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( - Preface

This book has been designed to maintain the pace of gradual development of scientific concepts
as determined by Single National Curriculum 2022 for General Science VIto VIIL.

Before printing, it was thoroughly reviewed by a committee of well-known experts to seek its
valuable recommendations which have been duly incorporated in the book e review

committee found it aligned with the Single National Curriculum 2022 and reco
onward submission for approval from the Board of Government of the Punj
Textbook Board. The key characteristics of the book are as under:

e Thesubject matter is fully equipped with specific illustrations fom%henmg the concept.
e Factsand principles are explained succinctly and ciearly«
e For developing an inquiry based approach and %

actical work in the students,

science activities have been included in each cha book.

e Tags ofinteresting information, mini-exerci the rain teasers and additional information

under the captions of “Do You Know?” mserted at proper places to steer students
through the concepts.
We wish that this book proves to be a cho ¢ \ students looking for a supplement to
promote their potentials in the ﬁe y, Chemlstry, Physics, Geography and
Space Science. As there i 15 al a’room 1mprovement we cordially invite the valuable
suggestions fori 1mpmveme e te ook
(Authors)
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Why the
temperature of the |
\ Earth is increasing

day by day?

How does the

balance

of an ecosystepa

solutions of
environmental
problems?

After studying this chapter, studen

Students’ Learning Oug“ S @v

Describe the role of living thi cyc!m
oxygen and carbon throug co
S |

citing the processe

photosynthe5|s and stion.

Relate how o carb les are
complementary sses th g balance

and symm@ life on the Earth.

Descri e@ al warming and explain how
thr the carbon-oxygen balance such
as rpopulation, reliance on fossil fuels,
and deforestation are contributing to global
warming and climate change.

Describe how energy flows from producers
to consumers and how only part of the
energy flows from one level of the pyramid
to the next.

Draw a food web diagram to illustrate the
food relationships between organisms.

Describe and illustrate through examples
key ecological relationships
organisms, including competition, predation
and symbiosis.

Predict how changes in an ecosystem (e.g.,
changes in the supply, the
introduction of a new population, hunting,

between

water

migration) can affect available resources,
and thus the balance among populations.
Hypothesize what would happen in the
ecosystem if the population of one of the
participants in different  ecological
relationships is affected.

Explain the ways in which human behavior
(e.g. Planting forests, reducing air and
water pollution, protecting endangered
species) can have positive effects on the
local environment.




" ————
The environment in our surrounding has both living and non-living things. Living things of
an environment are termed as its biotic component, whereas, non-living things of the
environment are termed as its abiotic component. Biotic and abiotic components of an
environment are interrelated. The study of relationships between the biotic and abiotic
components of an environment is called ecology. The system of interaction and
interdependence between biotic and abiotic components of the environment is called
ecosystem.

Abiotic
component ent
of the the
environment ironment

Figure 1. cycles

rbow diox‘%‘nd water, etc., are used by plants
c@ th @ ood. Transport of energy to different
0 chai%ne of the most important functions of an
ies Q %e organisms, abiotic matters fixed in biotic

mponent. In this way, an ecosystem facilitates
aten |n cyclic way and maintains the natural balance

In an ecosystem, abiotic matters like
which trap the sunlight energy and c
organisms of biotic component a
ecosystem. On decay of de.a
component are released b

the transport of differ %
(Figure 1.1).

1.1 CARB%AND OX :GEN CYCLE

Carbon a en are two elements that 2 %
are es al” to life. They are naturally Sunlight €O, in the
A . atmosphere
present in the atmosphere in the form of / _
Fossil fuel

combustion

carbon dioxide and oxygen gases. They
constantly circulate between the
environment and living organisms in a
cyclic way. When plants prepare food in
photosynthesis, they take in carbon from
the atmosphere in the form of carbon
dioxide (Figure 1.2). In this process, they
also release oxygen gas to the atmosphere. Figure 1.2 Carbon cycle

(2 -

respiration

4

Fossils and fossil fuels
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All animals and plants respire to get
energy. During respiration they take in

oxygen from the atmosphere and release
carbon dioxide to atmosphere (Figure 1.3).

Similarly, during decomposition and

. . ‘Animals and plants
combustion of biomass (matter of dead breathe in oxygen

bodies), the oxygen gas present in
atmosphere is used and the carbon of
biomass is released into the atmosphere in
the form of carbon dioxide.

( @) Brain Teaser

What are fossils and fossil fuels? How are t‘&mpor’cant?

1.2 ENERGY FLOW IN THE ECO SM

We know that organisms need energy forQr ife achiyities. They get energy from food. In
an ecosystem, plants produce food %rin p thesis and are thus termed as
producers. During photosynthesis, pl a from sunlight and store it as chemical
energy in food. Animals consu e food ared by plants and are thus termed as
consumers. Animals that eat,p dire re called primary consumers or herbivores.
Animals that eat other ani e ca condary consumers and tertiary consumers
or carnivores. Human anc& e anmls eat both plants as well as meat of animals and are
thus called omnivgcx rn t@process of eating and being eaten, sunlight energy
stored in plants as ¢ al energy is transferred from producers to different

levels of consuN@(Figure 1.4).

$® | \ /‘Qscm

' consumers
:w\ (Carnivores)

Primary consumer

(Herbivore)

p‘ﬁ‘.’

[ =

L ] - F o =
':.’ Producer e/

- s
LAl Tertiary consumer,
24w

'Hi

’;—'f{'- Decomposers
. i~

-

Figure 1.4 Energy flow in an ecosystem
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I
1.2.1 Food Chain and Food Web [

Production of food and the feeding
relationship among organisms at /X
different levels form a chain called food )
chain. A food chain starts at the Pl ey
producers level and is followed by

l

(Secondary carnivore)
herbivores level (primary consumers).

Then, it continues to the carnivores, Fox
(secondary consumers and tertiary (Primary carnivore) O'k'
consumers) (Figure 1.5). At the end, the O

dead bodies of the organisms are \0 :
consumed by decomposers. i "\,/) (Herbivore)

In reality, food chains are not simple
because animals eat a variety of
organisms. A fox, for example, does not
feed only on rabbits but also takes rats
and squirrels in its diet. Similarly owl and
hawk may also take different organisms

as their food. s\
These relationships or interactic@
between different organisms c¢

expressed more accurately a %od

web shown in Figure 1. : re %\O
animals feed in more t %Jne {QZ
chain, these food h@ ar @1 d
together to make a‘h&d we

[ @) Brein,@r

Wha ? happen if decomposers
are Vasished from the face of the Earth? Figure 1.6 Food Web

1.2.2 Ecological Pyramid

The different feeding levels of organisms in an ecosystem are called trophic levels e.g,
producers, herbivores, primary carnivores etc. Biologists express the trophic relationships
by the diagrams that take the shape of pyramids. These diagram are thus called ecological
(or biological) pyramids (Figure 1.7). At the base of the pyramid are producers or green
plants. The upper levels are occupied by primary, secondary and tertiary consumers in
ascending order. Usually primary consumers are herbivores and the rest are carnivores (or

omnivores).

NOT FOR SALE-PESRP



The ecological pyramids are usually based on number and weight of organisms at each
trophic level. Both the number and weight of organisms decrease from base to the top
of pyramid. How can we explain the decrease in number or weight? It has been
estimated that in an ecological pyramid, the herbivores are generally one tenth of the
weight of the producers and the carnivores are one tenth of the weight of the
herbivores. For example plants weighing 100,000 kg would be enough to feed small
herbivore animals weighing 10,000 kg. Similarly, 10,000 kg of herbivores would support
primary carnivore weighing 1000 kg. These carnivores would be enough,to feed 100 kg
weight of secondary carnivore. %

Secondary carnivore

Primary carmvore/ h
Herbwores/ ;

Prod ucers

1.2.3 Ecological In pe

Organisms in ecological nltte?ﬁq;ceract W|th one another in three major ways which are
as follows: A E
Predation

Consumers \Qtively hunt other organisms
are call ators. The organism upon which
a predator¥eeds is called prey. A frog that eats
an insect is a predator. The insect is the prey. The
frog itself is prey to other organisms such as
snakes and storks. The predators in turn are prey
to larger carnivores. The size of predator and
prey populations are closely linked. A large prey
population supports more predators. If a prey
population grows or shrinks, the number of _
predators may also change as well. Figure 1.8 Predation

L_______-.- (5
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Competition

Competition occurs when two or more individuals
or populations attempt to use the same resource
of environment e.g, food, water, shelter, or
sunlight. We know that every environment has
limited amount of resources. When one or more
individuals or population use the same resources,
they become less available to others. Competition
can occur among individuals within a population,
the intraspecific competition, or between different
species, the interspecific competition.

Symbiosis
A relationship where two species live together closely is @&' symbiosis. The type of
symbiosis in which one species gets benefit while the otj#er Sgecies is neither benefited nor
harmed is called commensalism. For example, licheng and $mall plants grow on the trunks
of big trees. They get nutrients from tree while the ts no harm or benefit. A symbiotic
relationship in which both species get benefi cafled mutualism. An example is the
relationship between flowers and the insects that ppllinate them. The flower provides food to
the insects in the form of nectar. In return, Q ts help in the cross pollination of flower.

Figure 1.11 Mutualism

/
@glcal Imbalance
Introductl f new species in an ecosystem, overhunting, mlgration etc., are the factors
which are disturbing the natural balance of
ecosystem. This is called ecological imbalance.

Introduction of a new species

The entering of a foreign species into any area can
imbalance the natural ecosystem. For example in
the Philippines, some species such as toad and
golden snail were introduced. The population of
these species went uncontrollable because of lack
of natural enemies. Figure 1.12 Introduction of new species

NOT FOR SALE-PESRP



Overhunting
It is defined as the relentless chase for wild

or game animals to kill or catch them for
economic or personal gains or food.
Excessive hunting can cause extinction of
many species. Overhunting of one animal
species causes an abundance of the other,
hence leading to an imbalance in the
natural ecosystem and the food chain.

Shortage of water supply
Due to overpopulation and our constant

need for factory-made products, the use of
water from water bodies has been increased.
This results in loss of freshwater in
water bodies, i.e, rivers, canals, lakes, etc.
Pollution in water bodies is not only limited
to the factory waste. More domestic use o
water, due to overpopulation, Is

contributes to the pollution and lo Kf
freshwater in water bodies. Climate ch

also affect the water supp ' K Figure 1.14 Factories discharging wastes
environment through flood or ht\ in the water bodies

Migration

Migration is the m t 0 @msms from one place to another. This movement
changes the popul of a . The migration usually takes place for search of food,

water and shel birds migrate for the search of food.

Figure 1.15 Mlgratlon

NOT FOR SALE-PESRP




1.3 ENVIRONMENTAL PROBLEMS
1.3.1 Global Warming

Some gases present in the atmosphere, e.g., carbon
dioxide (CO,), methane (CH,), oxides of nitrogen
(NO,), water vapours, etc., trap a part of the heat
reflected by the Earth causing increase in the
atmospheric temperature (Figure 1.16). These gases
are called greenhouse gases and the phenomenon
is called greenhouse effect. Due to human
activities like burning of fuel, etc, the amount of
greenhouse gases is increased in the atmosphere.
This speeds up the greenhouse effect. The
increasing rate of greenhouse effect is increasing
the average temperature of the Earth. As a result, the
Earth is getting warmer. This is called glob

warming. Due to global warming, the ice inQ;

polar regions and at the mountains me

greater rate. This leads to rise in the lev

water which creates flood
D

f sea

lying coastal areas. The climate of ma
warming. The global warming ist

\O

2
Energy released

back into space Greenhouses gases
€

(trap heat)

b= co NO,
2 : FCH, e D

Energy absorbed

igure 1.16 Greenhouse effect

Ozone layer in the upper
atmosphere of the Earth stops
the ultraviolet rays coming
from the Sun to the Earth.

o,
o\
0* o

e world is also changing due to global
hreat{:t life on the Earth (Figure 1.17).

Figure 1.17 Effects of global warming
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1.3.2 Factors affecting Global Warming
Burning of fossil fuels

When fossil fuels are burnt to run vehicles and
industries, they emit many greenhouse gases
like carbon oxide which cause global warming.
The burning of fossil fuels also releases
poisonous substances in the air. The poisonous
and harmful substances which make the air
unfavorable for life are called air pollutants.
One of the air pollutants is carbon monoxide. It =

affects the human organ systems badly and | Fige Suriiiiia 6foi| fusli
causes headache, brain damage and respiratory

problems. Sulphur dioxide and oxides of nitrogen dissolv&jn*ein water and cause acid rain.

Exposure to sulphur dioxide can cause breathing dif@es, pneumonia, lung cancer, etc.

]
1Ly
el S W

Deforestation

Destruction of forests as a result of hu {)
activities is called deforestation. Deforest%r
has many adverse effects on the enviqur: t

It changes weather and climate. Root re
hold the soil. Cutting of trees Jeads to s%
erosion and fertile part of oil | 'Qgst
through this process. When ts ar ate
of evaporation is reduc ich &Lﬁ in less
rain. Deforestatio, ease carbon
dioxide consumption "Dy pla%mcreasing its
amount in the@ironment. This leads to the increased greenhouse effect and global

warming.
ot ) : :
0° ? Changa Manga is a man-made forest in Pakistan.

P It is found in District Kasur in the Punjab.

Ay

Overpopulation

When the population of an organism (e.g., humans) becomes larger than the capacity of
environment, it is called overpopulation. More people demand for more oil, coal, gas,
and other energy sources . When more and more fossil fuels are used, more greenhouse
gases and other pollutants are released into the environment. In this way,
overpopulation results in more global warming.

- ©
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# Mini Exercise

Explain the effects of global warming on the life on the Earth.

1.4 SOLUTIONS OF ENVIRONMENTAL PROBLEMS

The Earth is the only planet in our Solar System where life exists. Pollutants are harmful to
the life on the Earth. We should keep the Earth's environment clean and healthy@e are some of
the solutions of environmental problems. O

1.4.1 Reducing pollution *@O

We can take many steps to reduce pollution. Domestic trash e:n!~ er solid wastes should
not be dumped on open places. Instead of personal car transport should be used
for travel. Sulphur and lead free fuel should be used in ¥hicles. Factories and industries
should be shifted away from the populated areas. % industrial exhaust gases must be
neutralized before releasing into the air. Engine tr¥€ vehicles should be tuned properly.
Chlorofluorocarbons (CFCs) free products sho@ge used. 4R strategies of Refuse-Reduce-
Reuse-Recycle for the conservation of res be adopted. Trees should be grown

along the road sides. ‘\ \

1.4.2 Plantation

There are many benefits of p]a antl ore trees can reduce the level of air pollution
as plants absorb pol]utants s the temperature of an area at a lower level
than an area that does e tr . They are also the habitat for birds and many other
animals. Trees are a% urce |ts and flowers. Each and everyone of us have to plant
trees and enhance thé“guality

Figure 1.20 Reducing Pollution Figure 1.21 Replantation
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1.4.3 Protection of endangered species

Human activities cause rapid and widespread environmental changes that affect living
things. Many species of animals and plants are at risk of extinction. Such species are called
endangered species. One of the major causes of species becoming endangered is habitat
loss. Humans cut down trees in forests for harvesting. They clear forests or drain wetlands
to use the land for agriculture, mining, and settlement. Similarly, pollution, global warming,
excessive hunting are also the causes of species becoming endangered. Some of the
endangered species of Pakistan are snow leopard, indus river dolpin, mar (et

"-.-

Snow Ieopard Indus river dolp Markhor
Figure 1.22 Endangerdgd spkcies of Pakistan

Governments develop plans to prot red species. Such plans include
reducing deforestation, setting aside Kre r s reducing pollution, and protecting
natural habitats. The hunting and gered species is also banned. Moreover,
governments make plans to t species into "protective custody" outside
their natural habitats. For ex ani ay be kept in zoos.

s . ‘V
Q  Activity 1.1 $
Trace, colour and write belo

cleanand h
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(Q Activity 1.2 )
Use internet or any other source to find three more pictures of endangered species and
paste theminthe given boxes.

C.

g

KEY POINTS Y % ~

« Carbon and oxygen cycles a e @e\s in which these minerals circulate
between the organlsms an e enwro%w

« Organisms need en |rI tivities.

« The dlﬁerentfeed sQfo Isminan ecosystem are called trophic levels.

« The ecological & é’ually based on number and weight of organisms at
each trophvsk

. Thef relationship' among organisms at different trophic levels form a chain

ood chain.

. mers that actively hunt other organisms are called predators.

« Competition occurs when two or more individuals or populations attempt to use the
same resource of environment e.g., food, water, shelter, or sunlight.

« Arelationship where two species live together closely is called symbiosis.

« Introduction of new species, over hunting, change in water supply and migration are
some of the factors which can cause ecological imbalance.

« The increasing rate of greenhouse effect and ozone depletion is increasing the
average temperature of the Earth. As a result, the Earth globe is getting warmer. This
is called global warming.

/

(12) -
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KEY POINTS R

« The poisonous and harmful substances which make the air unfavorable for life
are called air pollutants.

» Burning of fossil fuels, deforestation and overpopulation are factors which are
increasing global warming.

« Many environmental problems can be solved by reducing polluti lantation
and protecting endangered species. 0

[ Qu ESTIONS/{Q;\-

1. Encircle the correct option.

(i) The phenomenon which does not le obal warming:
(a) greenhouse effect (b) ozone depletion
(c) deforestation (d) photosynthesis

(i)  The feeding level of an orrﬁ inan ystem is called :

J

(a) tropic level ) secession level
(c) food chain (d) food Web

(i)  The graphical represQﬁtlon c{%hlc relationship of organisms in an

ecosystem is caUe

(a) food chai (b) trophic level
ecolog@n?am (d) predation
(iv) AII the\fx ain é;-med together to form ,
(a) ecoldgical p (b) food web
(c pical level (d) none of these
(v) energy of the Sun is trapped as chemical energy by ;
$ﬁ) producers (b) primary consumers
(c) secondary consumers (d) tertiary consumers
(vi)  Consumers that actively hunt other organisms are called
(a) prey (b) predator
() symbiont (d) competitor
(vii) A relationship where two species live together closely is called
(a) predation (b) symbiosis
(c) competition (d) none of these
(viii)  We can solve environmental problems by:
(a) reducing pollution (b) plantation
(c) protection of endangered species (d) all of these

NOT FOR SALE-PESRP



(ix)  Ecological imbalance is caused by:

(@) migration (b) overhunting
(c) over population (d) all of these
2 Write short answers.
(i) What are ecological pyramids?

(ii) What is predation?
(i)  Differentiate between:

(@) oxygen and carbon cycle (b) food chai@ food web
(iv) Write any one of the solution of environmental problems.
(v) Name some of the factors which can cause ecological i ance.
- 8 Constructed response questions \'
(i) How carbon and oxygen cycles are helpful for t Ironment?
(i) Is the Sun the main source of energy for lif n@;rth? Explain.
(i)  What would be the effect of overhunting?
A Investigate

,c&to reduce global warming?
base of the pyramid?

(i) What would happen if we will no
(i)  Why do the producers occupy,

(i)  Hypothesize what would nin twsystem if the population of one of
the species is affected.

Project O %(b

Grow a plant in an earthen pc.)t.OQ K 26
Materials 6\ 5\0 %
Earthen pot, K @ﬂe man&geasonal plant seeds

Procedure %
1. Take arthen pot.
2. Fill ﬁ soil.
3$§all quantity of cattle manure in the soil.
4

. Sew a few seasonal plant seeds into the soil in the earthen pot.

{

5. Sprinkle water on the soil.
6. Place the pot where it can get access to sunlight.
7. After 2 weeks, observe the small seedling grown in the earthen pot.

Write how this project will be helpful in reducing the pollution.
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