passers-bys.

poigl - O " =

Fig.16.28 Improper and proper disposal of solid waste

tandard landfills. Such
londfills have an impermeable bottom and do not allow the leakage of pollutants 1o the

3. Solid waste management: The government should construct s

underground water. These landfills olse do not allow the release of methane gas g Be

atmosphere. Methane collected in the landfill can be used as biogas.

4. Disposal of dangerous waste: Solid hazardous waste are buried in deep landfills whﬂ:
landfills hove ¢

liquid hazardous wastes are disposed of in deep-wells. The deep i
impermeable bottom and there is 3 metres (10 feet) of soil- between th.e I?attomte -
underlying rock or ground water. Underground deep-wells (into which liquid j:?sking'
pumped) are sealed by impermeable layers and are at least 400 metres away from drif

water suppliers.
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2. Removal of pollutants from underground water: Water supply agencies g 2k,
: Oulg
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‘ Interprg't the data about local enviranmental

1 < or literature review). problers (data may be collected through

- 5 . G i g
Peaniee odicarr out SII‘I‘IP!E-!I‘I\!’EE\Hgﬂtiﬂ od H
¢ El_ﬂl" an ca H ST HSI'C !tErl'nmg.thE nature and
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Pakistan Environmental Protection Agency (Pak-EPA)

n Environmental Protection Agency was
et ahlis'r'll!d under the Pakistan Environmental Protection
Adt, (PEPA) 1997. The basic function of Pak-EPA is to
ensure clean environment by,
« Conducting s_:_ientiﬁc' research for the prevention
of paLIutiun
o Identifying the needs for various sectors of the
environment
« Providing information and guidance to the
public on environmental matters PAK-EPA
o Specifying safeguards for the prevention of v
accidents and disasters
Encouraging the formation ond working of non-governmental organisations, communit
organisations, and village organisations to prevent and control pollution ::nd. prcmut}i
sustainable development -

{[%) Conservation of Nature

¥ . o
E:::::;ti:::i slslhthr-.- protection and pr.eservation of nutur?l resources. Environmental
gféatest g e mﬂnugtErnent of the b'lmsphere by humu.ns in a way .that it may yield the

DR t: the present generation. At the same time maintaining its potential to
i s and demands of future generations.
C portance of Conservation
u::‘::;::-lan of nutural'resources is verg'essept'ml for ensuring @ Fontinuuus gielc_l t?f‘phnts
et i bS Iﬂnd materials for the fast growing human pupulatu_:-n. Huma:.'s activities can
followi alance D;f nature; therefore conservation of the environment is needed. The
ing are the main objectives of conservation of nature.
L]

pakistd

L

Ensure the protection of plants and animals species.
Prevent extinction of plants and animals.
Maintenance of a stable ecosystem with balanced biochemical cycles.
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Minimise pollution to prev!
o Ensure conservation of mari

Ensure conservation of forests, which prov
food, wood, timber,

fibre, textile, oil, rubber,
medicine, perfume and furniture.
e Enharnice tourism industry.
e Provide employment to people.

Methods for the conservation of nature

1. Reduce the amount of waste by just
curtailing the extra use of - resources. Such
products should be selected which produce
minimum waste e.g. hand-made bags instead of
plastic bags. Other examples include use of
electronic mail (email) instead of paper, closing
water taps when not in use, turning the lights
and fans off when not in use, and taking public
transport or walking or cycling for short
distances.

2. Reuse means utilising the same products
again or in another way instead of discarding
them. It costs less than purchasing the new
product. For example we can reuse plastic bags,
aluminium foil, ofd magazines, newspapers, old
clothes, jars, envelopes, and containers. We can
also use rechargeable batteries rather than

single-use batteries. Use of reusable plates’

during meals, instead of disposable plates is
another method.

3. Recycle products that can be easily recycled.
Recycling is the process of taking up of old
materials and waste products and using them to
make another product. Much of the products
used for packaging today like paper, plastic,
glass, metal, electronics, aluminium cans are
recycled. Recycling is good for the environment.
By recycling, resources are soved and less wastes

is pradu-::ed.
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Other ways for the conservation
of nature

¢ Plant a tree

e Walk as much as you con

o Ride bikes for short distances

e Use carpooling

e Use less time to take bath

o Use energy-efficient light bulbs

« Use both sides of your PoP¢f

o Avoid use of plastic water bottles

e Buy and eat local foods

« Grow your own vegetables

« Go to a car [ bike wash rat
washing at home

s Unplug electronics t :

« Avoid using spray paint

fyer thon

o U
hat arent 1" ¥

ion i roup of individuals, belong;
population isag » belonging te the some ies living i
place, gt the same time. f species living in the same
A group of individual belf::ng'lng to different populations occupying the some area, lvi
ot the same time and sharing the some resources is called community  living
- Ecosystem isa I_'!ﬂlural area where |iv'|ng organisms and the enviranment interact onl-:l
exchange material between them so as to achieve functional stability.
The existence of the living world depends upon the flow of energy ond circulation of
materials through the ecosystem.
o3 Inmutualism, both the partners are mutually benefited and none of them is hormed
« commensalism only one partner is benefited and the other is neitner benefited nor

2

*r

o |
harmed.
# Theliving place of an organism together with its surrounding is called the gnvironment.

An ecosystem consists of two major components namely, abictic (nan-living) components
and biotic (living) components.
«» Abiotic components of an ecosystem are light, water, temperature, atmosphere, fire, soil,
inorganic nutrients and gravity. -
s> Biotic components of an ecosystem are of three types, namely praducers, consumers and
decomposers.
#> The Sun is the ultimate source of energy flow in the ecosystem.
+» Food chain is defined as a process of eating and being eaten.
+> Back and forth movements of chemical elements between organisms and environment
along characteristics circular paths are known as biogeochemical cycles.
L5 alu )4
* Interdependence between organisms may be useful (positive), harmful (negative) for one
or both interacting organisms and interdependence may be positive-positive of positive-
| Negative. R
* o :
C“ﬂiﬂwutlun is the protection and preservation of natural resources.

*°
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A. Select the correct answer.
1. Energy flow through an ecosystem is always:
a. Unidirectional b. Cyclic -¢. Reversible
2. The largest reservoir of nitrogen on our planet is:.
a. Ocean b. Atmosphere c. Phage DNA
3. Overgrazing results in:
a. Soil erosion
c. Productive soils d. All of the above
4. The three R’s responsible for a better environment are:
a. Reduce, Reuse, Recycle b. Read, Register, Recal
¢. Random, Reduce, Recall
5. A food web consists of:
a. Interlocking food chains
c. A portion of a food chain
6. Predation helps to maintain balance in:
a. Community b. Population
7. An ecological pyramid refers to the:
a. Pyramid of energy
c. Pyramid of biomass
8. When the oxides of nitrogen (NO, NO,)
vapours then the acids produced are:
a. Acetic and Citric acid

c. Hydrochloric and Nitric acid
9. The process in which nitrates and-nitrites are reduced to

a. Assimilation b. Denitrification

c. Ammonification d. Nitrification
10.The relationship between Rhizobium bacteria and leguminous
a. Parasitism b. Mutualism ¢. Commensalism
Write short answers to the following questions.
Define the terms: species, biosphere and ecosystem-
Differentiate between populdtion and community.
Differentiate between food chain and food web.
How does deforestation affect the environment?

c. Ecology

b. Pyramid of number
d. All of the above

b. Sulphuric and Nitric
d. Sulphuric and Citric

rPwNE®
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b. Retention of useful species

d. Reduce, Rebuild, Restrict

b. Producers, consumers and decomposers
d. A set of similar consumers '

and sulphur (SO, 50,, SO, interacts with water

nitrogen gas by bacteria is:

d‘, Muilidirectionnl

d. Fossil fuels

d. Ecosystem

acid
acid

plants is an example of:
d. None of these

- Distinguish between herbivore, carnivare, ang

- R N

=

5 : ; omnivore,
5. Outline the role of bacteria in the nitrogen dycle

7. How can overpopulation affect the environment?
g. Name any five sources of water pollution.
9, Dijjeren'tiate between parasitism and mutualism

. 0.De ﬁne pitrogen fixation and nitrification.

c. Write detailed answers to thg following questions:

.. E:Ef:?the nitrogen cycle in detail. Whot would happen if the nitrogen cycle stopped
. Compare the flow of materials and the flow of energy in the ecosystem.

Write a note on the energy flow through different components of an ecosystem
What are the different ways through which organisms of the ecosystem intemc.t with
sach other?

. Discuss the biotic components of the ecosystem.

. Write notes on the three types of symbiosis.

Enlist the causes of water pollution and also describe how water pallution can be controlled.
. Write a comprehensive note on land pollution.

. Explain, by making diagrams, the pyramids of number and biomass.

10, Write a note on the causes and effects of air pollution.

W o

Visita por_&d and compare the abiotic and biotic factors of a pond with that of an oquarium.J

Science, Technologyiand Society

1. State how your city or village is an ecosystem and describe your position and role in
that ecosystem.

2. Describe the possible consequences of competition
overpopulation) in human society.

3. Use data from the Internet and literature on Pakist
0 2017 and interpret this population growth and
society.

4. \dentify the environmental problems in your community.
should be done to solve these problems?

5. How would you design a campaign against pollution in you
messages be and what would you prioritise? Give reasons.

6. I::ll'gillnise a poster or Pictuﬂg exhibition at school on some enviwnmentl:d lﬁpit.

(due to limited resources ond

an's pbpulnt‘mn growth from 1998
the possible consequences on our

What are the causes and what

r area? What would the key
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#> Define biotechnology and explaini

ts importance.

# Relate biotechnology with genetic engineering and fermentation.

~# Define fermentation.
> Explain the method of fermentatio

Identify different fermentation products and their importance in duiig lifeie. -
bread making, making of cheese and production of alcohol.

yogurt making,

> Explain the use of fermenter in large-sca

their products.

Describe the advantages/profitab
products.

s &2

o Describe major achievements
improvement in agr
insect resistance).

# Describe major achievements

propagation (animal cloning).
> Describe the application of g
insulin and growth hormones.

icultural crops (herbicide resista

of genetic engineering in cur
(foot-and mouth disease, Coccidiosis, Trypo

enetic englneeri'ng in the

n by yeast and bacteria.

le production of microorganisms ond

Describe the procedure of using fermenters. -

ility of using fermenters in preparing medical

: Deﬁhe genetic en gineering and describe its objectives.

Describe how a gene s transplanted. )
of genetic engineering Wit
nce, Virus resistance’ und_.

h reference. to

al diseases

ing anim
a animal

nosomiasis) and |

pruductidn uj h

Describe single-cell protein and its importance.

»
24 Describe the significance of single
& . Statethe significance of
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-cell pfotein in animal ]‘eed.

single-cell protein in human food.

NOT FOR SALE

uman

o

SALER 7

Bioggchﬂﬂlogg has been !IDUH"'ISi'Iing" since
cehistoric times. It all started when, the first
puman beings realised that they could plant
their OWn crops and breed their own animals, | News, such
! ; \ as Dally th

These people were GPP'II_.’II'IQ biotechnology. | ©f the r.nm.rwe.-?t ;dﬂne{is.hup
Biotechm'“gg can be seen in action when milk is | modified wg"“?«;mn genetically
mmeﬂgdintol:heeseandl_.gngurt.ﬂrwhenwnegur therapy, s, Or gene
i prepar‘!d by fermenting solutions of sugar. In the Research the topic ond discuss your

‘:'J'hnt do you think of when gnu‘
h:zr the _wurd “biotechnology"?
4 be things you have seen in the

sgme way, long 090 bakers learned and used | findings end opini .
hiol.echnohgg to make soft, spongy bread. ‘:|ﬂssn?m¢5‘ opinions with your

More spec‘:jicallg, the term “biotechnology” refers g _

roducts for the welfare of human being:?t hu£ Ugr:.: utsh:P;ii;Iil':;‘::g ;g:rmsms 1ar their
as Therapeutics, Diagnostics, Processed Food, Waste Management, Ener en';]'iedds slur.h
Genetically Modified Crops etc. Many life saving drugs, higher gie!ldg. of E,g il .
and better breeds F’f animals and livestock, and a variety of processed food ops, stranger
of biotechnological advancements. s, ore ofl g result

¥A%) Importance of Biotechnology

In the 19th century after the discovery of Mendel's lows of heredity, scientists began to
:fp!are more about genes and charocters. It resulted in new advancements in
blintgchnuiogg. With the discovery of the structure and function of DNA in 1933, modern
utechnu!ogg emerged. The techniques being used.in modern biotechnology include
j;.mentut:nn, genetic engineering, and tissue culture.
P::t;:;:;noing}? has its positive impacts almost in every field of life. It finds out the best
P tEE miﬂgm.ul measures that prove beneficial for the humankind without
o g nature, Biotechnologists use microorganisms in Various Woys for obtaining
; fits related to food pmductinn,heu‘ith and the environment,

) ermentation 4
T'n m 'l'-'-_.1' : ?I” Vo
: ﬂn: ;T;"-' f_f"ml_!_ntu‘tlon is used for two concepts i.e. () as o type of cellular respiration,
Wasa tech_n'sq‘ﬂe in modern biotechnology.
17.2. .
At .1 Fermentation as a type of cellular respiration
Qi R
Pm:':blt respiration is also called fermentation. It happens
indiff s, glucose s oxidized incompletely and a little amount of ene
erent organisms and is of two types.

 the absence of oxygen. In this
rgy is released. It occurs
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a- Alcoholic fermentation by yeast cells Do You'Know?
Alcohalic fermentation is o two-step process. In this [ "c o0 o of fermentar:

fermentation, the glucose molecule is first broke_n known as zymology, lon
down into two molecules of pyruvic acid. This step is *
called glycolysis. In the next step, pyruvic acid is further broken down into carbon dig
ethanol. This fermenitation occurs in yeast (Saccharomyces cerevisiae). Scientists |5, thi
process to produce alcohol during the making of alcoholic products, ethanol fuel ang bread ’

I§

ide ang

b- Lactic acid fermentation by bacteria

The first step in this fermentation is similar b aticadd A
alcoholic fermentation. The glucose molecule is ;. o cLoloral ks
broken down into two molecules of pyruvic acid. In  gyercise or other hﬂrdjohs_'
the second step, hydrogen is added to pyruvic ocid ; :
(reduction), which changes it to lactic acid. This fermentation occurs in bacteriq eq.
Lactobacillus and Streptococcus. Lactic acid fermentation done by bacteria is used to turn

milk into yogurt.

For Your Information

0 oceurg
dUring

Aleohalic fﬁg:;’s" NADH NADH  GNADT?
fermentation -

000000 S<>:000><:00 - 0

Glucose Gleolysis Pyruvic acid Ethanol

(NADT>  NADH NADH  NADT

Lactic acid.
fermentation

D000 Mzgoo%zgoao
Glucose Glycolysis Pyruvic acid Lactic acid

Fig.17.2 Types of fermentation

b, Streptococcus thermophiles

Fig: 17.3 a. Lactobacillus bulgaricus
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Yogurt is Prodluced Jrom waIE or skimmed mik_ Itisinoculated with o

gsually contains Mc.m;mc""',m bulgaricus and Streptococens therm ?3“,” Clktegs Whrc.h
orment the lactose in th_e milk to lactic acid which acts on [h-e rni?k i ik n_m“ bacwr,'a
rexture and flavour. In this way milk is converted 1o curd and o Protein to give yogurt its
Fermentation Products Syogurt

The following are the most cansumed fermentation products worldwide-

1, Alcohol is made as a result of the v 3
fermentation of a natural source of
sugar with @ catalyst, which is Cheese, vinegar, pickles, chocolote, coffee, I
usually yeast. During fermentation, tnethane, and “liquor are just o j‘wla of lh‘: 1:::1:
the carbohydrates (starch and P"°d“¢9dIhroughjermenmt':un.Chemicalmmpunies
sugars) are the main source which are researching new woys to create vitamins
are converted into carbon dioxide - medicines, organic chemicals (acetic acid ethglem;
and ethyl alcohol. Alcohol is widely glycol, oming acids) through biological processes,
used in medicines.

2. Yogurt is lactic acid containing milk, fermented by bacteria. Loctose present in milk is

converted to lactic acid during fermentation.

3. Bread: Wheat dough is fermented to make bread. Fermentation plays an impartant role
in softening the bread and is dlso responsible for its aroma. This jermentation is mainly
carried out by yeast and sometimes by bacterig.

4. Cheese is formed when bacteria converts milk lactose into lactic acid, due to which milk
proteins are also coagulated. In this way, milk changes into cheese.

5. Pickles are made as a result of fermentation of fruits and vegetables. The by-products of
fermentation turn fruits and vegetables into pickles.

6. Soy sauce is made by fermentation of soybeans by fungi.
7. Chocolate is produced when cacao beans undergo the process of fermentation.

* 8. Many chemical products are also produced through the fermentation process e.g.

formic acid, glycerol and acrylic acid etc.

17.2.2 Fermentation in Modern Biotechnology

In I‘nudl_!m biote:hnalagg, the term “fermentation” means the large-scale production of
any product by the massive culture (population) of microorganisms. Such microorganisms
dre grown in a large container called o fermenter.

‘Fermenter

This is o large container in which populations of microorganisms are grown to P"’df’“ large
quantities of products. Fermenters (also called bioreactors) provide suit-:..uble environment
temperatyre and pH etc.) for quick’metabolism in microorganisms. It provides a Spﬂcml.l!efi
medium in which all essential nutrients of microorganisms are present. When raw material is
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Unit 17 Biﬂtt":hr.mlngu,

:ddm to the medium, microorganisms carry out metabolic reactions to make prodyey,
€rmenters are used for the manufacture of many products e.g. medicines (antibioticg

! ; n ,
Vaccines, interferon, hormones etc,), enzymes (cellulose, protease, lipase etc.), and othe,

products (ethanol, lactic acid etc.),
For Your Information

Procedure to use Fermenter

Discontinuous (Batch) fermentation In a fermenter, temperature, pH ang
In this fermentation, the whole process is divided oxygen meters ore linked to a computer
into batches. The tank of the fermenter is filled with Which monitors the conditions inside
the raw materials and nutrients. The population of the vessel. Paddle stirrers ensure that
microorganisms is added which performs the mr;:lrnc_:rg;msms, and raw material
fermentation and makes the products. During the RO,

reactions occurring in the fermenter, no microorganisms or nutrients are added or remoyeg
from the culture. The contents of the fermenter are taken out for further processing after the
required time has elapsed/passed. The fermenter is cleaned and the process is repeated.

Culture of
microorganisms

Raw material and
Nutrients

Air

Fig.17.4 Discontinuous (Batch) fermentation '

Continuous fermentation
In continuous fermentation,
fermenter for prolonged perTad? of t
:he fermenter once, raw material an

the- exponential growth of microbes is maintained in the
ime. While the population of microorganisms is added to
d nutrients are added continuously at regular intervals.

N\, NOT FORSATS

CTIRORISAER /ey

Thus unlike batch fermentation (aboye) the, co
petween and it continues to run for o ek
raken out continuously.

ntinuous fermentation process never stops in
period. The fermentation products are also

Raw material and—-ygs °.
Mutrients

Air

Paddle

] -o = Products
) Fig.17.5 Continuous fermentation
Advantages of a Fermenter
1. Fermenters have_and auto control system so environmental changes cannot harm
microbial growth.
2. Separation of products is easy and safe.
3. Inoculation of microbes is easy.
4. Wastage of materials in handling is minimised by fermenters.
5. They can be installed withiease and take up very little space.
6. Single fermenters can be used for production of a wide range of products.

_Fermenters enable the production of medical products, such as peniciliin, Insulin
Erythromycin, Streptomycin, Griseofulvin (Antifungal antibiotic) and hundreds of -othe
Products from microbes. '

1. Investigate the role of yeast in the j"grmentuﬁun of flour. Use flour, water, _su\f and
Jeast to perform your experiment. , '
2 Investigate the role of bacteria in the fermentation of milk.

Biolopy X
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LFg&) Genetic Engineeringiand its Uses. 7

Genetic engineering is considered as the area ForYaurllnfarmation
of biotechnology that induces DNA alterations,
artificial manipulation and transfer of genetic
material from one organism to another
Genetic engineers have' the ability to find
specific genes, to cut them away from
chromosomes- and’ insert them into the
chromosomes of other organisms.

Recombinant DNA technology is a method used in genetic engineering, This technolo

involves the selection of DNA of one organism (donor) and its introduction tq combine yiyp
the DNA of another organism (recipient). As a result, the recipient organism ﬁcqufres the
genetic abilities of the donor, and is called Genetically Modified Organism (GMmo), The
DNA that is a combination of genes from two different sources is called recombinant D,

The bacterium that is foung

bowels of humans namely Esch;n— J
coli is drawing the dttention of nch'f"
engineers. This bacteriym b t?:neu:
one of the most powerful tog)s km;:.u v
genetic manipulation, it

17.3.1 Objectives of Genetic Engineering
The main objectives of genetic engineering are;

1.

2.
3.

Identify and isolate genes that cause disease, with a view to repair or eradicate them sg
that their harmful effects are negated. i

Find remedies and therapies to treat non-genetic diseases. ;
Develop more sophisticated and effective medicine through genetic engineering for
example bio-engineered insulin and human growth hormone (somatotropin),

+ Genetically Modified Organisms (GMOs). GMOs are produced to enhance the food

production. Genetically modified crops and cattle produce more food in lesser time. They

5. aremade disease resistant so that losses due to pathogens can be reduced.
6. Plants are genetically modified to get substances which they.do not produce naturally
such as antibiotics, certain proteins, hormones, etc.
Fig.17.6 Genetically modified orange
156 J Biology X .
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17.3.2 Basic Techniques in Genetic Enginzering

Bacterial cells have different kinds of BnZymes. Some of these can eyt

and others can join such fragments. For exomple, restriction endonu
in cutting DNA at specific sites. Hence they are called malecular seissg,
ligase acts lle:a paste male:n._ule to Join DNA fragmens, Thus the res
and the DNA ligase are the basic tools required for genetic engineering
Basic techniques of genetic engineeﬂng are as follows, -

1.Isolation of gene of interest: The gene (DNA)

DNA into fragments
cleases are invalved
rs. The enzyme DNA
triction endonuclegse

of donor organism o gene of interest

i ome of the donar by using restriction
endonuc ¥

2. Making Recombinant DNA: The gene of interest is attachad 1q o suitable vector
(claning vehicle), to carry the gene to the host organism. The most common veetor used in
genetic engineering is plasmid. It is the extra chromosomal circulor DNA of Escherichia coli.
Bacteriophages. (viruses that can enter bacterio) are alsg used o5 vectors. The DNA of the
vector is cut into fragments by the restriction endonucleases; Using the enzyme DNA ligose
the DNA fragments .of the donor and vector are joined together. As o ra;ulc recnmbingn;
DNA is obtained.

3. Gene Cloning: The recombinant DNA is introduced into the host bacterial cell. The host
cell is treated with enzymes so that their cell wall becomes permeable for the recombinant
DNA. The host bacterial cell continues to multiply with the foreign DNA or gene of interest.
After a short time, this results in a colony of bacteria having the recombinant DNA, Each
colony is grown separately to- get a number of colonies having identical copies of
recombinant DNA. This is called gene cloning.

As aresult of the transfer of the donor's gene into the bacteria, the bacteria are genetically
modified. They start preparing the product by using the donor's gene.

1733 Major Ac'hl_evements of Genetic Engineering

Benefits of genetic engineering are experienced in many fields especially in agriculture, in the
Production of valuable proteins and vaccine production.

1 Achievements in the field of Agriculture

With fespect to agricultire, modern biotechnology is seen as the second phase of the green
revolution, Many genetically modified organisms (GMOs) have been produced. Some useful
bene.ﬁts of genetically modified plants are: improved nutritional quality; better nitrogen
mf"’“i virus resistance; herbicidal resistance; insect resistance; disease resistance; and
Enhu"“d efficiency to use minerals. Details on some of these are provided belaw.
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’ / Id!ﬂli‘rlmﬁm.l
T " _ Danors and
— j/ oy isalation
L of donar's gene
Piece of Step 1
Donor,s cell chrompsome  Attaching donor’s
gene with plasmid
Mlﬂllng
8 o Recombinant s
ecombinan Step 2
Bocterium
Putting Recombinant
Genatically ONA into bacterium
modified |
bacterium |
| !
Reproduction | 1
in bacterium | - |
' Cloning |
i ;

Preporation of the product

.
i

by using the donor’s gene v )
, ' ; , Fig.17.6 Transfer of a gene 16 an organism-and its cloning

Resistance against Herbicides _
Herbicide resistant genes have been incorporated into many crops of
cotton, Therefore, herbicides can be used around these plants to kill wee
the crops. -
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(Step 3) ‘

sogbeuﬂ- corm,

ds without harming

and

Rgsistﬂnl:e ngﬂlr_ist Viruses '
Virus resistant traits have been introduced intg Fran
Statoes, tobacco etc. These plants are not offected b
Resistance against I"sfct" -
Wides pread use g:f |nsEﬂ|ﬂFdE?, _.fLII'I'QTCI-dQS and pesticides for crop protection has damaging
offects on the environment. It is important to improve the control of pests by genetic means.
Genetic engineers have introduced pest resistant genes into several crops, including tomato
and cotton, Such modified plants show resistance against pests.
2. Achievements in Curing Animal Diseases
Human Insulin was the first genetic engineering product, In 1982, the human gene for
insulin was inserted into o bacterium. Since then, the modified bacterin are providing large
amounts of human insulin.
Vaccine against hepatitis B virus has been produced from yeast through genetic
modification.
Human growth hormone was produced in genetically modified bacteria. It is used to treat
dwarfism. :
Interferon (anti-virus protein) is made in genetically modified bacteria,
Vaccine against Foot and ‘mouth Diseases are being developed for foot-and-mouth
disease, a highly contagious viral disease that infects cattle, sheep, and other animals,
Vaccine against Coccidiosis (a parasitic diseose of the intestinal tract of animals). This
vaccine kills protozoan that causes coccidiosis.

- Treatment of Trypanosomiasis (sleeping sickness) may be possible through use of
biotechnological techniques. Trypanosomiasis is a parasitic infection transmitted by a fly in
humans and other animals. Genetic engineers are doing research to develop such proteins
which can kill the parasite of this disease.

Gene Therapy enables the treatment of genetic disorders. Through this technique genetic
engineers treat genetic disorders by introducing a gene into the patient’s cells. Itis being used
to treat genetic disorders of the blood (e.g. thalassaemia).
Animal Cloning has become possible due to biotechnology. Genetic engineers have
successfully cloned mice, sheep, cows and other mammais. The basic idea behind cloning of
animals is to transfer the readymade DNA into the eqq and create an identical organism. in
this method, the genetic information from a cell of the animal to be cloned, is transferred to an
°99 whose nucleus has been removed. Then the egg with the new genetic material is
Stimulated to divide and make o multicellular embryo. When this embryo is sufficiently
eveloped, it is implanted into the uterus of a female host, who acts as its RITOgHE mother.
i :est of the development of the embryo happens just like a normal organism. "'"':'"E“ the
u::; tg:ment is complete, the new animal s the exact clone of the parent Whﬁ‘sj “‘;‘_*":t;’_’;‘;
- Dolly the sheep was cloned using this process by the Roslin Institute in Scotland in :

Y crops, including squashes, tomatoes,
Y viruses and survive viral attacks.
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Science, Ié'r:hjﬁf@jlggﬁ land Soclatl
Human beings rely on genetic engineering f

or many benefits such as medicines, i,

varieties of organisms with novel pmd::;tm tgﬂ;z:ﬁﬂtlr" Szi:ri‘;:i.!;ﬁfe\:f‘ir;ln}entnl th!e:-z
: oreign
ete. However, these benefits are tagged wi | 3N gen &
inserted, it may interfere with the normal genes and ltherejﬂrE,I;J%eﬁ the normal funetion,
’ nce in human beings as a plants <arry antiyiog
14

It may develop antibiotic resista o
i etically modified organism may affect the normal balgnee ;
Ot : thntj disease-producing organisms used in som, 'r"i;;:?e

ecosystem. Critics of rDNA fear : |
expegiments might défuelop extremely infectious forms that could cause worldwide epidemics

VY Single Cell Protein

For centuries microorganisms have been widely
used for preparation of o variety of fermented
foods, for example cheese, butter etc. Some. e
microorganisms have long been used as human FD":'::;Vt_’-r il";listmw" as :”Aitrnbim

lqa spirulino, and the Proteins. erm was replaced by ¢
food, e.g. the blue green alga sp ; bt y

fungi like yeasts. More recently, efforts have been :
made to produce microbial biomass using low-cost substrates. These are used us g

supplementary food for humans or.as feed for animals. The Isoiatedl protein or the total cell
material from microorganisms like bacteria, yeasts, filamentous fungi and algae used as food
or feed is called single cell protein (SCP). : _ ;
In view of the insufficient world food supply and the high protein content oj microbial cells, the
use of biomass produced in the fermenter or bio-reactor would-be an ideal supplement for
conventional food. Some of the major uses of SCP are as follows:
1. Itis a rich source of protein (60 to 72 %), vitamins, amino acids,
2. Itis a popular healthy food. 3. It provides valuable protein-rich sup
4. It lowers blood sugar level of diabetics and prevents the FRIELIL ‘
accumulation of cholesterol in human bedy. Nowadays, Spi_rulma tab:’m
In many countries, however people hesitate to use SCPas a | are pres:ribed as eﬂ!f::
major food source because of the following. vitamin for most peopie:
1. The high nucleic acid content (4 to 6 % in algae, 6 to 10 % in yeast of SCP) can causé

health problems like uric acid formation and kidney stones. * _ owth
2. Toxic or carcinogenic (cancer causing) substances absorbed from micrabial g

substrate may be present.
3. The slow digestion of microbial cell in the digestive tract may cause vomiting,

and allergic reaction.
High cost of production will also be a deciding factor in determining the u
SCFin the human or animal diet.

§ EoriYourInformation )
The term 'single cell protein’ y
coined in 1966, Previously, the dried
cells of microarganisms used g5 food
or feed for animals and they were

minerals and crude fibres.
plement in human diet.

indigestio”

timate placé of
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+> An apparatus that maintains gpi;
Ptimal conditi
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A. Select the correct answer.
1. The enzymes which are used to cut the DN

o. Ligase b. Proteose
2. The DNA molecule in which the gene of interest is inserted f
a: Transforming DNA  b. Carrier DNA ¢ Phage DNA
3. Endonucleases used in genetic engineering are naturally present in:

o. Bacteriophages c. Plasmids

4. Fermenter is a machine which is basically used for:
b. Production of enzymes used in fermentation

d. Making the conditions optimum

A in specified sequences is:
¢. DMAase d. Endonuclegse
or carrying to the target cel| i,

d. Vector DNA

b. Bacterial cells d. Blue green algge

a. Increasing fermentation

¢. Production of microorganisms
Lactobacillus bulgaricus is a type of bacteria in the production of:

a. Alcohol b. Cheese c. Yogurt d. All of the above

6. In a technique for genetic engineering, rDNA stands for:
b. Replicative DNA c. Recombinant DNA d. Retro DNA

5,

a. Genetic makeup
7. Interferons are chemical which are used to:
a. Kill viruses b. Improve immunity

¢. Work as vaccine d. All of the above
8. Which is a molecule containing DNA from two different organisms?
a. Vector DNA b. DNA clone c. Plasmid DNA, d. Recombinant DNA

9. What term is used for inserting a healthy gene into a person who has a defective gené?
b. Gene therapy
d. Fermentation
10.Which of these can be used as a vector for inserting a gene into bacteria?
a, Plasmid b. Algae ¢. Yeast d. E. coli

B. Write short answers to the following questions.
Write about any four products developed through fermentation.
r microorganisms used in biotechnology. Also name the proces

g. Cloning

¢. Vaccination

s in whidh

" Name any fou
" they are used.
3. Why are vectors used in genetic engineering?
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94 1in the field of agricultyre

4. Write any five advantages
5. How isyo
A Tha Fohm el el
 The following diagram shqy, o Seufbintechnolngg?
W g
9

 structures labelled as 1 1o 5 e is transferreqd
3 ; "8G to bacterig|
cell, Identif
y the

of bistechn g,

Bacterium

C. Wri
rite detailed answers to the fulluwing
questions:

on the procedyre of recom
produced and what js their
ow does it work?

9es of using fermenters for

1. Write acom prehensive note
2. How are singlle cell proteins
3. What s a fermenter and h
4. Describe the advantg

modified organisms.
5. Describe haw br’atechno!ugy

E:_inunt DNA technology
significance? -

getting products from Genetically

is helpi
elping humankind i the fields of food and health

I- I”VESti {u] h f entatio (), ’io"l‘
g te the I"DlE i n
IIU‘ESt ate ﬂl ro b T rmen milk.

Sl:l'erl:e, Technolg
1. F".pplg knnwledge
Single-cell proteins.

3. _Detrefup av;rareness
4 Descrii)e the

qYland Snciétg

to identify di
ify different products of animal and human food having

of some social and ethical is

ways j .
L Ys in which soci fi
Nterpret the datg collected s o

Yielding yvqri from the iritern i i g
| it . et on viral i i
9 Varieties of agricultural crops in Pakistan TR L




Students Learning Outcomes
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#> Categorise major antibiotics as per
#> Rationalise the resistance develope

164

NOT FOR SALE
'PHARMACOLOGY

Define pharmacclogy os the detailed study of drugs. Pl
Define the term ‘drug’ (the substance or product that is used to rn_ud_i_fy_ p_h_gslolqgi:i:ul
systems of thebody). ' : RSy Sk SR A, AT
Enlist the various sources of drugs ie. minerals, animals, - plants, - synthetics,
microorganisms. , - : e AT tho, :
Describe the principle usages of painkillers, antibiotics, vaccines and sedatives. .~ %
State the contributions of Joseph Lister in the discovery of antiseptics .and 10f,
Alexander Fleming in the discovery of penicillin. - :
Categorize and describe the effects of addict
hallucinogens). :

Define hallucinogen (drugs that alter o
relate it with Marijuana.
Define narcotics (drugs that
pain) and relate it with Morpl
State the associated problems of dru

crimes. S o
Identijgthesgmptnmsofnd_diction. ARz g -
Name. different plants, which are common i “Pakistan and used for getting
hallucinogens and narcotics.

Categorise-sulfonamides, tetracyclines and cephalosporin

antibiotics being used.

!

ive- drugs (sedatives, narcotics and

rdinary mental and emotiﬁhql prﬂlﬁ'e'mﬁs}'!{ilﬁd

prt:;duce semi-consciousness qhd siééP:_tjd vggt_-'iayﬁ:llieiijrum
hine.and Heroine (as the most widely med.l'a.bused]
g addiction i.e. severe sqcip_l-quﬁﬁqnment and

s as the major groups of

cteriostatic effects.

their bactericidal and ba $el
' ntibiotics.

diin bacteria against the widely used a

Biclogy X

Gliiednsiens

pharmacology is the science of the pr :
effects of drugs on bioIogimljf-ysleﬁq:_p;:fsqu:
"Pharlﬂucnlugy" comes from the Greek .
usharmakon” which means drug. Pharma ":'°’d
deals with the designing, developing, and tes:iz ogy
drugs that have the potential to reduce ﬂndg of
incorporates other biological sciences s b

genetics.
'R) Medicinal Dfrugs

R

Ec?e!i:: pharchg, which is the

dispen:' of the preparation and

o s:::i :{ dgjﬂg;, phnrmaco!ugy is
ind ho

E;%duce their effects on ::e dbru?s

what the body does to the drugs,l

lt:: :::'me cases r.ure_diseuses. Pharmacaolo
emistry, physiology, microbiology agg
LTk
‘:}':’hen most people think about
e '.v._rnrd drug”, they usually
assaciate it only with illegal
substances, such gs cunna‘t?is

Drug means any compound that can modify the
biong_u:uJ functions of living organisms. This
definition includes not only medicines that- have
benefici i
d;ﬂfg::' ;_Lf;f:'::mln }:he.trfentmen_t of various | heroin or cocaine However |
' chemicals such as caffei h ' L,
b A ffeine, | Pharmacology, the R
nlcotine, alcohal, lllegal substances of abuse, nnd-:; J_"ﬂsumuch I?iader rT::JTin e
roads 0.

variety of man-mad :
y ':}l1 f e or natural environmental toxins Pha -
of all these substances. - Pharmacologists study the actions

The term medicingl drug is used fi i
sl or any chemical substance, which ;
decreags,e mmpi::::::i,s i;ontr:i or slow_down the progression ;:_f diseaslz usre:r:: F:;ﬂmo!e
Wa ke dri. i t:v reduce excessive harmful activity in the body. R
g our dicestiy, i ;. int: ;otl:‘tes i.e. orally or through injections. Oral drugs arg absorbed
metabolism aceurs. Froas e | e blaad._The blood carries the drug to the liver, where its
it s o e liver, the metabolic products of the drug enter the bioud agai
— of e Emd:sue.;. When a drug enters the target tissue it performs its action gTil::
e Thessioss i j_f rugs a.re‘ carried from the tissues to kidneys, which excrete t.hem
T"“*‘-’S(iﬂtm-muscufurj r:;g adrf'r!mst!:ntion is through injections. Drugs are injected in the
iver, I thie ot or :rer:t.lg in veins (intra-venous). Such drugs bypass the route to the
+ the entire drug is distributed to tissues and its action is faster.

181,
®1.1 Sources of Maditintﬂ'nrugs

Mﬂng dru i .

they dise n%i:;’t:'_sm"’?'?d long ago. For example, when ancient people looked for food

CITor, they leqrned r,':"'s roots, leaves, and barks. The people ate these and by trial and

ffects. Howeye about the healing effects of these plants. They also learned about toxic
" generally we can see the following as major sources of drugs.
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1. Many drugs are obtained from the roots, bark, sap, leaves, flowers, and seeds of plangs b. Antibiotics R

For example, quinine (antimalarial drug) is extracted from the bark of the Cinchona plan pntibiotics are among the most frequently prescribeq (. ETER] 5
Similarly, ascorbic acid/vitamin C is taken from lime juice and is used for scurvy and gun-l. medications in modern medicine for treatment of bacterial It is important to realise that
bleeding. The drug digitalis, which is used to control heart rate, is extracted from the parts o infections. Antibiotics cure diseases by killing bacteria o Flnﬂbic'tics only treat bacterial
plant Foxglove. The pain reliever, morphine, is taken from opium (sap of the opium Pﬂppj by stopping their growth (division). The first antibiotic | infections. Antibiotics are
plant). 4 epicillin was discovered accidentally from o fungus useless aqgainst viral infections

(Penicillium). Today, over 100 different antibiotics gre (‘fT example, the common
available to cure minor, as well as 'qe'threulening | cold} and fungal infections

infections. Your doctor can best determine if an antibiotic 1__(5l-lth as ringworm).

needed to be administered for a disease or not.,

& Vaccines

A vaccine is any preparation intended to produce
immunity against a disease by stimulating the production e
n_fantibcdies, Common examples of vaccines are vaccines ;IEEcllusie they con cause
against small pox, polio, whooping cough and hepatitis B. fin?zf I;g:ﬁ:dm:; [.Whe'l}
d.  ‘Sedatives ime,
Sedatives are the drugs that slow down the brain 0 dependent stops using sedatives,

h
functions. Sedotives block the brain chemicals that i:smm;?u ég;ﬁ;fﬁ?ﬂﬁs ond

Sedatives are used with special

(a) (b)
Fig.18.1 Plant sources of drugs; (a) Poppy plant, (b) Opium, () Foxglove plant

2. Many drugs are also obtained from animals, for example, fish liver oil, certain hormones conduct communication between brain cells, In this way, =
: 1 A
and antitoxins are obtained from animals. ' sedatives induce sleep and reduce anxiety. Common sedatives are phenabarbital and
3. Some drugs are taken from minerals. For example, tincture of iodine (a liquid to prevent diazepam. ' .
ininfections) i ineral iodine. ; s
skin infections) is made from mi iodine 18.1.3 Contributions of Joseph Lister and Alexander -

4, Microorganisms and fungi are also sources from which drugs are extracted. For example
many antibiotics like streptomycin, neomycin, terramycin are synthesised by using
bacteria while antibiotic penicillin is taken from o fungus. : _

5. Many drugs are synthesised in laboratories e.g. aspirin. Pharmacolagists use genetically
modified organisms for the synthesis of many drugs (antibiotics, vaccines, hormones etc).
Such medicinal drugs may be grouped as synthetic drugs but these are actually takgnjrom

Joseph Lister (1827 — 1912 AD) was a Scottish [Zaheili oL EieD
Surgeu:n. Li'ster developed an antiseptic sproy from tiseptics are the chemicals used
::"bﬂilt acid (phenol), which was Used in operation on injured or cut skin, These

eatres during surgery to keep the wound clean, He substances do not cllow bacteria
also developed special dressings, containing carbolic !0 9row and thus reduce the

| acid for keeping the wound clean. Lister's work Chonces of infections. Chemical
natural sources. revolutionised surgery. Although many new antiseptics substances called disinfectants are

18.1.2 important uses of Medicinal Drugs and disinfectants have been discovered aseptic surgery used to clean objects like tobles,

a. Painkillers “is st . S : oors, utensils etc. They kill
These drugs reduce or relieve pains like headaches, sore muscles, arthritis or any m.lumben:z A::ﬂi the basis of saving millions of lives. {lni croorganisms. present oa i
other aches and pains. Painkiller drugs are also called analgesics. Different painkillers O_H “""dﬂ“ Fleming (1881 — 1955 AD) a Scottish  surfoce c_:j the nbje:-.tls. Modern
used in medicine. All these have advantages and they carry risks too. Some types of po! WT_IC_"W iologist worked in a hospital in London, antiseptics C"_"'d d"'"f“m“'fﬂ
respond better to certain painkillers than others. . s wof": he discovered the antibiotic Penicillin. He was :z?:::?h c;:;tu;: ZE;?::S‘ boric
Some painkillers act directly at the site of the affected area to relieve inflammatior, i : N9 on a culture of bacteria when he noticed a ydrogen p ;

act in the brain to alleviate or stop the sensation of pain. Many painkillers are D "9us (Penicillium) in one culture. He observed that the funqus released a chemical, which
two naturally occurring drugs i.e. aspirin and opiates. edthe bacteria, The chemical was
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as penicillin. It is one of the most important contributions in the

Though the initial intention was to use penicillin for saving the lives of soldiers of Warlg
War I, penicillin was eventually made available worldwide for general use.

Figure 18.2: Joseph Lister (left); Alexander Fleming (right)

%) Addictive Drugs,
Drugs are substances that alter the normal functions of (Somatimes people s uﬂe-r T
the body. There are some drugs, which permanently | oo vional trauma and the
change the chemistry and neural structures of the brain, | pelieve that they need drugg
if used continuously. As a result, normal functioning | ;" der to achieve some goals
without the drug is made nearly impossible. The body [ o they-use drugs to avoid
craves these drugs if discontinued, often leading to feelings of depression or
uncontrollable desire for them. This is known as [ gnyiety (common symptoms
addiction. Generally people get drug addicted when | of piental illness).
they use chemicals which relax them, relieve pain, or ™ —
heighten their awareness. If it makes them feel good, they want more. Without the drug, they
feel tense and tortured. Loss of control and inability to manage without such drugs are the
most obvious indicators of drug addiction. Addictive drugs can be categorised as follows:

1. Sedatives : |
We know that sedatives slow down the brain functions. Use of a sedative is generally

initiated to deal with some health problems, for instance to get better sleep or 0 fﬂd’:‘“
anxiety. However if a person uses them for a longer period, they are at risk for deveknP‘:g
dependence on it and this leads to addiction. An individual taking a sedative mﬂyﬁ"d‘ .
prescribed dosage to their satisfaction for a period of time after which they moy ir!creﬁ::
the dosage to achieve the same effect. Some of the effects of taking sedatiVes
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. piration, depression and
oy display hostility or aggression, mood
Ppropriately in social settings or at the

jer dosage include decreased awareness, confusion and w- ;lv-.
in-:reased stress. A person with sedative addiction m eak res

swings, poor judgment, and iﬂubiﬁ[g to function o

work place-

9, Hallucinogens

Uallucinogens are drugs that cause hallucinations. Hallucinati

can be defined os intensive distortions in a person's perce lion:m

reality. Under the influence of hallucinogens, people seepima eﬂj

hear sounds and jeel sensations that seem real byt actually dugn s;

ket Hallucinogens cause their effects by disruptin I:g

interaction of nerve cells and the chemical messengers in the Eroin |

Many types of substances are classified as hallucinogens and .;r;g

genefO"H illegal to use. Some examples of hallunincgens are given

below.

Marijuanaisa dry, shredded mixture of flowers, stems, seeds . e §
and leaves of the hemp plant Connobis Sativa. 1;'. is 6. .
hallucinogen widely used in Pakistan. Taken through smoke or
orally, it produces feelings like excitement, relaxation, laughter, and the percepti
slowing down of time etc. Its side effects are anxiety, dizziness, fear increasgd hgzr:;?
dry mouth, memory loss, less coordination, poor sense of bnlancel ond slower reactior;
time. ‘

. Pqiincg!:i:.-n and mescaline are other hallucinogens. These drugs are taken orall
Psilocybin is extracted from a mushroom while mescaline is present in the cactus plant 5

= Cep m——_—

Figure 18.3. Cannabls sativa

Fi PR e o i
gure 18.4. Psilocybin is taken from @ mushroom (left) and mescaline is taken from o cactus (right)

* Dex N
s L’:lm'-th?rphnn is another hallucinogen (also used in cough syrups). It is synthesised
e Oratories. The chemical structure of dextromethorphan resembles morphine.
Extromethorphan produces the hallucination of being out of one’s body.
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3. Narcotics
Narcotics are a small family of drugs obtained from opium (sap of poppy plant), Mobeor:
relieve pain, induce sleep and cause dullness to the senses. Narcotics work on the Eeullts
nervous system: the brain and spinal cord. These drugs produce euphoria (sense of :':::;I
being) and day dreaming (escape from reality) for some time. The _foilawing are the examp 3
of common narcotics. By
® Opium contains analgesic drugs such as merphine and heroin, which gre highy
addictive. Heroin is the most harmful narcotic, which is synthesised from morphine, |y 5
taken in injections and through smoking. It gives a feeling of wellbeing, relaxation and
sedation. Its use leads to respiratory depression and ultimately death,
* Codeine s also obtained from opium. It is used in cough syrups. Inside the body, codeine
changes into morphine and has the same effects like other narcotics.
18.2.1 Associated Problems of Drug Addiction (STidBits
Apart from the negative physical effects of drug (The best way to help addicrs &
addiction, there are psychological and emotional effects | ¢4 guide them to stap, If th
that are equaHH disturbing. Some associated problems promises: to stop but fails, you
of drug addiction are given below. ; may be saving their lives, if you
» The self-esteem of drug addicts is damaged. It sinks | take him to an addiction
lower and lower and they develops negative feelings | treatment centre such as of Anti-
of warthlessness, hopelessness, shame and guilt, \Nurl:otn:s Force, Pakistan. J

* Drug addicts lose their ability to develop caring and honest relationships. They also
destroy their existing relationships. AL gt

o They become less assertive and have great difficulty (8 o Y

expressing opinions or needs. .
¢ Community members characterise drug addicts as
morally weak or as having criminal tendencies.
Therefore, they are generally marginalised.

* Drug abuse has led to an increase in the crime rate.
Drug obusers commit theft or robbery to steal meney to
pay for drugs. In desperation they may steal household
items and sell them to get money. _

» Apart from leading to financial instability, addiction increases the occurrence of canflicts
and causes emotional pain for every memtier of the family.

18.2.3 Symptoms of Drug Addiction ) o
Although different drugs have different physical effects, the symptoms of ad.diﬁth?” A
similor. We can study addiction in terms of physical, behavioural and F‘Sﬂ_-lC""‘ﬂ'i':"g"-:':'l signs:
a. Physical symptoms

* Bloodshot eyes, pupils larger or smaller than usual

e

S

Fig.18.5 Drug addicts; 0 menace
for the society but must be
cured ond reintegrated
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Changes in appetite or sleep patterns
Sudden weight loss or weight gain

L
L]
« Deterioration of physical appearance
L]
-

Addiction of drugs occurs very
quickly. After just one or two uses,
the person may develop a strong

Unusual smells on breath, body or clothing

Tremors,  slurred speech, or impaired  desire for the drug,

b It becom
coordination : "

compulsory for them to use the
b. Behavioural symptams drug again,

o Dropin attendance and performance at work or school

o -Unexplained need for money or financial problerms

o Engaging in secret or suspicious behaviour

« Sudden change in friends and hobbies

s Frequently getting into troub]efﬁghts! accidents, illegol activities)
c. Psgchulogi:ul symptoms

e Unexplained change in personality or ottitude

» Sudden mood swings, irritability, or angry outbursts

e Lack of motivation

e Fear and anxiousness for no reason

IB) Antibiotics: 3

An antibiotic is a drug that kills bacteria or-stops it from increasing in number. Antibiotics
are used to prevent or cure bacterial infections. Antibiotics are categorized os boctericidal
and bacteriostatic. Bactericidal antibiotics kill the bacteria while bacteriostatic antibiotics
stop or inhibit the growth of bacteria.
In general, the use of bactericidal antibiotics is
preferred but many factors may also suit the use ofa A more general term, “anti-
bacteriostatic antibiotics. When a bacteriostatic infective’, describes drugs that do
antibiotic js used, the duration of therapy must be the same to any type of _urgnn‘isrn
Sufjicient to allow the body's immune system to- :,T:;:: % 'r;j:;;:?? ar:.sol,_n:zh:i::gi
1I:E:a1re l:;:.'rr,:per defence against the invading bocteria. bucteriq'mpﬂny other. ¢ '
! Lategories of Antibiotics

Antibiotics cqn be categorised on the basis of chemical structure. Some of the major
<7egories of antibiotics are as follows: _

- Sulfonamides .

Sulfonamides are synthetic antibiotics that contain the sulfonamide group. These are
f.ucterjusmtic in action, They inhibit the synthesis of folic acid in bacteria. Folic acid is
*quired to mgke new DNA. So bacteria stop dividing. Sulphonamides are used to treat

Neumon; :
PNeumonig gng urinary tract infections.
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2. Tetracyclines

Tetracyclines are derive
bacteria. Tetracycline antibiotics
inhibit bacterial protein synthesis.

d from a species of Streptomyces oducing antibodies against them. These antibodies remain in the blood. If disease-causing
are bacteriostatic and P s enter the blood, the already present antibodies attack and kill them,

Tetracyclines are used

Tetracyclines are ngy
children under the age

Used in rm

of 8 ang Cor Your Informatien

i infecti <piratory tract, Specifically durin :
:;ni};:rslr:q?:l::zr:ta?jurr?i:::(:::czfs:c?: ur:dF:lntesti?'uesf tooth dWEIOprnenE Perlods of puring the 1770s, Ed;wurd ':enner he:rf:‘ a milkmaid speaking that she would never have
) ' the fat ol disease 5rnc‘| Ipox, because she had already suffered from a mild disease cowpox.
3. Cephalosporins _ Toking 0 clue from it, Jenner took cowpox pus (containing germs) from the hand of a
Cephalosporins are derived from a species of bacirlc Cephalosporium. Cephalospois kmaid and inoculated an 8-year old boy with it. The boy suffered from cowpox. Six
bactericidal, These antibiotics interfere with the synthesis of the bacterial cg| dre i e later Jenner injected the bou’s arm with smallpox germs. The boy did not get
wall we enner claimed that due to cowpox infection, the boy was protected jrom

Cephalosporin is used to treat pneumonia, strepthmut,.tunsillltis,bronchitis,uu,;uunHPeS ] amallpox. J
0 + sma

skin infections, gonorrhea, urinary tract infections ete. S llpot..
18.3.2 Antibiotics Resistance :

e ot jor s The World Health Organisatign in 1978, the Government of Pakistan established the
Antibiotics plg_:g. an extremely important hrma ' | describes antibiotic “resistant gxpanded Programme on Immunization (EP1). lts
madern med:cmg. However, blacterrc! ave a | bacteria os “nightmare bacterig” uf ose is to vaccinate children. aged 0-11 months
tremendous capability of developing resistance to They pose a catastrophic threqt Eg;nst nine disedses (Polio, Tetanus, Measles

to people in every country in the

world. Diphtheria, Whooping cough, Hepatitis B, Pneumonia,

meningitis, Tuberculosis,). In 2011, all provinces
including Khyber Pokhtunkhwa established their
prwinc':al EPI centres. The EPI, Khyber Pakhtunkhwa
focuses on pnliu eradication, increasing immunisation
toverage, reducing preventable diseases, increasing
immunisation through fixed EPI centres, extending the reach of immunisation services to
remote areas, and introducing new vaccines,

them. When bacteria are exposed to the same
antibiotic over and over, the bacteria can change and
are no longer offected by the same antibiotic.

Bacteria have a number of ways to become antibiotic-resistant, For example, they possess
an internal mechanism of changing their structure so that any given antibiotic no longer
works to inhibit or kill them. They can also develop ways to inactivate, or neutralise the
antibiotic. Some bacteria can transfer the genes coding for antibiotic resistance to other
bacteria to acquire resistance.
Resistance to antibiotics poses a serious and growing problem, because some infectious
diseases are becoming more difficult to treat. Resistant bacteria do not respond to the
antibiotics and continue to cause infection. Some of these resistant bacteria can be treated
with more powerful antibiotics.

| 13.4m |

A vaccine is @ substance prepared to produce immunity against a disease by stimulating
the _pa'oductiun of antibodies in the body. Vaccines include, for example, filspensys..
killed or weakened (harmless) germs, or components or toxins of germs. Themosteaihit *

| method of administering vaccines is through injection, but some are given orally or may ot | ;
1A in the form of nasal sprays. Some vaccines provide lifetime immunity, but others have? p |
i repeated to maintain continuous protection,

When a vaccinie (inactivated or weakened germs or their components or toxi
blood, the whiteblood cells recogniseit as real disease-causing germs. S

ns) enters the )
o they start
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Unit 18 Pharmacalogy

Key Paints.
- e -.hlﬂ!

Pharmacology is the branch of science, which is concerned with the study of drugs -
how they affect living organisms.
A drug is anything chem ical that enters the body and affects the processes in the bOdg,
Pain relievers are medicines that reduce or relieve pains like headaches, musculgr pain
arthritis or any number of other aches and pains. . J
The first antibiotic was penicillin, discovered accidentally from @ mould culture.
A vaccine is any preparation intended to produce immunity against a disease by
stimulating the production of antibodies. s
Sedatives are drugs that slow down brain functions.
Drugs if used continuously changes the chemistry ond neural structures of the brain, As g
result normal functioning without the drug is made nearly impossible. This
uncontrollable desire fordrugs is known-as addiction. :
Hallucinogen is a drug that causes hallucinations, which are intensive distortions in a
person's perceptions of reality.
Narcotics are extracted from Opium (sap of the opium plant). The common narcotics ore
morphine and codeine. :
An antibiotic is a drug that kills bacteria or stops them from increcu'sing in number,
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A select the correct answer,
1 l Any SubsHINCE that is used to modify the physiolagicol systems for the benefit of the
' recipient iss
| a.Medicine B\ faiing
¢ Narcotic d.Drug
2, Oral drugs are absorbed in the blood and are first taken to;
o.Kidneys b. Lungs
c.Liver d.Brain

3. Any preparation intended to produce immunity to a disease by stimulating the
i production of antibodies is:

a.Drug b. Antibiatic
c. Analgesic d.Vaccine
4. Drugs that calm patients down, easing agitation and permitting sleep is termed os;
a.Painkiller b.Hallucinogen ;
¢.Sedative d.Narcotic
5. There are two types of narcotic drugs; opiates and synthetic; which one of the following is
synthetic; '
a. Morphine b.Codeine ¢.Methadone d.Herain
6. The uncontrollable desire for drugs is known as;
. a.Addiction b.Vaccination c.Infection d.Heroin
7. All of the following are classes of antibiotics EXCEPT;
‘a. Sulfonamides b, Tetracycline c.Penicillin d.Morphine
8. Which of these is the source of narcotics?
2.Opium plant b.Cactus plant ~ c.Cannabis plant  d.Mushroom
9. Vaccines can be administered through;
a.Injections * b.Mouth c.Nose d.All of these
i Cephalosporins are derived from;
G'Fu“‘fl'-‘s b.Bacterium ¢.Cannabis d.Opium

B. Write short answers to the following questions.

1. .
What s drug addiction and what are the effects of addiction?
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2. Differentiate between antibiotics and vaccines.

3. Enlist the bod effects of nicotine, caffeine and cocaine, Are these-addictive?
4. What are the responsibilities of society to deal with drug addicts?

5. How are vaccines prepared?

6. Give two examples of drugs, which are extracted from plants.

7. Define drug addiction. What are the three major categories of drugs, which can cqy
' g

+  oaddiction?
8. Define analgesic, antibiotics, and sedatives.
9. - Differentiate between bactericidal and bacteriostatic antibiotics.
10. Define narcotics and give examples.
C. Write detailed answers to the foliowing questions:

1. What roles do.drugs play in our life?

2. Differentiate between narcotics and drugs. What are the different symptoms of drug -

addiction?
3. What are hallucinogens? Give examples with their sources. ;

4. Describe the mechanisms of action of three groups of antibiotics. Also mention the
diseases for which each of these groups is used.

5. What are vaccines? Describe the different ways of producing vaccines.

6. What are the different classes of antibiotics and what is resistance to antibiotics?

iSclence, Technology and!Society
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- reactions in cells. _

1. Compile a list of various painkillers, antibiotics and sedatives being used in your
household. ' :

2. Summarise the antisocial effects of the usage of hallucinogens-and narcotics.

3. Analyse the effects of possible over-dosage, under-dosage and drug interactions when

using antibiotics without a doctor's consultation.
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A
Abiotic A , B
Nonliving; pecifically, the nonliving components of an ecosystem, such as
emperature, humidity, the mineral content of the soil, ete.

Abascisi¢ acid (ABA)

A plant hormone that generally acts to inhibit growth, promote dormancy, and
help the plant tolerate stressful conditions.

Absorption
The movement O

Active transport .
The movement of a substance across a biological membrane against its

concentration of electrochemical gradient, with the help of energy input and
specific transport proteins.

Adenosine triphosphate (ATP)

An adenine-containing nucleoside triphosphate that releases free energy when its
phosphate bonds are hydrolyzed. This energy is used to drive endergonic

f water and dissolved substances into a cell, tissue, or organism.

Alternation of generations
A life cycle in which there is both a multicellular diploid form, the sporophyte,

and a mp]liccl[u];u haploid form, the gametophyte; characteristic of plants.
Amino group
A functional group that consists of a nitrogen atom bonded to two hydrogen
atoms; can act as a base in solution, accepting a hydrogen ion and acquiring a
charge of +1. :
Amoeboid
Iff:;u{zhgct::refm}gl;:y means of pseudopodia (temporary cytoplasmic protrusions
Anaerobic
:—;Ckl';lg)g‘ oxygen; referring 10 an organism, environment, or cellular process that
ygen and may be poisoned by it. )

?nntllleridium pl. antheridia 1

. p'at.n_s, the male gametangium, a moist chamber in which gametes develop.
ntibiotic 3

A chemical that kills bacteria or inhibits their growth.
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Antibody
An antigen-binding immunoglobulin, produced by B cells, that functions as the

effector in an immune response.

Artery
A vessel that carries blood away from the heart to organs throughout the body.

Asexual reproduction
A type of reproduction involving only one parent that produces genetically

identical offspring by budding or by the division of a single cell or the entire
organisni into two or more parts.

Bacteria
One of two prokaryotic domains, the other being the Archaea.

Bbacteriophage
[L. bacterium + Gk. phagein, to eat]
A virus that parasitizes a bacterial cell. :

Bark
All tissues external to the vascular cambium in a plant growing in thickness,

consisting of phloem, phelloderm, cork cambium, and cork..

Binary fission :
The type of cell division by which prokaryotes reproduce; each dividing daughter
cell receives a copy of the single parental chromosome.

Biochemical pathway : :
An ordered series of chemical reactions in a living cell, in which each step is

catalyzed by a specific enzyme; different biochemical pathways serve different
functions in the life of the cell.

Biomass

The dry weight of organic matter comprising a group of organisms in a particular
habitat.

Biosphere . ;
The entire portion of Earth that is inhabited by life; the sum of all the planet's
. communities and ecosystems.

Biotechnology ; -
The industrial use of living organisms or their components (o improve humar

health and food production.

e e——
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jolic )
Bm.nt-ik) [Gk. bios, life]

pertaining 0 the living organisms in the environment,

B'Uﬂd pr‘cﬁsurﬁ
The hydmstatic force that blood exerts against the wall of a vessel.

C

Carcinogen

A chemical agent that causes cancer,

Ca[ﬂhﬂnc pathwn}'

A metabolic pathway that releases energy by breaking down complex molecules
into simpler compounds.

Catalyst
A substance that lowers the activation energy of a chemical reaction by forming a

{emporary association with the reacting molecules: as a result, the rate of the
reaction is accelerated. Enzymes are catalysts.

Centromere

The centralized region joining two sister chromatids,

Centrosome

Material present in the cytoplasm of all eukaryotic cells and important during cell
division; also called microtubule-organizing center,

Chromatin

The complex of DNA and proteins that makes up a eukaryotic chromosome.
When the cell is not dividing, chromatin exists as a mass of very long, thin fibers
that are not visible with a light microscope.

Chromosome

A threadlike, gene-carrying structure found in the nucleus. Each chromosome

consists of one very long DNA molecule and i i i
rsvihie : nd associated proteins. See chromatin.

-A phenotypic situation in which bothi alleles are expressed in the heterozygote.

Cytoplasm

The entire contents of 4
Dbt iraibeng the cell, exclusive of the nucleus, and bounded by the

D
Daughter cell

cell i :
Gk ! that is the offspring of a cell that has undergone mitosis or meiosis. The

daughter" does not indicate the sex of the cell.
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Diaphragm

A sheet of muscle that forms the bottom wall of the thoracic cavity in mamngjs.
active in ventilating the lungs. i
Diffusion

The spontaneous tendency of a substance to move down its concentration gradien
from a more concentrated to a less concentrated area,

Digestion _
The process of breaking down food into molecules small enough for the body 1

absorb.

DNA
Abbreviation of deoxyribonucleic acid.
DNA ligase

A linking enzyme essential for DNA replication; catalyzes the covalent bonding
of the 3' end of a new DNA fragment to the 5' end of a growing chain,

Double fertilization .

A mechanism of fertilization in angiosperms, in which two sperm cells unite with
two cells in the embryo sac to form the zygote and endosperm.

E .

Ecological pyramid :

A graphic representation of the quantitative relationships of numbers of
organisms, biomass, or energy flow between the trophic levels of an ecosystem.
Because large amounts of energy and biomass are dissipated at every trophic
level, these diagrams nearly always take the form of pyramids.

Ecology

-F

The study of how organisms interact with their environments.

Ecosystem ; .
A level of ecological study that includes all the organisms in a given area as well

as the abiotic factors with which they interact; a community and its physical
environment.

Energy
The capacity to do work by moving matter against an opposing force.

Epithelial tissue
Sheets of tightly packed cells that line organs and body cavities.

Evolution , '
All the changes that have transformed life on Eart

the diversity that characterizes it today.

S

h from its earliest beginnings {0
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ocrine glands i It . :
Ex h as sweat glands and digestive glands, that secrete their products into

Glands, sU€ : ; b
ducts that empty onto surfaces, such as the skin, or into cavilies, such as the

interior of the stomach.

entation . i
_l:f:ﬂabn]ic process that makes a limited amount of ATP from glucose without an

electron transport chain and that produces a characteristic end-product, such as
ethyl alcohol or lactic acid.

Fertilization
The union of
Tiltration
The first stage of
the glomerular capi
renal bule..

G

Gametophyte I : i
The multicellular haploid form in organisms undergoing alternation of

generations, which mitotically produces haploid gametes that unite and grow into
the sporophyte generation. i

Glucose
A six-carbon sugar (CsH20¢); the most common monosaccharide in animals.

haploid gametes to produce a diploid zygote.

kidney function; blood plasma is forced, under pressure, out of
Ilaries into Bowman's capsule, through which it enters the

Glycerol

A three-carbon molecule with three hydroxyl (0H) groups attached: a glycerol
Enlecule can combine with three fatty acid molecules to form a fat or an oil.
Hemoglobin

An iron-containing protein in red blood cells that reversibly binds oxygen. ~
Hemophilia :

A group of hereditary disorders characterized by failure of the blood to clot and
consequent excessive bleeding from even minor wounds.

Herbivore

A heterotrophic animal that eats plarits.
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H1V
Abbreviation of human immunodeficiency virus, the infectious agent that cauges
AIDS; HIV is an RNA retrovirus.

Hormone
One of many types of circulating chemical signals in all multicellular organismg

that are formed in specialized cells, travel in body fluids, and coordinate the
various parts of the organism by interacting with target cells.
Hypothalamus

The ventral part of the vertebrate forebrain; functions in maintaining homeostasis l

especially in coordinating the endocrine and nervous systems; secretes hormones
of the posterior pituitary and releasing factors, which regulate the anterior
pituitary. *

I

Inflammation

A body strategy initiated by the release of chemicals following injury or infection
which brings additional blood with its protective cells to the injured area.

Interstitial cells
Cells in the testes that produce testosterone, the major male sex hormone.

Internal fertization: The union of sperm and egg inside a chamber in the body.
This is the mode of reproduction in terrestrial animals.

L

longated section of the renal tbule that dips down into the

laop of henle: An e
parating the proximal

kidney's medulla and then ascends back up to the cortex, se

and distal convoluted tubules.

M :
Meiosis: The division process that produces cells with one-half the number of
chromosomes in each somatic cell. Each resulting daughter cell is haploid (In).

n in which homologous chromosomes

Meiosis I: A process of reductional divisio
ter cells.

pair and then segregate. Homologues are partitioned into separate daugh
Meiosis 1I: Second meiotic division. A division process resembling mitosis,
except that the haploid number of chromosomes is present. After the
chromosomes line up at the metaphase plate, the centromeres split and the WO

sister chromatids separate. ’

conger raa (MRN ,;L);The RNA that carries genetic information from the DN:A
-Mﬂr.;g nﬁclaus to the ribosomes in the cytoplasm, where the sequence of bases in
'ﬂ':; mRNA is translated into a sequence of amino acids.
Mtgmﬁnn; Movements of a population into or out of an area.
osis: The process of cell division producing daughter cells with exactly the
E:Le-numher of chromosomes as in the mother cell.
le tissue: Bundles and sheets of contractile cells that shorten when
S ding force for controlled movement.

stimulated, provi
Mutation: Rando
gene pool.

Mutualism: The sy

N o
Negative feedback: Any regulatory mechanism in which the increased level of a
substance inhibits further production of that substance, thereby preventing

harmful accumulation. A type of homeostatic mechanism.
Nerve: Parallel bundles of neurons and their supporting cells.

m heritable changes in DNA that introduce new alleles into the

mbiotic interaction in which both participants benefit.

Neuron: A nerve cell

0
Osmoregulation: The maintenance of a stable fluid environment using hormones
to regulate osmotic gradients that adjust fluid concentration, as in the nephrons of

the kidneys.

Osmosis: The diffusion of water through a differentially permeable membrane.
Oxytocin: A female hormone released by the posterior pituitary which triggers
uterine contractions during childbirth and the release of milk during nursing.

P

Parathyroid glands: Four glands attached to the thyroid gland which secrete
parathyroid hormone (PTH). When blood calcium levels are low, PTH is secreted,
causing calcium to be released from bone.

Parthenocarpy: The development of fruits without fertilization.

Parthenogenesis: Process by which offspring are produced without eg;r.r,
fertilization,
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Pectoral girdle: The two scapulae (shoulder blades) and two clavicles

A genetic transfer mechanism that produces new DNA in

i i - pation:

(sellarbins] whch SuppieL o A VP S ot O L SR e Tm;:i:,:rl::n DNA from a new organism is combined with the DNA of the host

Plasmid: A small circle of DNA in bacteria in addition to its own chromosome. :::;l

% l Translation: The cell process that converts a sequence of nucleotides in mMRNA
i jon i 2 : .se uence of amino acids.

Recessive: An allele whose expression 18 masked by the dominant allelé for the fnto &-564

same trail. ; U

Recombinant DNA: DNA formed by the insertion of foreign' genes or foreign Urethra: A tube that extends from the urinary bladder through the length of the

sections of DNA from one organism into the chromosomes of a host cell. penis, conveying both sperm and urine, though not simultaneously.

Replication: Duplication of DNA, usually prior to cell division. Urine: The excretory ﬂllid_ consisting of urea, other nitrogenous substances, and

: o salts dissolved in water. It is formed by the kidneys.

5
Sex chromosomes: The one chromosomal pair that is not identical in the

" karyotypes of males and females of the same animal species.
Sex hormones: Steroid hormones which influence the production of gametes and
the development of male or female sex characteristics. ; ‘
Skeletal muscles: Separate bundles of parallel, striated muscle fibers anchored to
the bone, which they can move in a coordinated fashion. They are under voluntary
control. ; .

Skeleton: A rigid form of support found
body with a protective encasement or providing,
animal.

in most animals either surrounding the
a living girder system within the

rent

A close, long-term relationship between two individuals of diffe

Symbiosis:
species.

T

Thermoregulation: The process of maintaining a con
temperature in spite of fluctuations in external temperatures.

Transeription: The process by which a strand of RNA assembles alo
the DNA strands.

Transfer rna (tRNA ): A type of RN
translates it into amino acids.

\———
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A that decodes mRNA's codon message and
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Acacia . 23
Additive drugs, 172
AIDS, 96

Ali Bin Isa, 48

Antibiotics, 175

Appendicular skeleton, 62-63
" Arthritis, 70

Associative neuron, 39

Asthma, 15

Axial skeleton, 62

B

Biceps 68

Binary fission, 76
Biogeochemical cycles, 132-134
Biological Consequences of
Smoking, 11

Bronchioles 9
Bronchitis, 13
Budding, 78-90

C

Cacti, 22

Cerebrospinal fluid, 41
Cerebrum, 4]

Chemical coordination, 37
Chromosomes, |02
Cigarette smoke, |1
Cloning, 82

D

Dominance relations 111
Double fertilization, 85

Ecosystem, 124
Emphysema, 14
Expiration, 10

F

Fermentation, 155
Fermenter, 158,159
Food chain, 129
Food webs, 130

G

Gaseous Exchange in Plants 6-7
Genetic Engineering, 161
Gums, 23-24

Guttation, 23

H

Hilus, 26

Homeostasis, 21

Human endocrine gland 50-54
Human eye, 45-46

Human skeleton, 61

Human skin, 24

Hydrophytes, 22
Hypothalamus, 41

I
Ibn Al Haitham, 48
Inspiration. 10

J

Joints, 66

K
Kidney Stongs.zg

Latex, 23 106-110

s of Inheritance 0
tﬂe::ls of Ecological Organisation,

122
Lithotripsy, 29
Lung Cancer, 15

M

Meninges, 42
Mesophytes, 21
Midbrain. 41
Motor neuron, 39

N

Nasal cavities. 8

Negative Feedback Mechanism, 55
Nephron, 26-27

Nervous disorders, 56

Neuron, 38-39

O
Osmoregulation, 21
Osteoporosis, 69-70

P i

Pain killers, 170
Parthenocarpic fruits,86
Pelvis.; 26

Peritoneum, 31
Photoreceptors,45
Pneumonia, 14
Pollination., §6-87
Pollution, 143-148
Pons, 38

Prcssl:ue Filtration, 97
Protein synthesis, 105

Reabsorption, 28
Reflex action, 44
Reproductive system of r

95
Resins, 23

S

Seed, 88-89

Sensory neuron, 39

Skin as Homeostatic Organ, 24
Spinal cord, 42-43

T
Thalamus, 41
Tubular Secretion, 28

w

Urbanisation, 139
Ureter,25.
Urethra,25 i
Urinary bladder,25

v
Variations, 112

Vi salius, 67
X
xerophytes, 22

Biolo

abbit, 94-
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2. Faiz Nadeem - The textbook is easy to be covered within academic year.

Mr. Nadeem is working as a Lecturer in Islamabad Model College 1-8/3,
Islamabad. He has been involved.is the writing of Textbooks of General | [ Page No. Observation/comments s
Science and Biology at primary and secondary level. tggested amendment along with rationale

3. Shafqat Rasool e

Mr. Shafqat is a Lecturer in Islamabad Model College F-8/4, Islamabad, He'
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