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CHAPTER -1 

You have seen several kinds of 
plants and animals. However, there are 
other living organisms around us which we 

cannot see with our unaided/naked eyes. 
These are called micro-organisms or 
microbes. For example, you might have 
observed that during rainy season moist 
bread gets spoiled and its surface gets 
covered with greyish white patches. 
Observe these patches through a 
magnifying glass. You will see tiny, black 
rounded structures. Do you know what 
these structures are and where did these 
comefrom? 

1.1 Microorganisms 

Activity 1 .1 

Collect some moist soil from the field 

in a beaker and add water to it. After soil 

particles have settled. Take a drop and 

spread it on a slide. Observe it under a 

microscope. What do you see? 

Activity 1 .2 

Take a few drops of water from a 

pond. Spread it over a glass slide and 

observe through a microscope. 

Do you find tiny organisms moving around? 

These observations show that water 

and soil are full of tiny organisms, though 

not all of them fall into the Category of 

microbes. These microorganisms or 

microbes are so small in size that they 

cannot be seen with the unaided eye. Some 

of these, such as the fungus that grows on 
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bread, can be seen with a magnifying glass. 

Others cannot be seen without the help of a 

microscope. That is why these are called 

microorganisms. 

Microorganisms are classified into four 

major groups. These groups are bacteria, 

fungi, protozoa and some algae. Some of 

these common microorganisms are shown 

in Figs.1.1 -1.4. 

Viruses are also microscopic. They, 

however, reproduce only inside the cells of 

the host organism, which may be .a 

bacterium, plant or an animal. Some of the 

viruses are shown in Fig. 1.5. Common 

ailments like cold, influenza (flu) and most 

coughs are caused by viruses. Serious 

diseases like polio and chicken pox are also 

caused by viruses. 
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Fig. 1.1 : Virus(ts 

Diseases like dysentery and malaria 

are caused by protozoans whereas typhoid 

and tuberculosis (TB) are bacterial 

diseases. 
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Spiral Bacteria 

Chlamydomonas Spirogyra 

Fig. 1.2: Algae 

Bread mould 
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Rod Shaped Bacteria 

Fig. 1.1: Bacteria 

Amoeba 

Paramecium 

Fig. 1.3: Protozoa 

Pen/c/1/ium 

Fig. 1.4: Fungi 

' 
~ 

Aspergl/lus 
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You might have learnt about some of 

these microorganisms from your elders. 

1.2 Where do Microorganisms Live? 

Microorganisms may be single-celled like 

bacteria, some algae and protozoa, or 

multicellular, such as algae and fungi. They 

can survive under all types of envitonment, 

ranging from ice cold climate to hot springs 

and deserts to marshy lands. They are also 

found inside the bodies of animals including 

humans. Some microorganisms grow on 

other organisms while others exist freely. 

Microorganisms like amoeba can live 

alone, while fungi and bacteria may live in 

colonies. 

1.3 Microorganisms and Man 

Microorganisms play an important role in 

our lives. Some of them are beneficial in 

many ways whereas some others are 

harmful and cause diseases. Let us study 

about them in detail. 

Friendly Microorganisms 

Microorganisms are used for various 

purposes. They are used in the preparation 

of curd, bread and cake. 

Microorganisms have been used for the 

production of alcohol since ages. 

They are also used in cleaning up of 

the environment. For example, the organic 

wastes (vegetable peels, remains of 

animals, faeces, etc.) are broken into 

simple substances by bacteria. Recall that 

bacteria are also used in the preparation of 

medicines. In agriculture they are used to 

increase soil fertility by fixing nitrogen. 

[Th.t:Jammu & Kashmir Board of School Education 

Making of Curd and Bread 

You might have heard that milk is turned into 

curd by bacteria. 

I saw that my mother added a little curd to warm 
milk to set curd for the next day. I wonder why! 

Curd contains several micro­

organisms. Of these, the bacterium 

Lactobacil/us promotes the formation of 

curd. It multiplies in milk and converts it into 

curd. Bacteria are also involved in the 

making of cheese, pickles and many other 

food items. An important ingredient of rava 

(suji ) idlis and bhaturas is curd. Can you 

guess why? 

Activity 1 .3 

Take ½ kg flour (atta or maida), add some 

sugar and mix with warm water. Add a small 

amount of yeast powder and knead to make 

a soft dough. What do you observe after two 

hours? Did you find the dough rising? 

Yeast reproduces rapidly and 

produces carbon dioxide during respiration. 

Bubbles of the gas fill the dough and 

increase its volume (Fig. 1.6). This is the 

basis of the use of yeast in the baking 

industry for making breads, pastries and 

cakes. 

3 i 
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Co1nrnorci:1I Use of Microor~FHliSlll!~ 

Microorganisms are used for the large 
scale production of alcohol, wine and acetic 
acid (vinegar). Yeast is used for commercial 
production of alcohol and wine. For this 
purpose yeast is grown on natural sugars 
present in grains like barley, wheat, rice and 

crushed fruitjuices, etc. 

Activity 1 .4 

Take a 500 ml beaker filled upto % wit~ 
water. Dissolve 2-3 teaspoons of sugar in it. 
Add half a spoon of yeast powder to the 
sugar solution. Keep it covered in a warm 
place for 4-5 hours. Now smell the solution. 
Could you get a smell? 

This is the smell of alcohol as sugar 
has been converted into alcohol by yeast. 
This process of conversion of sugar into 
alcohol is known as fermentation. 

Louis Pasteur 

discovered fermentation 

in 1857. 

Medicinal Use of Microorganisms 

Wh~never you fall ill the doctor may give 

you some antibiotic tablets, capsules or 
injections such as of pencillin. The source 

of such medicines is microorganisms. 

These medicines kill or stop the growth of 

the disease-causing microorganisms. Such 

medicines are called antibiotics. These 
days a number of antibiotics are being 

produced from bacteria and fungi. 

Streptomycin, tetracycline and 

erythromycin are some of them. 
::1-li::i~I •f •!:l•i#•)§ 4 
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In 1929, Aloxnndor Fleming wan 
working on a culture of dlsoano 
causing bacteria. Suddenly ho 
found the spores of a little green 

"" mould In one of his culture plates. r--_w----
d that the presence of mould Ho observe 

d the growth of bacteria. In fact, it also prevente 
killed many of these bacteria. From this, the 
mould penicillin was prepared. 

Commonly known antibiotics which are 
made from fungi and bacteria. The 
antibiotics are manufactured by growing 
specific microorganisms and are used to 
cure a variety of diseases. 

Antibiotics are even mixed with the 
feed of livestock and poultry to check 
microbial infection in animals. They are also 
used to control many plant diseases. 

It is important to remember that antibiotics 
should be taken only on the advice of a qualified 
doctor. Also you must finish the course 
prescribed by the doctor. If you take antibiotics 
when not needed or in wrong doses, it may 
make the drug less effective when you might 
need it in future. Also antibiotics taken 
unnecessarily may kill the beneficial bacteria in 
the body. Antibiotics, however, are not effective 
against cold and nu as these are caused by 
viruses. 

Vaccine 

Why are children/ infants given vaccination? 

When a disease-carrying microbe enters 
our body, the body produces antibodies to 
fight the invader. The body also remembers 
how to fight the microbe if it enters again. So, 
if dead or weakened microbes are 
introduced in a healthy body, the body fights 
and kills them by producing suitable 
antibodies. The antibodies remain in the 

J 
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body and we are protected from the 

disease causing microbes. This Is how a 

vaccine works. Several diseases, including 

cholera, tuberculosis, smallpox and 

hepatitis can be prevented by vaccination. 

Edward Jonnor discovered tho vaccine for 

smallpox In 1798. 

In your childhood, you must have 

been given injections to protect yourself 

against several diseases. Can you prepare 

>-..◄ 
I "" 
I _-=::, }I 
!~ ~ 
~ ~~ 
I -L--..i L_ 

a list of these diseases? You may take help 

from your parents. 

II is essential to protect all children 

against these diseases. Necessary 

vaccines are available in the nearby 

hospitals. You might have seen the 

advertisement on T.V. and newspapers 

regarding protection of children against 

polio under Pulse Polio Program. Polio 

drops given to children are actually a 

vaccine. 

A worldwide campaign against smallpox 

--
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l1as nnolly led lo lls oradlcallon from mo~I 

parts of tho world. 

These days vaccines are made on a 

large scale from microorganisms to protect 

humans and olher animals from several 

diseases. 

Increasing Soll Fertility 

Some bacteria and blue green algae (Fig. 

1.7) are able to fix nitrogen from the 

atmosphere to enrich soil with nitrogen and 

increase Its fertility. These microbes are 

commonly called biological nitrogen fixers. 

Cleaning the Environment 

Sometimes you might have observed the 

school gardener making manure. Along with 

his colleagues, he collected wastes of 

plants, vegetables and fruits from nearby 

houses and gardens. He put them in a pit 

meant for waste disposal. After some time. ii 

decomposed and got converted to manure. 

Do you want to know how this could 

happen? 

Activity 1.5 

Take two pots and fill each pot half With soil. 

Mark them A and B. Put plant waste in pol A 

and things like polythene bags, empty glass 

bottles and broken plastic toys in pol B. Put 

Fig. 1. 7 : Tho Nitrogen Fixing B/uo Groen Algae 

( 5 ) 
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the pots aside. Observe them after 3-4 

weeks. 
• the Do you find any difference in 

contents of the two pots? If so, what is the 
difference? You will find that plant waste in 
pot A, has been decomposed. How could 
this happen? The plant waste has been 
converted into manure by the action of 
microbes. The nutrients released in the 
process could be used by the plants again. 

Did you notice that in pot B, the 
polythene bags, empty glasses, bottles and 
broken toy parts did not undergo any such 
change? The microbes could not 'act' on 
them and convert !hem into manure. 

You often see large amounts of dead 
organic matter in the form of decaying 
plants and sometimes dead animals on the 
ground. You find that they disappear after 
some time. This is because the 
microorganisms decompose dead organic 
waste of plants and animals converting 
them into simple substances. These 
substances are again used by other plants 
and animals. Thus, microorganisms can be 
used to degrade the harmful and smelly 
substances and thereby clean up the 
environment. 

1.4 Harmful Microorganisms 

Microorganisms are harmful in many ways. 
Some of the microorganisms cause 

diseases in human beings, plants and 
animals. Such disease-causing 
microorganisms are called pathogens. 
Some microorganisms spoil food, clothing 

and leather. Let us study more about their 

harmful activities. 

~•mmu & Kashmir....,., khool Educatto,, 

Disease- causing Microorganisms 
111 

Humans 

Pathogens enter our body through the air we 

breathe, the water we drink or the food We 

eat. They can also get transmitted by direct 

contact with an infected person or carried 

through an animal. Microbial diseases that 

can spread from an infected person to a 

healthy person through air, water, food or 

physical contact are called communicable 
diseases. Examples of such diseases 

include cholera, common cold, chicken pox 

and tuberculosis. 

.When a person suffering from 

common cqld sneezes, fine droplets of 

moisture carrying thousands of viruses are 

spread in the air. The virus may enter the 
body of a healthy person while breathing. 

Then how can you prevent the 
spread of communicable diseases? 

We should keep a h_andkerchief on 
the nose and mouth while sneezing. It is 

better to keep a distance from infected 
persons. 

There are some insects and animals which 

act as carriers of disease causing 

microbes. Housefly is one such carrier. The 

fiies sit on the garbage and animal excreta. 

Pathogens stick to their bodies. When these 

flies sit on uncovered food they may transfer 

the pathogens. Whosoever eats the 

contaminated food is likely to get sick. So, it 

is advisable to always keep food covered. 

Avoid consuming uncovered items of food. 

Another example of a carrier is the female 

Anopheles mosquito (Fig. 1.8), which 

carries the parasite of malaria. Female 
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Aedes mosquito acts as carrier of dengue 

virus. How can we control the spread of 
malaria or dengue? 

Fig. 1.8: Female Anopheles Mosquito 

Why does the teacher keep telling us not to let 

water collect anywhere in the neighbourhood? 

All mosquitoes breed in water. Hence, one 
should not let water collect anywhere, in 
coolers, tyres, flower pot Etc. By keeping 

lthi1•mmu & Kashmir Board of School Education 

the surroundings clean and dry we can 

prevent mosquitoes from breeding. Try to 

make a list of measures which help to avoid 

the spread of Malaria. 

Some of the common diseases 

affecting humans, their mode of 

transmission and few general methods of 

prevention are given in Table·1.1. 

Disease- causing Microorganisms in 
Animals 

Several microorganisms not only 
cause diseases in humans and plants, but 
also in other animals. For example, anthrax 

Table 1.1: Some Common Human Diseases Caused by Microorganisms 

Human Disease Causative Mode of Preventive measures 
Microorganism Transmlssron (General) 

Tuberculosis Bacteria Air Keep the patient in complete 
Measles Virus Air isolation. Keep the personal 
Chicken Pox Virus Air/Contact b~longings of the patient away 
Polio Virus Air/Water from those of the others. 

Vaccination to be given at 
suitable age. 

Cholera Bacteria Water/Food M~intain personal hygiene 

Typhoid Bacteria Water and good sanitary habits. 
Consume properly cooked food 
and boiled drinking water. 
Vaccination. 

Virus Water 
Drink boiled drinking water. Hepatitis B 
Vaccination. 

Protozoa Mosquito 
Use mosquito net and Malaria 
repellents. Spray insecticides 

and control breeding of 

mosquitoes by not allowing 

water to collect in the 

surroundings. 

7 ) 
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is a dangerous human and cattle disease 

caused by a bacterium. Foot and mouth 

disease of cattle is caused by a virus. 

Robert Koch (1876) 
discovered the bacterium 

(Bacillus anthracis) which 

causes anthrax disease. 

Disease- causing Microorganisms in 

Plants 

Several microorganisms cause diseases in 

plants like wheat, rice, potato, sugarcane, 

orange, apple and others. The diseases 

reduce the yield of crops. See Table1 .2 for 

-..uucauo,, 

and he ate a variety of foodstuff 

reaching home he started vomiting a d. On 
n had 

to be taken to a hospital. The doctors • a1dtha1 
this condition could be due to f 

ood 
poisoning. 

Saba wonders how food can become 
'poison'. 

Food poisoning could be due t o the 
consumption of food spoilt by s orn8 
microorganisms. Microorganisms that 9 row 
on our food sometimes produce t . ox,c 
substances. These make the food 

poisonous causing serious illness and even 

death. So, it is very important that We 

preserve food to prevent it from being spoilt. 

Table 1.2: Some Common Plant Diseases Caused by Microorganisrns 

Plant Micro-
Diseases organism 

Black Rot of Bacteria 
Cabbage 

Late Blight Fungi 
of Potato 

White Rust Fungi 
of Mustard 

some such plant diseases. They can be 

controlled by the use of certain chemicals 
which kill the microbes. 

Food Poisoning 

Yasir was invited by his friend to a party 

r a ..., 
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1 •5 Food Preservation 

How do we preserve cooked food at home? 

You know that bread left unused under moist 
cond·t· . 1 tons is attacked by fungus. 
M1croorgan· . isms spoil our food. Spoiled food 
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emits bad smell a'nd has a bad taste and its 
colour also changes. Is spoiling of food a 
chemical reaction? 

Saba bought some mangoes but 
she could not eat them for a few days. Later 
she found that they were spoilt and rotten. 
But she knows that the mango pickle her 
grandmother makes does not spoil for a 
long time. She is confused. 

Let us study the common m_ethods to 
preserve food in our homes. We have to 
prevent it from the attack of 
microorganisms. 

Chun1c~I Methods 

Some preservatives are used to check the 
growth of microorganisms. We add salt or 
acid preservatives to pickles to prevent the 
attack of microbes. Sodium benzoate and 
sodium metabisulphite are common 
preservatives. These are also used in the 
jams and squashes to check their spoilage. 

P1 cscrva( OI°' h., Co~ ,"'on S . 

Common salt has been used to 
preserve meat and fish for ages. Meat and 
fish are covered with dry salt to check the 
growth of bacteria. Salting is also used to 
preserve amla, raw mangoes, tamarind, 
etc. 

Pre_scrvat -:>n: f 1,.- r 

Jams, jellies and squashes are preserved 

by sugar. Sugar reduces the moisture 
content which inhibits the growth of bacteria 

which spoil food. 

Pre< L rv ~ • 1 on I.) 1 0 ' .., n ' 

Use of oil and vinegar prevents spoilage of 
pickles because bacteria cann ..... , I, a in 

such an environment. Vegetable~ .Jits, 
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fish and meat are often preserved by this 
method. 

You must have observed your mother 
boiling milk before it is stored or used. 
Boiling kills many microorganisms. 
Similarly, we keep our food in the 

refrigerator. Low temperature inhibits the 
growth of microbes. 

Why does the milk that comes in packets 
not spoil? My mother told me that the milk is 
'pasteurized'. What is pasteurization? 

Pasteurized milk can be consumed 
without boiling as it is free from harmful 
microbes. The milk is heated to about 70-C 
for 15 to 30 seconds and then suddenly 
chilled and stored. By doing so, it preven~s 
the growth of microbes. This process was 
discovered by Louis Pasteur. It is called 
pasteurization. 

C. ,::: .• 

These days dry fruits and even 
vegetables are sold in sealed air tight 
packets to prevent the attack of microbes. 

1.6 Nitrogen F·,x.:1tion 

You might have learnt about the bacterium 

Fig. 1.9: Roots of a Legurninous Plant with Root 

Nodules 
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Rhizobium. It is involved in the fixation of 

nitrogen in leguminous plants (pulses). 

Recall that Rhizobium lives in the root 

nodules of leguminous plants (Fig. 1.9), 
such as beans and peas, with which it has a 

symbiotic relationship. Somet!mes nitrogen 
gets fixed through the action of lightning. 

But you know that the amount of nitrogen in 

the atmosphere remains constant. You may 
wonder how? Let us understand this in the 
next section. 

1. 7 Nitrogen cycle 

Our atmosphere has 78% nitrogen gas. 

Nitrogen is one of the essential constituents 

of all living organisms as part of proteins, 

chlorophyll, nucleic acids and vitamins. The 

atmospheric nitrogen cannot be taken 

directly by plants and animals. Certain 

bacteria and blue green algae present in the 

lfi• Jammu & Kashmir soini of School Education 

soil fix nitrogen from the atmosphere and 

convert into compounds of nitrogen. Once 

nitrogen is converted into these usable 

compounds, it can be utilised by plants 

from the soil through their root system. 

Nitrogen is then used for the synthesis of 

plant proteins and other compounds. 

Animals feeding on plants get these 

proteins and other nitrogen. compounds 

(Fig. 1.10). 

When plants and animals die, bacteria and· 

fungi present in the soil convert the 

nitrogenous wastes into nitrogenous 

compounds to be used by plants again. 

Certain other bacteria convert some part of 

them to nitrogen gas which goes back into 

the atmosphere. As a result, the 

percentage of nitrogen in the atmosphere 

remains more or less constant. 

ATMOSPHERIC 

Nitrogen fixing 
bacteria and 

blue green algae 
fix atmospheric 

nitrogen 

Lightning 
fixes 

nitrogen 

Bacteria, 
in turn, fix 

nitrigen into 
nitrogenous .......____ -
compunds ~ 
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NITROGEN ---

Uptake 
by 

Plants 

Compounds of 
Nitrogen in the Soil 

Fig. 1.10 
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Animals 
eat 

plants 

Nitrogenous 
waste 

from excretion 
and death 

Bacteria turn 
compounds 
of nitrogen 

into gaseous 
nitrogen 
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WHATYOUHAVELEARNT 

Microorganisms are too small and are not visible to the unaided 
eyes. 

They can live in all kinds of environment ranging from ice cold 
climate to hot springs and deserts to marshy lands. 

Microorganisms are found in air, water and in the bodies of plants 
and animals. 

They may be unicellular or multicellular. 

Microorganisms include bacteria, fungi, protozoa and some algae. 
Viruses, though different from the above mentioned living 
organisms, are considered microbes. 

Viruses is quite different fro"1 other microorganisms. They 
reproduce only Inside the host organism; bacterium, plaQt or 
animal cell. 

Some microorganisms are useful for commercial production of 
medicines and alcohol. 

Protozoans cause serious diseases like dysentery and malaria. 
Some of the microorganisms grow on our food and cause food 
poisoning. 

Some microorganisms reside in the root nodules of leguminous 
plants. They can fix nitrogen from air into soil and increase the soil 
fertility. 

Some bacteria and blue green algae present in the soil fix nitrogen 
from the atmosphere and convert into nitrogenous compounds. 
Some microorganisms decompose the organic waste and dead 
plants and animals into simple substances and clean up the 
environment. 

Certain bacteria-convert compounds of nitrogen present in the soil 
into nitrogen gas which is released to the atmosphere. 
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Exercises 

1 _ FIii in the blanks: 
. • an be seen with the help of a-------

(a) M1croorg_'.3rnsms c directly from air lo enhance fertility of soil. (b) Blue green algae fix _____ _ 
(c} Alcohol is produced with the help of _____ _ 

(d} Cholera is caused by _____ _ 

2. Tick the correct answer: 

(a) Yeast is used in the production of 

(i) sugar 

(iii) hydrochloric acid 

(b) The following is an antibiotic 

(i) Sodium bicarbonate 

(iii)Alcohol 

(ii) alcohol 

(iv)oxygen 

(ii) Streptomycin 

(iv)Yeast 

(c) Carrier of malaria-causing protozoan is 

(i) female Anopheles mosquito (ii) cockroach 
(iii) housefly • (iv) butterfly 

(d} The most common carrier of communicable diseases is 
(i) ant (ii) housefly 
(iii) dragonfly (iv) spider 

( e) The bread or idli dough rises because of 

(i) heat (ii) grinding 
(iii) growth of yeast cells (iv) kneading 

(f) The process of conversion of sugar into alcohol is called 
(i) nitrogen fixation (ii) moulding 
(iii) fermentation (iv) infection 

3. Match the organisms in Column I with their action in Column II. 
Column I Column II 

(i) Bacteria (a} Fixing Nitrogen 
(ii) Rhizobium (b) Setting of curd 
(iii) Lactobacillu 

(iv)Yeast 

(v)Aprotozoan 

(vi)AVirus 

(c) Baking of bread 

{d) Causing Malaria 

{e) Causing Cholera 

{f) Causing Al DS 

(g} Producing antibodies 
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4. Can microorganisms be seen with the naked eye? If not, how can they be seen? 
5. What are the major groups of microorganisms? 
6. Name the microorganisms which can fix atmospheric nitrogen in the soil. 
7. Write 10 lines on the usefulness of microorganisms in our lives. 
8. Write a short paragraph on the harms caused by microorganisms. 
9. What are antibiotics? What precautions must be taken while taking antibiotics? 

Extended Learning-Activities and Projects 
1. Pull out a gram or bean plant from the field. Observe its roots. You will find round structures 

called root nodules on the roots. Draw a diagram of the root and show the root nodules. 
2. Collect the labels from the bottles of jams and jellies. Write down the list of contents printed 

on the labels. 

3. Visit a doctor. Find out why antibiotics should not be overused. Prepare a short report. 
4. Project: Requirements - 2 test tubes, marker pen, sugar, yeast powder, 2 balloons and lime 

water. 
Take two test tubes and mark them A and B. Clamp these tubes in a stand and fill them 

with water leaving some space at the top. Put two spoonfuls of 

sugar in each of the test tubes. Add a spoonful of yeast in test tube 

B. Inflate the two balloons incompletely. Now tie the balloons on 

the mouths of each test tube. Keep them in a warm place, away 

from sunlight. Watch the setup every day for next 3-4 days. Record 

your observations and think of an explanation. . 
Now take another test tube filled 1 /4 with fime water. Remove 

the balloon from test tube B in such a manner that gas inside the 

balloon does not escape. Fit the balloon on the test tube and shake 

well. Observe and explain. 
5. For more information, visit the following websites: 

www. microorganisms 
www.biology4kids.com/files/micro_main html 

Did You Know? 
Bacteria have lived on the earth for much longer than human beings. They are such 

hardy organisms that they can live under extreme conditions. They have been 

found living in boiling mudpots and extremly cold icy waters. They have been found 

in fakes of caustic soda and in pools of concentrated sulphuric acid. They can 

survive at depths of several kilometres. They probably can survive in space, too. A 

kind of bacterium was recovered from a camera which stood on th~ moon for two 

years.There is probably no environment in which bacteria ca_nnot survive. 
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CHAPTER-2 

We use various materials for our basic 

needs. Some of them are found in nature 

and some! have been made by human 

efforts. 

Activity 2.1 

Make a list of various materials used by us 

in daily life and classify them as natural and 

man-made. 

Natural Man-made 

Does this list include air, water, soil and 

minerals? Since all these are obtained from 

nature, they are called natural resources. 

Can- we use all our natural resources 

forever? 

Can air, water and soil be exhausted 

by human activities? Is water a limitless 

resource? 

In the light of the availability of 

various resources in nature, natural 

resources can be broadly classified into two 

kinds: 

fnexhaustible Natural Resources 

These resources are present in unlimited 

Quantity in nature and are not likely to be 

exhausted by human activities. Examples 

are: sunlight, air. 

Exhaustible Natural Resources 

The amount of these resources in nature is 

rtiieJammu & ·Kashmir Boiiil of School Education 
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limited. They can be exhausted by human 

activities. Examples of these resources are 

forests, wildlife, minerals, coal, petroleum, 

natural gas etc. 

Activity 2.2 

(It is a group activity) 

Take some containers. Fill them with 

popcorn/peanuts/roasted gram/toffees. 

Divide students into groups of seven each. 

Further divide each group into three 

subgroups containing 1, 2 and 4 students. 

Label them as first, second and third 

generation respectively. These sub-groups 

represent the consumers. As population is 

growing, second and third generations have 

larger number of consumers. 

Put one full container for each group on a 

table. Ask consumers of the first generation 

from each group to consume eatables from 

the container of their group. Now, ask the 

second generation consumers from each 

group to do the same. Ask students to 

observe carefully the availability of eatables 

in each container. If some thing is left in the 

containers, ask third generation from each 

group to consume it. Now, finally observe 

whether all the consumers of the third 

generation got the eatables or not. Also 

observe' if any thing is still left in any of the 

containers. 

Assume that the eatables in the 

container represent the total availability of 

an exhausible natural resource like coal, 
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petroleum or natural gas. Each group may 

have different consumption pattern. Are the 

earlier generations of any group too 

greedy? It may be that the earlier 
generations in some groups were 

concerned about the coming generation(s) 
and left something for them. 

In this chapter we will learn about some 

exhaustible natural resources like coal, 

petroleum and natural gas. These were 

formed from the dead remains of living 

organisms (fossils). So, these are all known 
as fossil fuels. 

2.1 Coal-
You may have seen coal, or heard about it 

(Fig. 2.1 ). It is as hard as stone and is black 

in colour. 

Fig. 2.1: Coal 

·--~.J~•~mmm~u~&~K~•~•~h~m;1r~ ... lrl■■t111e1~1ioo;;;;;n,EduC11Uon 

Coal is one of the fuels used to cook food. 

Earlier. it was used in railway engines to 

produce steam to run the engine. It is also 

used in thermal power plants to produce 

electricity. Coal is also used as a fuel in 

various industries. 

Story of Coal 

Where do we get coal fTom and how is it formed? 

About 300 million years ago the earth had 

dense forests in low lying wetland areas. 

Due to natural processes, like flooding, 

these forests got buried under the soil. As 
more soil deposited over them, they were 

compressed. The temperature also rose as 
they sank deeper and deeper. Under high 

pressure and high temperature, dead plants 
got slowly converted to coal. As coal 
contains mainly carbon, the slow process of 

conversion of dead vegetation into coal is 
called carbonisation. Since it was formed 
from the remains of vegetation, coal is also 

called a fossil fuel. A coal mine is shown in 

Fig. 2.2. 

. -.- ; --

Fig. 2.2: A Coal Mine 
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L. 

When heated In air, coal burns and 

produces mainly carbon dioxide gas. 

Coal ls processed in industry to get 
some useful products such as coke, coal tar 

and coal gas. 

Compared to some of the other 
states like Bihar, West Bengal, Orissa, 
Madhya Pradesh or Mysore, the mineral 
resources of the Jammu and Kashmir can 
only be described as modest. But 
occurrence of Lignite in Kashmir Province 
and Coal in Jammu Province, place the 
Jammu and Kashmir in better position as 
compared to North-western India, which are 
totally dependent on long hauls for their fuel 
requirements. Important mineral resources 
(Fuel) are (i)Coal (ii) Natural Gas and 
petroleum and (iii) Lignite. 

Coal: 

This most important resource is 
found in Jammu Province. Also known as 
UBlack Diamond", the belt of coal runs from 

Jangalgali to Jigni, over a distance of 36 

miles, important fields like Kalakote, Metka, 
Mahagala areas are on the western nank. 
In addition, this coal belt of good quantity 
and quantity is located on the fringes of 

Great Limestone formation, east of Kalli 
where hundred million tonnes of coal Is 

reported to exist. Production of Coal ranged 
from 9,000 to 10,000 million tonnes per 

annum whicb provided work to about a 

hundred families. 

Geological distribution of two groups 

is given below: 

[Tho Jommu If. K•'lhrnlr ~f ~choot c,tuc.-1tlon 

A- Group : Kalakole coal bell 

(with western sector) 

1. Kalakot area (Sair Block) 

2. Tata Pani Block 

3. Jigni Block 

4. Mahagala 

B-Group :Chakkar- Ch1nkha - Jangalgall 

(Central Sector) 

1. Chakkar area chokn, Sunanpur. 
Kalimiti 

2. Sangarmarg - Chinkhar (Panshasa, 
Paddar and Thakra kot) 

3. Jangalgali (Lain, Gouri, Mitti, Thalwal 
Anji Khad to Salal) 

4. Metka. 

Some resources of natural gas and 
petroleum exist near Nowshera, 

Dharmathal and some areas of Ram Nagar 

Tehsil. Very little quantity of petroleum 1s 

discovered near Surinsar area. 

Lignite: 

The deposits have been found in 
Handwara, Raithan, oder in Kashmir 
valleys. 

It is a tough, porous and black 

substance. IL is almost pure form of carbon·. 

Coke is used in the manufacture of steel and 

in the extraction of many metals. 

It IS a black, thick liquid (Fig. 2.3) w1th 

unpleasant smell. It 1s a mixture of about zoo 
substances Products obtained from coal tar 

are used as starting materials for 
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manufacturing various substances used in 

everyday life and in industry, like synthetic 

Fig. 2.3: Coal-tar 

dyes, drugs, explosives, perfumes, 

plastics, paints, photographic materials, 

roofing materials, etc. Interestingly, 

naphthalene balls used to repel moths and 

other insects are also- obtained from coal 

tar. 

These days. bitumen, a petroleum 

product, is used in place of coal-tar for metalling 

the roads. 

Coal gas is obtained during the processing 

of coal to get coke. 

Coal gas was used for street 

lightning for the first time in London in 1810 

and in New York around 1820. Now a days, 

it is used as a source of heat rather than 

light. It is used as a fuel in many industries 

situated near the coal processing plants. 

You know that petrol is used as a fuel in light 

automobiles such as motor cycles/scooters 

and cars. Heavy motor vehicles like trucks 

and tractors run on diesel. Petrol and diesel 

are obtained from a natural resource called 

petroleum. 

Do you know how petroleum is formed? 

The Jammu & K•shmlr 8oawl 0, School Education 

Petroleum was formed from organisms 

living in the sea. As these organisms died, 

their bodies settled at the bottom of the sea 

and got covered with layers of sand and 

clay. Over millions of years, absence of air, 

high temperature and high pressure 

transformed the dead organisms into 

petroleum and natural gas. 

Look at Fig. 2.4. It shows the deposits 

of petroleum and natural gas. You see that 

the layer containing petroleum oil and gas is 

above that of water. Why is it so? Recall that 

oil and gas are lighter than water and do ·not 

mix with it. 

F_ig. 2.4 : Petroleum and Natural Gas Deposits 

The world's first oil well was drilled in 

Pennsylvania, USA, in 1859. Eight years later, in 

1867, oil was stuck at Makum in Assam. In India, 

oil is found in Assam, Gujarat, Mumbai High and 

in the river basins of Godavari and Krishna. 

r If r , I r 

Petroleum is a dark oily liquid. It has an 

unpleasant odour. It is a mixture of various 

constituents such as petroleum gas, petrol, 

diesel, lubricating oil, paraffin wax, etc. The 

process of separating the various 

constituents/fractions of petroleum is known 

as refining. It is carried out in a petroleum 
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refinery (Fig. 2.5). 

~ ~·H' .. ~ •. ~r--.:• 

'
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Fig. 2.5: A Petroleum Refinery 
Various constituents of petroleum 

and their uses are given in T~ble 2.1. 
Many useful substances are 

obtained from petroleum and natural gas. 
These are termed as 'Petrochemicals'. 
These are used in the manufacture of 
detergents, fibres (polyester, nylon, acrylic 
etc.), polythene and other man-made 

iii School Education 

plastics. Hydrogen gas obtained from 
natural gas, is used in the production of 
fertilisers (urea). Due to its great commercial 
importance, petroleum is also called 'black 

gold'. 

2.3 Natural Gas 
Natural gas is a very important fossil fuel 
because it is easy to transport through 
pipes. Natural gas is stored under high 
pressure as compressed natural gas 
(CNG). CNG is used for power generation. It 
is now being used as a fuel for transport 
vehicles because it is less polluting. It is a 
cleaner fuel. 

The great advantage of CNG is that it 
can be used directly for burning in homes 
and factories where it can be supplied 
through pipes. Such a network of pipelines 
exists in Vadodara (Gujarat), some parts of 
Delhi and other places. 

Natural gas is also used as a starting 

Table 2 1 Various Const·t , uen so t fP I etro eum and their Uses 

S.No. Constituents of petroleum Uses 

1. 
Petroleum Gas in Liquid form 
Liquified Petroleum Gas Fuel for home and industry 

2. Petrol Motor fuel, aviation fuel, solvent for dry 
cleaning 

3. Kerosene Fuel for stoves, lamps and for jet 
aircrafts 

4. Diesel Fuel for heavy motor vehicles, electric 
generators 

5. Lubricating oil Lubrication 

6. Paraffin wax Ointments, candles, vaseline etc. 

7. Bitumen Paints, road surfacing 
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material for the manufacture of a number of 

chemicals and fertilisers. lndla has vast 

reserves of natural gas. In our country, 

natural gas has been found in Tripura, 

Rajasthan, Maharashtra and in the Krishna 

Godavari delta. 

Can coal, petroleum and natural gas be 

prepared in the laboratory from dead 

organisms? 

No, their formation Is a very slow 

process and conditions for their formation 

cannot be created in the laboratory. 

2.4 Some Natural Resou.rces are 

Limited 

You have studied in the beginning of the 

chapter that some natural resources are 

exhaustible like fossil fuels, forests, 

minerals etc. 

You know that coal and petroleum 

are fossil fuels. It required the dead 

organisms millions of years to get 

converted into these fuels. On the other 

hand, the known reserves of these will last 

atmost a few hundred years. Moreover, 

burning of these fuels is a major cause of air 

pollution. Their use is also linked to global 

warming. It is therefore necessary that we 

use these fuels only when absolutely 

necessary. This will result in better 

environment, smaller risk of global warming 

and their availability for a longer period of 

time. 

In India, the Petroleum Conservation 

Research Association (PCRA) advises 

people how to save petrol/diesel while 

driving. Their tips are: 

r:::ifr Drive at a constant and moderate speed 

li•'·3!f·3~l•l=d3ii{•J!31 J ❖ I 
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as far as possible, 

r:::ifr Switch off the engine at traffic lights or at 

a place where you have to wait, 

r:::ifr Ensure correct tyre pressure, and 

@=- Ensure regular maintenance of the 

vehicle. 

Do You Know? 
In the industrial map of India, J&K is endowed 
with important industrial minerals and occupies 
a pre-dominant position. As most of the area 
comprising mostly of Sub-Himalayas and 
Lesser Himalayas, is a mountainous area with 
rugged topography, the exploitation of these 
deposits could not find much utilization. The 
important industrial minerals available and their 
occurrence is as tabulized. 

Name 

Borax 

Region where found. 

Pagga valley (Ladakh) 

Cement stone Wuyam (Kashmir), Reasi and 
Basohli (Jammu) 

China day Chakhar, Tikri, Salal, Jangalgali 
(Jammu) 

Gypsum Ramban, Batole, Gool Guiab 
Garh(Jammu) Lachhipura, Kathia 
Nullah, Baramullah, Anantnag 

(Kashmir) 

Graphite Braripora, Uri, Kamah, Malogam, 
Piran (Kashmir), Kishtwar 

(Jammu) 

Ochire Nurkhawan, Ratasar, Jhaggi 

(Kashmir) 

Mica Doda, Ramban, Reasi (Jammu) 

Sulphur Pagga valley (Ladakh), Anantnag, 
Khrew (Kashmir), Rajouri (Jammu) 

Slate Ramsu, Banihal, Ramban 
(Jammu). Baramullah (Kashmir) 

Asbestos Karg ii 

Marble Drugmulla, Zirhama, Oura, 
Trehgan (Kashmir), Thatri 

(Jammu) 
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1

,- WHAT YOU HAVE LEARNT 

Coal, petroleum and natural gas are fossil 

fuels. 

Fossil fuels were formed from the dead , 

remains of living organisms millions of years 

ago. 

Fossil fuels are exhaustible resources. 

Coke, coal tar and coal gas are the products , 

ofcoal. 

Petroleum gas, petrol, diesel, kerosene, 

paraffin wax, lubric~ting oil are obtained by 

refining petroleum. 

Coal and petroleum resources are limited. 

We should use them judiciously: 1 ___,, 

Exercises 

1 . What are the advantages of using CNG and LPG as fuels? 

2. Name the petroleum product used for surfacing of roads. 

3. Describe how coal is formed from dead vegetation. What is this process_called? 

4. Fill in the blanks : 

(a) Fossil fuels are ......................... , ................... and ................... . 

(b) Process of separation of different constituents from petroleum is called ................ . 

(c) Least polluting fuel for vehicle is ..................... . 

5. Tick True/False agajnst the following statements : 

(a) Fossil fuels can be made in the laboratory. (T/F) 

(b) CNG is·more polluting fuel th~n petrol. (T/F) 

(c) Coke is almost pure form of carbon. (T/F) 

(d) Coal tar is a mixture of various substan.ces. (T/F) 

(e) Kerosene is not a fossil fuel. (T/F) 

6. Explain why fossil fuels are exhaustible natural resources? 

7. Describe characteristics and uses of coke? 

8. Explain the process of formation of petroleum? 

9. The following Table shows the total power shortage in India from 1991 _ 1997. Show the data 
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in the form of a graph? Plot shortage percentage for the years on the Y-axis and the year on 
the X-axis. 

S.No. Year Shortage(%) 

1 1991 7.9 

2 1992 7.8 

3 1993 8.3 

4 1994 7.4 

5 1995 7.1 

6 1996 9.2 

7 1997 11.5 

10. What are exhaustible natural resources? Give examples. 

11. Wha.t are inexhaustible natural resources? Give examples. 

12. Why is natural gas is called a clean fuel? 

13. What are the uses of coal? 

Note for Teacher : Questions should also be asked from the information 

given in the various chapters regarding Jammu and Kashmir. 

Extended Learning-Activities and Projects 

1. Get an outline map of India. Mark the places in ttie map where coal, petroleum and natural 

gas are found. Show the places where petroleum refineries are situated. 

2. Choose any five families_ of your neighbourhood. Enquire whether their energy consumption 

(coal, gas, electricity, petrol, kerosene) has increased or decreased in the last five years. 

Enquire also about the measures they adopt to conserve energy. 

3·_ Find out the location of major thermal power planfs in India. Wt:1at could be the reasons for 

their being located at those places? 

4. Find out the location of major power projects in J&K ? What could be the reasons for their 

being located at those places ? 

For more information, visit: 

www.energyquest.ca.gov/story/chapter08.html 

el'l.wikipedia.org/wiki/Non-renewable_resources 

http://lsa.colorado.edu/summarystreet/texts/coal.htm 

http://www.eia.doe.gov/kids/energyfacts/sources/nonrenewable/oll.html 
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CHAPTER - 3 

I CONSEIRVATIO™ OF PIL~~liS A~D A~ M~Ls) 

Two of the students, Yasir and Arif had 
visited the forest along with Prof. Ahmad. 
They were eager to share their experiences 
with their classmates. Other children in the 
class were also eager to share their 
experiences as some of them had visited 
Bharatpur Sanctuary. Some others had 
heard about Kaziranga National Park, 
Lockchao Wildlife Sanctuary, Great 
Nicobar Biosphere Reserve and Tiger 
Reserve, etc. 

What is the purpose of making national 
parks, wildlife sanctuaries and biosphere 
reserves? 

3.1 Deforestation and Its Causes 

A great variety of plants and animals exists 
on earth. They are essential for the well 
being and survival of mankind. Today, a 
major threat to survival of these organisms 
is deforestation. We know that 
deforestation means clearing of forests and 
using that land for other purposes. Trees in 
the forest are cut for some of the purposes 
mentioned below: 

Procuring land f<:>rcultivation. 

Building houses and factories. 

Making furniture or using wood as 
fuel. 

Some natural causes of 
deforestation are forest fires and severe 

droughts. 

DoYouKnow? 

One of the nature's precious gifts is forest. It 
constitutes most important sector of J & K 
economy. Apart from providing valuable raw 
material for the industries, it promises both 
direct and indirect opportunities. 

According to estimates, total area 
under forests in J&K and Ladakh is 20,230 
,sq. Km (excluding the area under the 
occupation of Pakistan and China i.e. 
19.95% of the State area_. 

Latest data available on forests of 
J&K is as summarized : 

Forest cover in Kashmir Division : 50.97% 

Forest cover in Jammu Division : 45.89% 

Forest cover in Ladakh :3.14% 

Erstwhile District Doda is leading in 
forest cover while Kargil in Ladakh district is 
very poor in forest wealth. In Jammu & 
Kashmir the vegetation is classified as: 

1. Dry Savana and Scrubs: It is confined to 
Jammu plains and Kandi areas Important 
species are : 

(i) Kikar (ii) Phulai (iii) Ber (iv) Shishum 
(v) Pipal (vi) Banyan (vii) Mango (viii) Palm 
(ix) Bamboo. 

2. Sub-Tropical Forests : These forests 

are confined to Shiwalik foot hills. Chir 

(Pinus long folia) is the main tree species in 

these forests. It is a valuable source of 
timber. Important locations are Reasi, 
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Udhampur, Poonch, Rajouri, Billawar, 
Ramban and Jammu. 

3. Temperate Forests : The Kashmir valley 
and erstwhile Distt. Doda is home of these 
forests which include Deodar, Kairoo 
(Pine); Kachll and Burza etc. 

4. Alpine Vegetation It comprises 
pastures (Margs) where Birch and Junipers 
are common. eg.; Gulmarg, Yusmarg, 
Tangmarg, Sonamarg etc. 

5. Xerophytic Vegetation : It is very 
common in Ladakh region which receives 
scanty rainfall. 

Activity 3.1 

Add more causes of deforestation to your 
list and classify them into natural and man­
made. 

3.2 Consequences of Deforestation 

Yasir and Arif recalled the consequences of 
deforestation. They remembered that 
deforestation increases the temperature 
and pollution level on the earth. It increases 
the level of carbon dioxide in the 

atmosphere. Ground water level also gets 
lowered. "'fhey know that deforestation 

disturbs the balance in nature. They were 
told by Prof. Ahmad that if cutting of trees 
continues, rainfall and the fertility of the soil 

will decrease. Moreover, there will be 
increased chances of natural calamities 

such as floods and droughts. 

How does deforestation reduce 

rainfall on the one hand and lead to floods 

on the other? 

Recall that plants need carbon dioxide for 

lz"li!dammu & Kashmir Boiii of School Education 

photosynthesis. Fewer trees would mean 
that less carbon dioxide will be used up 
resulting in its increased amount in the 
atmosphere. This will lead to global warming 
as carbon dioxide traps the heat rays 
reflected by the earth. The increase in 
temperature on the earth disturbs the water 
cycle and may reduce rainfall. This could 
cause droughts. 

Deforestation is a major cause which leads 
to the change in soil properties. Physical 
properties of the soil get affected by 
plantation and vegetation. You know trees 
prevent soil erosion. Fewer trees result in 
more soil erosion. Removal of the top layer 
of the soil exposes the lower, hard and rocky 
layers. This soil has less humus and is less 
fertile. Gradually the fertile land gets 
converted into deserts. It is called 
desertification. 

Deforestation also leads to a decrease in the 
water holding capacity of the soil. The 
movement of water from the soil surface into 
the ground (infiltration rate) is reduced. So, 
there are floods. The other properties of the 
soil like nutrient content, texture, etc., also 

change because of deforestation. 

Soil Erosion in Jammu region of 
J&K 

This is one of the serious constraints in soils 

of Kandi belt in Jammu (Foothills of Siwalik 

zone of Jammu district, comprising hilly 
portion of small, dry hillocks with rugged 

topography and altitude varying from 300-

1050 m above mean sea level is called 
Kandi. The annual rainfall is 1000 mm, bulk 
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of which is received during monsoon). The 

top soil has been removed in this layer from 

the entire area of 4,89,266 ha. 

A number of villages located on 

Mansar to Surinsar road face a drastic 

erosion problem by nearby nallahs during 

rainy season. The areas between Balaul 

and Basantar are badly affected with soil 

erosion and heavy amount of sand silt and 

stones deposited after erosion by the flash 

food continue to take heavy toll of the 

agricultural lands. About 26% of the total 

area which is under village forests is now 

quite eroded. 

Besides this, the areas where 

continuous soil erosions are taking place 

are, Kaleeth and Chauki Chora of Akhnoor 

tehsil, Dansal, Jhajjar Kotli, Ram Nagar, 

Mansar. Suriansar, Jandial and Amb series 

of Bhalwal block of Jammu. 

We get many products from forests. 

List these products. Will we face . the 

shortage of these products if we continue 

cutting trees? 

Activity 3.2 

Animal life is also affected by deforestation. 

How? List the points and discuss them in 

your class. 

3.3 Conservation cf Forcsc and 

Wildlife 

Having become aware of the effects of 

deforestation, Yasir and Arif are worried. 

They go to Prof. Ahmad and ask him how 

forests and wildlife can be saved. 

Biosphere is that part of the earth in which 

living organisms exist or which supports 
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life. Biological diversity or biodiversity, refers 

to the variety of organisms existing on the 

earth, their interrelationships and their 

relationship with the environment. 

Prof. Ahm!3d organises a visit to a 

biosphere reserve for Yasir, Arif and their 

classmates. He selects a place named 

Pachmarhi Biosphere Reserve. He knows 

that the plants and animals found here are 

similar to those of the upper Himalayan 

peaks and to those belonging to the lower 

western ghats. Prof. Ahmad believes that 

the biodiversity found here is unique. He 

requests Madhavji, a forest employee, to 

guide the children inside the biosphere 

reserve. He explains that preserving areas 

of such biological importance ma~e them a 

part of our national heritage. 

Madhavji explains to the children that 

apart from our personal efforts and efforts of 

the society, government agencies also take 

To protect our flora and fauna and their 
habitats, protected areas called sanctuaries, 
national parks and biosphere reserves have 

been earmarked. Plantation, cultivation, 
grazing, felling trees, hunting and poaching are 
prohibited there. 

Sanctuary : Areas where animals are protected 

from any disturbance to them and their habitat. 

National Park : Areas reserved for wild life 

where they can freely use the habitats and 
natural resources. 

Biosphere Reserve : Large areas of protected 

land for conservation of wild life, plant and 

animal resources and traditional life of the tribals 
living in the area. 

care of the forests and animals. The 

government lays down rules, methods and 
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policies to protect and conserve them. 
Wildlife sanctuaries, national parks, 
biosphere reserves, etc., are protected 
areas for conservation of plants and 
animals present in that area. 

Activity 3.3 

Find out the number of national parks, 
wildlife sanctuaries and biosphere reserves 
in your district, state and country. Record in 
Table 3.1. Show these areas in an outline 
map of your state and India. 

3.4 Biosphere Reserve 
Children along with Prof. Ahmad and 
Madhavji enter the biosphere reserve area. 
Madhavji explains that biosphere 

•mmu & K••hmir4¥4¥Jchool Education 

reserves are the areas meant for 
conservation of biodiversity. As you are 
aware that biodiversity is the variety of 
plants, animals and microorganisms 
generally found in an area. The biosphere 
reserves help to maintain the biodiversity 
and culture of that area. A biosphere reserve 
may also contain other protected areas in it. 
The Pachmarhi Biosphere Reserve consists 
of one national park named Satpura and two 
wildlife sanctuaries named Bori and 
Pachmarhi (Fig. 3.1 ). 

Activity 3.4 

List the factors disturbing the biodiversity of 
your area. Some of these factors and human 
activities may disturb the bioe!iversity 

Table 3.1 : Protected Areas for Conservation. 

Protected Areas 

In my district 

11 

In my UT 

In my country 
IL 

National Park Wildlife Sanctuary 

~ ! 

7 
~ -

. 
DHAIN 

BORI SANCTUAR\-

- -
\. 

- -
.r' 

PARK 

Fig. 3. 1 : Pachmarhl Biosphere Reserve 
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