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MODULE 8

ORGANISMS AND THE
ENVIRONMENT

MODULE INTRODUCTION

This Module deals with the relationships of organisms with one another and with

the environment. [t eonsiders levels of ecological organisations, defines

ecological concepts and explains dnergy flow througrh ecosystems' recycling of

nutrients. lt describes population growth and regulation. lt also discusses arrd

describes the effects of human activities on the environment and ernphasises the

importance of conservatiorr.

MODULE OBJECTIVES

At the end of this Module you should be able to:

. explain ecc.iogical ternrs

. explain the structure and content of ecosystems

. describe the carbon, nitrogen and water cycles

. describe the non-cyclical nature of energy flow

. explain variation in pollution size and its consequences

r describe the pattern of population growth

. explain the consequences of harmful effects of human activities

r state the need for conservation of natural resouroes.
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Urur 1

ECOLOGICAL PRINGIPLES

TABLE OF GONTEII|TS

TUODULE INTRODUCTION

IUODULE OBJECTIVES ............

rNTRODUCTtON.........

oBJECT|VES............

1.0 ECOLOGY

1.1 RELATIONSHIPS

1.1.1 . Freorruc RglRrrorusHtps..........

1.1.2 Tur Fooo CHRrru

1 . i .3 TnopHrc Lrvrl
1.1.4 FooD Wre .........

1.2 THE STRUCTURE OF AN ECOSYSTETVI .....,.....

1.2.1 Cottsutuens - TypES..
,1.2.2 DECoMposERS...........

:I..3 THE SUN AS THE MAIN SOURCE OF ENERGY.....................

1.4 EI{ERGY FLOW IN THE ECOSYSTEM ...........

1 5 ADVANTAGES OF A SHORT FOOD CHAIN

1.6 THE HUIUAN FOOD PRODUCTION AND FOOD CHAINS.......

1.7 NATURAL CYCLES

1.7.1 Txr Wnrrn Cyclr .............,...1

1.7.2 THr Cnnsoru Cyclr
1.7.3 THr NrrnocrN Cyclr
1.8 THE EFFECT OF MAIN COMBUSTION OF ORGANIC FUELS

1.9 THE CUTTING DOWN OF FORESTS............

POINTS TO REMEMBER.........

..1

."1

E

..5

..6

..7

',7
..9

10

11

11

13

13

15

17

18

19

22

22

23

24

26

27

30

I

3

I



BioLoe y - 8* Pxrructpt-Es

4



Broloey- MoDULE I - Ururr I - Ecotoorcer- PRtNct pLES

Urur 1

ECOLOGICAL PRINGIPLES

INTRODUCTION
Or-ir environment consists of living and non-living things. The living things
depend on their surroundings for their needs and they are affected by the
conditions in their environment. Any plant or animal, wherever it lives, is
influenced by other plants and animals around it. lt is also affected by non-living
features like light, temperature, rainfall or a sburce of energy.

ln Ecology we study how living things and non-living things depend on each
other. We explore how organisms are adapted to their way of life and expiain the
effects, of human activities on the environment. This Unit will look at these
different influences and relationships.

OBJECTIVES

At the end of this Unit you should be able to:

define ecological terms

explain the structure and content of an ecosystem

state that the sun is the main source, of energy input to biological systems

describe energy losses between trophic levels and the advantages of short
food chains

o describe the carbon, nitrogen and water cyctes

o explain the effects of combustion of fossil fuels and deforestation.

o

a

o

o
t

I
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1.0 ECOLOGY

This is the study of the relationships of organisms with one another and with the!i"

environment. Some other terms irnportant in the study of ecolcgy are:

Habltat

It is the natural home of an organism. lt is that part of the environment in which

the organism lives and reprociuces.

A pond, a river, the sea, forests, woods, the soil are all examples of habitats

Populatlon

This is a group of like plants or animais which live and reproduce in a particula,

place.

Gommunlty

A community consists of rnany populations which live tpgether tn a parlicular

place. These organisms usually affect each other. For example, the piants and

animals of a pond couid be regar"ded as forr-nrng one c{:ri(tlunity. Simiiarly the

organisrns living at the top of a mountatn form another cornmunity.

ln a tropicai i'ain forest, squirrels, chimpanzees and tree frogs form a con:rtrunity

on the trees. Pe-rpulations of ants, jaguars, fungi, rnosses and gorlllas form

another pommunity on the forest floor.

Ecos3rst*m

When different cornnnr";nities interact with one another and their physical

environment, they forrn an eeosysten-i" This is a self-supporting Unit of the

environmeRt. lt has a constant soiJ!'ee cf energy from outside and consrsts of

food producers, food consumers anci decomposers.
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Deserts, seashores, mountains, rivers, ponds, oceans, grasslands and

rainfdrests are all examples of ecosystems. The earth itself is a huge

ecosystern.

1.1 RELATIONSHIPS

Within this vast ecosystem there's bound to be numerous relationships. Think of
yourself as an example within your environment because you establish

relationships with your neighbours. Some relationships are beneficial, while

others may not be so. Likewise, every living organism in an ecosystem has

some kind of relationship, one of them being a food relationship. Through some

more definitions, let's look at some of the feeding relationships.

1.1.1 Frsorrue Reuanoxsxtps

Every living organisrn interacts with other organisms by feeding on them,

competing with them for food, shelter, water, light, air and minerals or by

providing them with food.

Producerrr

Green plants make their own food by the process of photosynthesis. They are

called the producers.

Gonrumerl

Animals obtain their energy and nutrients by feeding on plants or other animals.

Thus they are the consumers.

HertlvolgrI

I

Herbivores are animats that eat plants only.



Btolocv- Moouu 8 - Uxrr 1 - Ecoloercer pRrNcrpues

a

Gernlvorcr

Carnivores are flesh eaters and feed on other animals

0mnlvorrs

Some animals have a mixed diet of plant and animal food rhey are called

omnivores.

Decompororr

Decomposers are organisms like bacteria and fungi that obtain food from dead

organisms.

Nearly all energy released on earth is obtained from the sun. The sun is the

main source of energy for all forms of life on earth The energy from the sun is
passed along a bhain called a food chain.

,6 Before proceedirg further. complefe the foltowing activ;y.

1

ACTIVITY 1

Define the following terms and give an example tn eac; ase

(a) Habitat

(b) Population

I



(c) Community

(d) Ecosysfem

Brolocy- Mooule 8 - Uxrr f * Ecoloercal PR,NctFLEs

You will find the answer at the end of the Modute.

1.1.2 Txe Fooo Cxalru

A food chain shows the transfer of energy and materiars fronn organism to
organism along a feeding pathway. Within an ecosystem, one organisrn eats
another and is in turn eaten. Figures 1 and 2 illustrate a foocj ehain on land *nd
in water respectively.

\qW,$vXNh'
fi)ffi'

-1 .E

iu
Grass

Cou'

.>

Caterpillar

Human

+

BirdPlant

Fig. 1 Food Chain on Land

I
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Phytoplanklon Copepod Arrow worm l-ie',irrg

Water fiees Sirekiebaek Perch Pike

Fig. 3 Food Cfaarn in Water

All food chains start with a Ei"een piant. Arr*ther ex.ample is

Green lssf *---_*p Caterpillar Birds

The ag.roull fiiweys prr:ints &t*!,a,v frsm the scurrc r-if ft:t",ti rr !rltltt,Att'r' ftiq-'rii1r'':"'tr

CIf energy fler+. The *c'*€rt l<:au,es r.lse !iflht tr prr,-r{ii-ti:e lltett tr-'i.ii-i Th-r lc.lvc:; :ti'i'

eaten i:y eaterprilais. Thcse eaterg:iliar; ar{.: ti}ell e;tert by httds

1.1.3 TRoPrule l*evrt

Each stage along the food chain is called a trophic or feeding level. in the above

examBle the green teaf is at a first truphic leve!, the catei'pi!lar is at a seconn'-i

trophic level while the bird is at a third trophic ievel. The green leaf is thus the

producer while the caterpillar is thre primary conslirner. The bird is the secondary

eonsunie!"

C:h
lW:z

.*,EEi
wh'
ilFrq
\uut\)
Algae

1 {J

+d6ffi+ :* \
-i/ /
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{.f .4 Foco WEe

[4any anrmais eat rnore than cne type r:f fooc. Likewise, each animal or piant

can be eaten by different animals. This s"esults in food chains which are
connected to make a food web. Figur"es 3 ia) and (b) are exainples of food
webs"

/6-
,/ \sl

W{
birti

ut
t
I
I

I

Y
chick

lrcstrel

(cantiuore) dog

i
/

I

66g.Q
snail

caterpiilnr
butterJly '\_ t\r. i .f\!,,

,kri,t[r,if,
7-,€getfltian

(b)

trt$. 3 F*od &{Ye&s

$ -3 ThEffi STRUCTURffi ffiF &ru ffiffiffiSYSTffiM

Although ecosystems may appear to be very different, their structures are based

upon feeding and energy transfer. This has a common pattern. Each ecosystem
has a particular set of environrnental factors to which the animals and plants

adapt for their survival.

I

,,, .-
/ , *.;r

'tZ--
,r1a|t;.1)- ilr)-

(',t t

I !,\
1,,';.,1
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Let us consider a fresh-water pond to illustrate the structure of an ecosystem

:s
copePod ,'i.

i
l.

pilmary consumers

- 
(herLlivorous animals,
zooplanktons)

secondary consumers
(ca. r,rvorous animals)

tertiary
consumers
(lai'ge;'
car ntvorous
anrmals)

producers
green plants

.li

wato( llap

shrimp

decomposers
(oactena and tunqrl)

Fig" 4 lhe sfructure of a frcshwater pofid ecosystem

This ecosystem consists of the following

Non-living parts which include water and gases dissolved in that water.

These are mostly oxygen and carbon dioxide. There are also inorganic

salts like nitrates, chlorides, phosphates and many organic compounds.

(1)

12
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Living organisms which are found at different trophic revers in this

ecosystem. They are:

(i) large green plants like water lities which grow along the shore or

float in the shallow water of the pond.

(ii) microscopic floating plants like algae and diatoms which are found

near the water surface.

These plants are the producers. They provide food and energy to consumers at

different trophic levels. Let's now turn to the types of consumers.

1.2.1 CoNsuueRS - TypEs

Pdmary Gontumerr

The primary consumers are animals like pond snails, insect larvae, copepocis

and water fleas which feed on the producers.

tecondary Gonrumett

The secondary consumers are carnivorous animals in the pond. These are

shrimps, small fish and water beetles. They feed on the primary consumers.

Tcrtlary Gonrurncrl

There may also be tertiary consumers like large carnivorous fish which feed on

the secondary consumers.

1.2.2 DecomposeRs

Another group of organisms found in the pond is the deconnposers. These are

mostly bacteria and fungi. They break down the waste products and dead bodies

of plants and animals, into simpler compounds. These can be re-used by the

(2)

t

a

13
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green plants to make food. Thus nutrients are used continually in a cyclic form in

the pond ecosystem.

,d Beforc yoceeding furfher, complete the fotlouirE activify.

You the answer at the end of Module.

ACTIVITY 2

1. (a) Whatis a lbod chain?

(b) Consfruct a food chain from the following: Hawks, rabblts, g/'ass,

snakes

{c) Whatis meant by a food web?

(d) Glve an example of a food web.

14
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1.3 THE SUN AS THE MAIN SOURCE OF ENERGY

Sunlight is the ultimate source of energy used by all living organisms. That is,

the energy in ail ecosystems has its origin in sunlight. Green plants use energy

from the sun to rnake their own food by photosynthesis. The plant uses some of

this energy for its own metabolic activities. The remainder is passed on to

primary consumers This can also be carried to higher trophic levels. Some of

the energy is lost as heat to the surrounding. Decomposers obtain energy from

this plant when rt dies and decays. This is illustrated in Figure 5.

Primary
consumers

I

r' ',il,rl(l
i r (t5i)ir'€iiiO'l Decomposers

Fig. 5 Energy flow through a green plant

SUN

't5

Producers

t
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Since all animals depend on plants, directly or indirecfly for their food, they
therefore obtain energy from sunlight. A few examples of our own dependence
on photosynthesis can be traced as follows:

N@
Stasst

6
/:--Y- .\
J =t--:--t
I loncy i
I - --- I

I ;-- -i1" -//

coio

Vc).
l+ ,.1

milk

I

v

plaat

gain I
J

\i:d-{.=r/
four

I

l

v
bee suckitg nectar

I

Fig. 6 Energy flow in food chains

Even coal and other fossil fuers like petroleum, oil, and natural gas come from
tree-like plants which were buried in the earth, millions of years ago. These
plants absorbed sunlight for their photosynthesis when they were alive.
Nowadays these same fossil fuels are being mined and used as energy sources
for various purposes.

cheesc

btud

16
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1.4 ENERGY FLOW IN ThIE ECOSYSTEM

This is easily illustrated by the Figure below

5: SECO}.IDARY

COHSUMERS

Fig. 7 Energy Flaw in fhe Ecosysfem

Green plants convert light energy into chemical energy through the process of
photosynthesis. Some of this is stored as organic food in plants, the produeers^

A good amount of the energy is lost through respiration and other metabolie

activities of the plant.

$
5o

.sq
.etI

E
l^

aa-o
;
1.?

_t

#

'U}.I11

a

t

rnd

PRIMARY
COiISUMERS
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&

DeathFRODUCER9

5ol*r
tnergy
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A food chain shows how energy, in the form of food is passed on from one

organism to another. When an herbivore feeds on the plant, some of it will be

digested and absorbed into the body of the animal. Some of the plant material

remains undigested and it passes out as faeces. The food which is absorbed by

the herbivore will be converted to heat energy and lost to the surroundings. The

remaining will be changed into other forms of energy and used by the herbivore

for its metabolic activities and growth. Similarty when this herbivore will be eaten

by a carnivore even less energy will be available to the carnivore or the

secondary consumer.

We can see that a good amount of energy is lost at every trophic level in a food

chain or food web. The amount of energy which reaches the end of a food chain

or a food web is only a small fraction of the amount of energy which is absorbed

by the green plant (producer) at the beginning. This clearly indicates that the

amount of energy along a food chain or food web decreases.

The energy flow in an ecosystem is a one way process. Energy lost to the

surroundings cannot be recycled. There is a great loss of energy from the

ecosystem as it flows between trophic levels, therefore a continuous supply of

energy from the sun is essential to maintain the activities of organisrns in an

ecosystem.

1.5 ADVANTAGES OF A SHORT FOOD CHAIN

Every plant and animal in a food chain is called a link or trophic level. At every

link in a food chain, energy is lost to the surroundings' Usually the number of

organisms also decreases along a food chain. This is because the amount of

energy transferred decreases along the food chai=. Let us consiCer the following

food chain:

Lettuce plant caterpillars bird

18
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I

ln order to get enough energy a bird has to eat many caterpillars. These ln tum
must eat many more leaves. Therefore the longer the food chain the smaller the
amount of stored energy. This is because energy is lost to the surroundings at
every trophic level along the food chain.

when an animal feeds on a plant, it obtains only a small portion of the energy
stored in the plant. Much of this energy is used for respiration and maintenance
of the plant. Therefore the shorter the food chain, the greater the available food
energy.

6 THE HUMAN FOOD PRODUCTION AND FOOD

CHAINS

Here you will learn about the efficiency of energy transfer from plant products to
first order or primary consumers. consider the following example: A cow is a
primary consumer and it feeds on grass which is the producer. More than 60%
of the grass eaten by the cow passes out as faeces. About 30% of it is used by
the cow's metabolic processes. This means that less than 1 oo/o of the grass
eaten by the cow is turned into new animal tissue which contributes to the growth
of the cow. A carnivore feeding on this cow will thus obtain much less than the
10% which was converted to new animaltissue.

ln the same way, the use of prant products to feed animals which provide meat,
eggs and dairy products is very wasteful. This is because less than 1oyo of the
plant material is turned into animal products. For example, it is more economical
for humans to eat bread made from wheat than to feed the wheat to hens and

1

I
19
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then eat the eggs and chicken. This is because it avoids using any part of the

energy in the wheat to keep the chickens alive and active. Consider another

example,

maize 

-> 

humans

(primary consumer)

(1)

maize ----=D
(producer)

chicken human (2J

(primary consumer) (secondary consumer)

The same amount of maize can provide food for a iarger number of people in

food chain (1)than in food chain (2). Thus we find it nlore economrcal for us to

eat maize as food directly than to eat chicken that feed on maize. This is simply

because only about 1Ao/o of the maize eaten by the chicken will be available as

food in the chicken.

These examples clearly show that it is more efficrent for humans to eat plant food

directly than to eat primary consumers that feed on plarits.

20
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.6 Before furlher,

answer at the end

folhuing acfiuify.

the Module.

ACTIVITY 3

1 (a) At which trophic level are you feeding when you eat
(i) bread, (ii) eggs (iii) an apple (iv) chicken meat

(b) Name the ultimate source of energy for all organisms in a food web.

(c) Why is the flow of energy not cyclic, in an ecosystem?

energy for man:

goat

man

You willfind the

)

I

(a)

(b)

Sun

man
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1.7 NATURAL CYCLES

ln all ecosystems, materials are cycled between the environment and the

organisms. You will now learn about the water cycle, carbon cycle and nitrogen

cycle.

1.7.1 Tne WlreR CYcLE

Where does all the rain come from? Why does the atmosphere never run out of

water? The figure below helps you to understand the answer to these questions
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Fig. 8 The Water Cycle
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The water from lakes, rivers, seas, and oceans evaporates into the atmosphere.
Plants also give out water vapour by the process of transpiration. The water
vapour rises to the cooler part of the atmosphere. There it condenses to form
clouds of tiny droplets. when these clouds rise over high ground, they fall as
rain. This rain water collects in ponds, streams, rivers, and lakes. some of it
passes through the soilto form underground water. Some is taken up by roots of
plants. The water ultimately reaches the seas and oceans. This chain of events
occurs continuously to form the water cycle.

1.7.2 THe CanaoN CycLE

All living organisms contain the element carbon. This is found in carbohydrates,
fats, proteins which occur in the body of the living organisms. The air around us
contains a small amount (0.03%) of carbon dioxide. The carbon, in the form of
carbon dioxide circulates from the environment into the bodies ir liring
organisms and then back to the environrnent. This forms the carbon cycle as
shown in Figure 9.

Comhrclirn of ofl.
nfiJdgas sndcoal

Carbon dioxid€
in th€ ai,
0.03"/.

Carbon dioxide
dissolved
in lhe sea

{ffi Feeding

.-=]
- 

.t,

S€a plants absorb
ca.bon dioxide

Soa snimals absorb
carbonatss

Iv
A sedirnent o, oead sea creirures
decayed urder pre$ure in the
absen@ o, air over millio.ls ol yoars ,'

Oead planl matorial
d€cayed under pressure
in the absenc€ ot air
oysr millions o, years rl

Fig .9 The Carbon Cycte

a

Photosynthesis

Comos
out ot

solulion
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The plants take in carbon dioxide from the air to make their food by

photosynthesis. Animals then obtain carbon by eating plants or other animals.

However, the amount of carbon dioxide in the air remains more or less constant.

This is because it is returned to the atmosphere as fast as it is taken in.

All living organisms release carbon dioxide when they respire. Decomposers like

bacteria and fungi give out carbon dioxide when they decompose the bodies of

dead plants and animals. When fossilfuels like petrol, natural gas, coal or

organic fuels such as wood, alcohol burn, they produce huge amounts of carbon

dioxide.

It must be noted that an increasing combustion of organic fuels by humans is

disturbing the natural balance of carbon dioxide and oxygen in the atmosphere.

This has resulted in the greenhouse effect-or global warming.

1.7.3 Tne NrrnoGEN CycLE

Nitrogen is an essential elernent in proteins. All living organisms need nitroEen

to rnake proteins. Air consists of about 78% nitrogen gas. But neither plants nor

animals can take it in from the air. First, it has to be changed ;,rto nitrates. Some

processes remove nitrogen from the air while others return it to the atmosphere.

The balance of processes which return nitrogen into the aii and processes which

remove nitrggen from the air are called the nitrogen cy qe

':l
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Fixation by bacteria in
the roots ol iegumes

Fixation by lightning
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nitrales in acid rain
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Fig. 10 The Nitrogen Cycte

some plants rike crover, peas and beans have root nodures which contain
nitrogen-fixing bacteria. some of those bacteria also live freely in the soil. These
bacteria change gaseous nitrogen into nitrogen compounds like nitrates. The
nitrates are easi{y absorbed through the roots and used for making prant
proteins.

Animals obtain the proteins they need by eating plants or eating the flesh of other
animals which feed on prants. rn this way, nitrogen passes arong food chains. rn
the excretory wastes of animals and the decayed products of animals and piants,
ammonium salts are present. Nitrifying bacteria in the soil convert these
ammonium salts into nitrates. These nitrates are thus absorbed by the roots of
plants' Sometimes farmers and gardeners add nitrates and ammonium salts as
fertilisers to the soil to make it more fertile.

Nitrogen is also converted into nitrate by lightning. Lightning combines nitrogen
and oxygen in the air to form oxides of nitrogen. These oxides dissolve in rain

Decay
Excration

lhrough

Ammonium
salts in the

soil
Oxidation

by bacteria

Denitritying
bacteria
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water which falls to the ground. They then combine with other substances to

form nitrates

Some soil nitrates are changed back into nitrogen gas into the atmosphere by

denitrifying. This is brought about by the action of denitrifying bacteria which are

mostly found in waterlogged soil where there is low oxygen content.

1.8 THE EFFECT OF MAIN COMBUSTION OF

OR,GANIC FUELS

(1)

(2)

(3)

(4)

increases acidity of the soil

reduces crop yields

has adverse effects on organisms

corrodes metal bridges and increases the decay of stone buildings.

Sulphur dioxide also irritates our respiratory system and conjunctiva of the eye

You must also note that incomplete burning of fuels also pt'oduces another

poisonous gas called carbon monoxide. This reduces the otsygen-carrying

capacity of blood and leads to dizziness and headache.

Combustion of these organic fuels has also lncreased the carbon dioxide

concentration in air. This muses the 'greenhouse' effect because the carbon

dioxide accumulated in the atmosphere retains heat. This leads to an increase in

The burning of organic fuels like coal, oil, natural gas by humans is disturbing the

natural balance of carbon dioxide and oxygen in the atmosphere. Besides

carbon, coal also contains sulphur. When coal is burned, oxides of sulphur are

also released to'gether with carbon dioxide. The coal smoke has many tiny

particles with varying amounts of carbon particles and hydrocarbon causing

much harm. The sulphur dioxide released by combustion of organic fuels

dissolves in the rain water to form acid rain' This

26
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a

average globaltemperature. Such a change my also affect globalweather. This

in turn affects the globalfood production.

1.9 THE CUTTING DOWN OF FORESTS

This has been a major cause of global warming. The green plants regulate the

concentration of carbon dioxide and oxygen in the atmosphere. This is done by

the process of photosynthesis which removes carbon dioxide from the

atmosphere and releases oxygen to it.

PLANT

\

\
FUEL

/

ANIMAL

a

Fig. 11 Balance of CAzlOz

Recently, deforestation in many parts of the world has reduced the number of
trees on planet earth. Thus less carbon dioxide is removed from the atmosphere

by photosynthesis. This has promoted the global warming of our planet. The

undesirable effects of global warming include sudden climatic changes and a rise

in sea levels. Can you think of ways in which this problem can be minimized?

Doing something about it is a must for our survival.

CARBON
DIOXIDE OXYGEN

27
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-6 &eforc proceeditg further, complete the following octivity.

ACTIVITY 4

1 (a) Draw a simple diagram to show a

(i) water cycle

(ii) Carbon cycle

28

(b) (i) Name two processes which add carbon dioxide to the

atmosphere.
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You will find the answer at the of Modute.

(ii) Explain what is meant by ,green house effect'?

(iii) Whyis fhe cutting down of foresfs undesirable?

(c) (i) Why do living things need nitrogen?

(ii) How do plants obtain nitrogen?

(iii) How do animals obtain nitrogen?

(iv) How are nitrates in the soil changed back inta nitrogen gas?

Pnucrpr-Es

I

t

the

rt

-r-
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I
a

a

a

POINTS TO REMEMBER

Our environment consists of living and non-living things.

Ecology is the study of organisms and their relations with one another in the

environment.

An ecosystem is a self-supporting Unit of the environment. lt consists of

producers, consumers and decomposers.

A food chain shows feeding reiationship in an ecosystem.

Each stage along the food chain is called a trophic or feeding level.

Food webs are formed when many food chains are interconnected.

Nutrients are used continuously in a cyclic form in an ecosystem.

The sun is the ultimate source of energy for all living organisms.

Plants are called producers because they use the sun's energv to make food for

themselves and other organisms.

Animals are called consumers because they feed on pla'rts.

Energy is lost at each trophic level along a food chain. The flow of energy in an

ecosystem is non-cyclic.

Shorter food chains supply energy more efficiently.

Materials are cycled between the organrsms and the environment. These are

easily shown by the water cycle, carbcn cycle, and nitrogen cycle"

The combustion of organic fuels tncreases carbon dioxide concentration tn the

atmosphere, leading to the 'green house' effect.

Deforestation in many parts of the world has resulted in global warming.

e

a

a

a

a

a

a

a

a

a

a

o

a
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Uruffi'ff

p0putAT'Effiru GreffiWYffi &ruffi
REGULAYEffiru

Any one habitat may have a large number of diffenent organisrns living in it. A popr.,rlation
is a g'roup of individuals of the sarne species living in a particular hahitat. Here are som€
examples of populations:

barnacles on a rocky shore

bacteria growlng on a food medium

weeds on the surface of a pond

a shoai of fish in the sea

all human beings in a given regionr cn country

Populations ter:d to change in size over a period of time. A nurrben of envinonnrental
factors may lirnit the growth or increase a glven poperlafion of organlsrns" lrr this unit, we
lock at how the size of a population !s influenced.

#ffiJffiCTEWffi$

At the end of this Unit you should be abie to

explain how a popuration size changes du-^ to death, birth, immigration,
r:rnigratier:

describe horv changes in food supply, predation, diseases and cempetltion affect
the populatisn size of organisms.

o identifiT the three phases of the sigrnoid curve of popuration growth.
e describe the increase in hurnan populatlon and the social irnplications of curreclt

human population grorath.

6
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ff"*; r##pryL&*'fffiru $EXffi

Most populations stay noughly the same over a period of time. They may go up

and down, but the average population stays the same over a number of years.

For example, the population of greenfly in your garden rnight be greater one year

than the next. But their number returns to normal again. cver many years, the

size of nnost populations tends to remain at around the same level.

You must note that the size of a population depends on

Emigratlon - how many individuals leave a population

fmmigration - how many individuais enter a population

Emlgtatlon

lndividuals leave a population when they die or when they rnigrate (move) to

anather population. This movement of individuals out of a popr.llatian is also

calleci emigrahon a3

lmmlgmtlon

lndividuals enter a popuiation when they are born, cr when they migrate inta the
populaticn from elsewhere. This rnovernent of individuais into a populatlon is

known as irnmigration.

A pacuiatiorr increases if new individuals are born faster and the old ones liv*
ionge;'. That is, the birth rate rs greater than the death rate. lf the birth rate is !*ss
than the death rate, then the population will ciecrease. Can you think what wili

happen if the birth rate and death rate are equal?

34
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,d Before pvceedirg fifrhea compfefe tha f,oflowirE oetuvity.

&QTIVITV 1
What is meant by poputatian? Give three examples.

1

Name iwo imBortant factors that determine the size of a popuratian.

) What may e&icse a populaffon fo rulsrease?

H*rc;a,i# *'.*e &sls*rer af f#e esd of f*E
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2,1 CONTROL OF POPUI-ATIO${ SIUffi

A number of environmentalfactors linnit the gr"owth of papulations" These factci"s

act as natural checks, which prevent the population frorn growing too large'

Some of these common factors are:

(1)

{,2)

ts)

(4)

(5)

food supply

predation

overgrazing

diseases and

competition

Feod Salppty

lndividuals in the population compete for food if it is in short supply. ln that case

some food supply willnot survlve. However, in nnost cases the different faetors

interact to control the poputation size. For exannple, a population of rabbits will

be affected by the amount *f food available and also by the nurnher of foxes

areund. This is because one fox feeds cn n'lany nabbits'

Fs'edm*E*Esc

Similarly the size of a predator popr"llation depends on the numbers of prey. A'n

increase in the nun"lber of predators nneans that nrore prey will be caught. '['hus

the number of pney wi![ deerease. The predators'food supply is reduced and this

in turn leads to a drop in the number of predatons"

The eating of plants by herbivorous animals is ealled grazing. Overgrazing leads

to a lack of food in the long run. Thus the herbivores dle due to scarcity of food.

This decreases their PoPulation.

J!O
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Dlrotrer

sometimes popurations decrease dramaticaily in a short space of time. This may
occur because the popuration runs out of food or it has been overcome by
disease. Disease can spread very quickry through rarge popurations and affect
its members For example, pests or other diseases easily attack monoculture of
arable crops. thus rarge areas of crops are easiry destroyed. you must have
heard about how locusts affect crops.

Gompetltton

Resources rike space, right, sherter are commonry in rimited suppry. The
orEanisms thus compete for such resources and this may limit the size of their
population' competition can occur between individuals of the same species or
different species. prants and animars tend to produce more offspring than the
habitat can suppct-t. This leads to competition and only those, which are best
adapted, r,vili survive.

similarly ureeds compete successfuily with crops. They ggrminate rapidly and
grow quickiy to establish themselves before the crop matures. They occupy
space and tap light, water and minerals from the soil. Thus the crop does not get
these resources. can you think of other simirar exampres? Find out a few such
examples lrom your own environment and describe them briefry.

37
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2"2 POPULATION GROWTH

The population growth of individuals in a species is best shown by the population

growth curye, This is illustrated in Figure 12'

Numbers ol
individuals

Fig.12 PoPulation Growth Curue

lrg Pham

lf the birth rate if greater than the death rate, a population will grow in size' lf

only a few individuals are present at first, the rate of growth will be very slow"

This is called the lag Phase.

Population
constant

Growth
slowing

Rapid
growth

Lag
phase

38

b-

\



t

{

As the number of individuars increase, more of them reproduce. Then the
population grows rapidly if other factors are favourable. However, growth cannot
continue indefinitely. This is because there is a limit to the number of individuals
that any area or habitat can support. Beyond this limit the population growth
slows down as certain factors limit the population size. Such factors may be food
supply, water, oxygen, shelter, predation, disease or the collection of toxic
wastes. The population may then stabilize al a particular level.

A population groMh curye like the one shown in Figurel2 can quite easily be
obtained by growing some yeast cells in sugar soh,ltion.

2,3 GROWTH OF YEAST POPULATION

You will note that many experiments on population sizes have been done on
organisms like bacteria and yeast, because they reproduce quickly and are easy
to grow.

A few yeast cells are put into a container of nutrient broth. The cells feed on the
broth, grow and reproduce. The number of yeast cells are counted every few
hours.

At the beginning of the experiment, the population grows quite slowly. This is
because there are only a few ceils to reprodube. But once they get going, growth
is very rapid. Each cell divides to form 2, then 4, then g, then 16 and so on.

39
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As the population gets larger, the individual cells can no longer reproduce as

fast. They begin to die more rapidly. This may be due to a lack of food or they

may have made so much alcohol (as a result of respiration) that they are

poisoning themselves. The cells now die as fast as new ones are produced. So

the population stops growing and levels off as shown in Figure 13.

I

6

number ol
yeast celis 4
(millions)

0

o12 24 36

time (hours)

48

Fig. 13 Growth of Yeasf Population
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2.4 HUMAN POPULATION GROWTH

At present the human population is growing vary fast, but it has not always beenso For thousands of years, the rate of human population growth was quite slow.
The huge increase that we see today has occurred only over the last 300 years.
This is mainiy due to:

(i)

(i i)

(iii)

(iv)

(v)

(vi)

rmproved agricurture which has provided greater food production
better hearth facirities, creaner water suppry and improved sanitation
vaccination against severar diseases and new drugs avairabre to combat
many diseases

good control over disease_causing organisms
eradicatron of ciiseases which were fatal in the past
high ievel of education

world

populatron

in

thousand

millions

J

,)

C

0
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black dealh

1000 1500 2C00
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Fig: f 4 Wortd population Growth
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These have led to lower infant mortality and increased life expectancy of humans

in all parts of the world.

You must note that the rate of population growth is influenced by the proportion

of young people in the population. However, there are certain population checks

(1)

(2)

(3)

(4)

(5)

famine

floods

war

earthquakes and

other natural disasters as well as man-made disasters like terrorists

attacks. Together with these we are also facing a major threat in this third

millennium with the rapid spread of Acquired lmmune Deficiency

Syndrome (AIDS). This is more acute in developing countries.

However, the human population is still increasing very rapidly. ln developed

countries, the population control campaign is quite successful. Thus our

objective is to reduce the birth rate. This will involve better education, better

family-planning and birth control mechanisms in the under-developed countries

so that the population control campaign can be implemented easily.

a
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,6 Beforc proceeding fitrther, complete fhe fottouirg activifrt.

1

ACTIVITY 2
Make a drawing to show the human population grov,rth in (a) the world,
(b) your country.

2 The world population in increasing rapidry? suggesl some reasons for
thrs

3. (a) Draw a graph to show the growth of a populatian of yeast cells.

(b)why does the graph level off towards the end of the growth period?

Yau will find the answer at end of the fllodule.
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a

a

a

POINTS TO REMEMBER

Members of the same species living in a particular habitat form a population.

Population groMh is controlled by environmental factors and depends on birth

rate and death rate.

Population size changes as a result of changes in birth, death and emigration of

members within that population.

Food supply, predation, overgrazing, diseases and competition are mostly

responsible to control population size of plants and animals.

The population growth of individuais in a species is best shown by a population

growth curve. This is usually s-shaped.

Human population groMh was quite slow before 19tn century. lt has increased

dramatically for the last two hundred years.

Natural and man-made disasters as well as AIDS are checks tc human

population growth.

The success of the population control campaign depends on better education in

the under-developed countries.

a

a

a

a

a

a
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Urur 3

HUMAN INFLUENCE ON THE
ENVIRONMENT

We share the earth with many other living organisms. Each variety of organism has the
right to live and contributes to maintain the balance in nature. At present more than 6
billion people are using and often knowingly or unknowingly abusing the Earth's natural
resources.

ln the past, the world was less populated and people led a simple life. There were more
resources for fewer people. As the human population increased, more land had to be
used for buildings, roads and agriculture. This has led to cutting down forests,
destroying plants and animals, pollution, extracting minerals and energy supplies and
soil erosion. You will observe that we as human beings have been utilizing the
environment for our own purposes and conveniences. Many things associated w1h
modern life and the increases in population wortdwide are mostly responsible for the
degradation of our environment. ln this Unit, we look at our impact on the environment,
the likely consequences and precautions we can take.

OBJECTIVES
At the end of this Unit you should be able to:

r define pollution

o list some exarnples and possible sources of pollutants

o discuss the ways in which intensive agriculture may damage the environment

o describe the effects of the over-use of fertilisers

7



Broloev- Moouls I - l,lNlT 3 -

c describe the undesirabie effects of water poilution b,y sewage and ehen'iical

wastes

r outline factors which contribute to acid rain, its effects on the environment and

measures to control it.

o describe pollution due to pesticides, herbicides and nuclear"fall otrt.

o suggest ways of improving the management of the natural resources in your io*al

environment

o describe the need for recycling materials including water and paper.

o describe the need for conservation of species, their habitats and natural

resources

3.0 POLLUTION

This is the harmful effects of human activities on our natural environment. lt

changes the quality of air, water and land to an extent that our health as well as

the life of other organisms are thi"eatened. ln other words, pollution is the

contamination of the environment. This contarnination has.been brought absut

by pollutants.

3-{ POLLUTANTS

These are harmful substanees cr en*rgy in the icrm of heat or sound that cause

pollution. The nrain pollutants prr:ciuced b5, human activities are:

. smoke

. exhaust fug"nes

. wastes (domestic, agriculturaland industrial)

. noise.

ENyreorumE*r
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These wastes can be divided into two groups
(a) .Bio-degradable

(b) Non-biodegradable

Bio-degradabre portutants are non-persistent and they are mainry
natura*y occurring organic substances. They can be decomposed bybacteria into harmress forms. These are wastes from prants and animars
They can be broken down into simprer substances by decomposers.

Non-biodegradabre poilutants are persistent. These are mainry inorganic
substances rike metars or artificiaily produced compounds rike prastics
that eannot be decomposed.

We con nour pnoceed with the following investigafion.

lruyrsneaRsru f

(a)

(b)

For eoch

investigotfon you

will reguire the

materials indieated.

Make a thorough study of your environment and list five
different examples of how humanberngs have used the
environment.

Examp lel

Exam ple 2

Example.

ple 4

Examp le5
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From the above mentioned activity, explain how the

utilisation of the environment hai

affected plants and animals, in your area

caused different kinds of pollution in your

area

(i)

(ii)

You should record

your onswers in the

spoce provided.

BDLOGY - MODULE 8. UXIT 3 - HUUIH

3.2 INTENSIVE AGRIGULTURE

Our increasing human populatio'r i;rcr€?s€S the demand for:

. land

. housing

. farming

. industries and

. recreation.

Thus forests and woodlands are cut down and the soil is ploughed to grow more

food. This desitroys wildlife habitats and leads to the greenhouse effect (as

explained in tJnit one). Thus mixed populations of trees, shrubs, wild flowers

and grasses are replaced by a dense population of only one species such as

wheat, maize or beans. This is called monoculture. For a monoculture to be

maintained, other plants which compete with this crop plant are killed by

chemicals called herbicides.

The crop plants are also protected against fungal diseases by other chemicals

called fungicides. To destroy insects which eat and damage the plants, the crops
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are sprayed with insecticides. ln addition to these, large.amounts of artificial

fertilizers are also used. This is because the land is soon depleted of some

minerals as the same crop is grown on that land year after year.

3.3 SOIL EROSION

Bad agricultural practices lead to soil erosion. That is, the soil can be blown

away by the wind or washed away by rain water, when it is exposed. This may

occur due to:

(1) deforestation - The layer of soil on steep slopes is usually thin but can

support the groMh of trees. lf these trees are cut down, the soil is no

longer protected. consequently this soil is easily washed away by rain

water to reach streams and rivers.

You should note that plants protect the soil in thb following ways:

(a)

(b)

their leaves prevent rain from hitting the soil direcily,

their roots hold the soil particles together.

(2)

The forest forms a stable ecosystem. lt is the natural habitat of many

species of organisms. Deforestation destroys these natural habitats.

Thus, many wild plants and animals die due to a lack of natural

environmental conditions. This drives many species to extinction and

others may be in danger of extinction.

Poor farming methods - lf the land is ploughed year after year and

treated only with chemical fertilisers, the soil structure is destroyed. such

a soil easily becomes dry and sandy. ln strong winds this soil is easily

blown away as dust.

over-grazing - lf too many animals are kept on a pasture, they eat the
grass down almost to the roots. Their hooves trample the surface soil

(3)

I

l

L

51



Btolocv- Moouu 8 - Urr 3 - Humax lxrlurnce oN n4E ENURoNiltENT

into a hard layer. Thus rain water does not penetrate.such a soil. The

water runs off the surface and carries away the soil with'it.

Soil erosion, whether by water or wind, is greatest when there are no plants to

protect the soil.

"6 Beforc yoceedhg furTiter, complete thc foltovirg octivify.

1

ACTIVITY 1

What has happened to our naturalresources as human population has

increased during the past 200 years?

2. Name a human activity fhaf causes the destruction of natureil habitats.

3. (a) What is meant by pollution?

(b) Name three pollufanfs.

q?
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Differentiate between a bio-degrabre and non-biodegradabre porutant

What are the harmful effects of deforestation?

4.

5

6. How can fertilizers kill aquatic life?

You will find the answer at the end of the Module.

3.4 OVER-USE OF PESTICIDES

Nearry a'pesticides ki, the harmress or beneficiar organisms as we, as theharmfur ones. The concentration of insecticides often increases as it passes
along a food chain' For example, the concentration of an insecticide reachingwater in a rake may be very row. The microscopic prants and animars which feedin this lake water build up higher concentrations of the chemicals in their bodies.This increases in the bodies of the sma, fish which feed on the microscopicplants and animars. The sma, fish are eaten by rarger fish which in turn may beeaten by birds or other consumers. These top consumers may accumurate highconcentrations of the chemicars. This can even read to their death.

?):

I
53

I

t



BroLoGy- Moouue 8 - Uxtr 3 - HuueN INFLUENCE oN THE Exvinouritprur

Pesticide spray

water

and enters chain

&
f.licroscopic plants - O O15 PPm

Small crustaceans - 5.O PPnt.+.;- -\
t, . /.1\s*rFs-

Small fish - 1O.O ppm

I
Large fish - 25.O ppm

Grebe - 1600

* ppm - parts per million Fr& 15

3.5 NUCLEAR FALLOUT
Thene are two main forms of radiation

I

E

electromagnetic waves and

sub-atomic particles.

These can easily harm living organisms and they are lethal in the long run. Two

major sources of man-made radiation are:

(a)

(b)

radioactive fall out, from the testing of nuclear weapons and

the wastes from a nuclear power industry.

o
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Like pesticides these radioactive rnaterials may arso contaminate the long food
chains. For exampre, the waste product of nucrear weapons and nucrear
reactors may be absorbed into grass from the air. The catfle eating the grass
then pass it into their milk which may be consumed by humans. This in turn
affects the bone tissue of hurnans and it rney read to cancer.

3.6 OVHR-USE OF FERTItflUEffi$

Ferlilisers are chemiear substances which rmprove erop growth by giving plants
the nutrients they need. These are mosfly nitrates and phosphates, some of
these chemicars are not taken up by crops. Thus they are washed out of the soir
by .ain and reach the streams and rivers. Here they ailow the overgrowth of
microscopic aigae. They arso support the grovtrth of bacteria, This makes the
water rnurky and poor in oxygen eontent. Thuc other aquatic animals like
shrimps and fish die due to suffocation (iack of oxygen).

Sometimes chickens, calves, pigs and othen farm animals are reared in large
sheds' Their unine and faeces are wash*d out of the sheds with water. you can
aNready lrnagine what's likely to happen if this nriixture reaches streams and
rivers. lt si:pplies an excess of nitrates and phosphates for the microscopic
algae.

These algae are at the bottorn of a food chain. They use the nitrates and
phosphates and rnultiply so rapidly that the mlcroscopic animals which feed on
them, canRct controi their growtl"r. so they die and fall to the bottonn of the river
or lake. Here, their bsdies are broken down by bacteria. These use up the
dissolved o.xygen front water. sueh water becomes deoxygenated and ean no
longer se.rpport anima! !ife. Fish and other organlsms suffoeate arid die"

b5
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3.7 WATER POLLTJTION BY SEWAGE AND

GHEMICAL WASTES

Water pollution is due to the discharge of untreated domestic, agricultural and

industrial wastes into streams, rivers or seas. The domestic servage, manui'es of

chicken and pigs from farms and wastes from factories ltke tanneries, dairies,

paper mills are common examples of organic pollutants.

The release of organic wastes or pollutants into streams and rivers provides

abundant food for rapid growth of bacteria and fungi. These use up the dissolved

oxygen and release toxic wastes into the water. The lack of oxygen and the

toxins in the water kill other aquatic animals like the fish and shrimps.

The decay of the dead bodies of these aquatic animals, in the absence of

oxygen, produces foul-smelling gases like methane, ammonia and hydrogen

sulphide. Again these gases are poisonous to other living organisms

Detergents come mainly from domestic wastes. Some detergr',rts contatn a lot of

phosphate. Detergents form a foamy layer on the water surface. This redLri;es

the penetration of light and the dissolution of oxygen in the water Thus niany

aquatic organisms suffocate and die.

Furthermore the high phosphate content of detergents supporls algal overgrowth

Again this depletes the water of its oxygen and leads to the death of aquatrc lrfe

Note: You should olso refer to Chernistry ModuleZUnit, ? - 2.4.1

It is also the right time now to address some diseases which we can suffer from

and associated directly or indirectly with water

56
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3.7 "1 WareR-eoRNE DtsEAsES

Thesd are diseases direcfly associated with water.
/ Cholera

cholera a severe diarrheal disease is transmitted to us via water. you
may lose gallons of fluids containing valuable erectrolytes, bicarbonates
and ions ieading to dehydration and shock.

Bilharzia

Bilharzia is common in the tropics where ponds, streams and irrigation
canals may have bilharzia - transmitting snairs. washing, swimming in
these water bodies expose you to infection which manifests itserf by brood
in urine or faeces. This is accompanied by anaemia and fatigue.

Typhoid

Typhoid is due to drinking poiluted water and eating food contamined by
the typhoid bacteria' Normally you have fever, severe headache, nausea
and loss of appetite.

Having iooked at water-borne diseases, we shail now focus on two more
where water has a role, but slighfly differenfly.

Malaria

lvalaria is transmitted by femare Anopheres mosquitoes. stagnant water
in lakes, ponds, ditches, puddres etc are breeding ground for the rarvae
and pupae of the mosquito. when bitten by the adurt mosquito, we may
become infected and deverop fever. The brain can arso be affected.

Dysentery

This is due to a bacterar infection resurting in diarrhoea, fever, vomiting,
abdominal pain as a result of poor hygiene.
It is advisabre to wash hands properry before handring food, eating,
cooking, handling babies etc.

Do so as well after using the toilet, changing babies etc.
Medical attention shourd be sought for the above conditions.
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3.8 ACID RAIN

Many factories and all motcr vehicles reiease,poisonous substanees ard

polluting gases into the air. Factories produce:

r smoke and

. sulphur dioxide.

lvlotor vehicles produce:

. lead compcunds

. carbon monoxide and

, oxides of nitrogen wh:ch lead to srriog.

Fossil fuels like coal and oil contain sulphur. \A/hen these are burnt, they release

sulphur dioxide into the air. Oxides of nitrogen from power stations, faetonles

and vehicle exhausts also contribute to air poiluticn. These gases are soiubic

and they dissolve in rain water as it falls. This forms acid rain.

This acid rain corrodes rnetal railings, metal brielges and eats away stonewcrk on

bu.ildings. it causes essentia! minerals in the soii to tre washed away by ratnr. lt

may also cause the release of poisonous chemicals like alumii,rum and mercury.

It damages trees and crops. The leaves turn yellow and fall off. The roots are

also damaged so that they cannot absorb minerals. Thp soil turns acidic. Water

in lakes and streams become acidic and this harms all forms of aquatic life.
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3.8.1 Fmeverunmc Aclp Ralx

We can reduce acid rain by hurnlng less coal, oil and gas. Furthermore the coal
aricj oil ean be treated to remove sorne of their suiphur, before they are burnt.
The chimneys of faetories e;*n be filied with smoke-cleaning equipment.
Sirnilarly t:-te vehiele exh*usts can be fitt*d ririth de,;iees to minimise pollutants.

3.* F.ffiSffiL$ffi#ffiS

The Farth i* *ur natural habitat. lt will remein ss tlll the human race exists. lf we
'jse this habitat wiseiy, we shall eRSUre oui ow*r sl,*.vival. tsy doing so we shall
also help *tht:r *rganisrns to sui'vive. Aiready manir *nimals and piants have
necosri$ extinet anC others ar* threatened to r.lisappear soon. Therefore we rnust
live in harmony uvith natus"e arid n:eke rati*nai use of the resources available.

You sl':ouid iinderstanri lhat a rss*rrrce can be a living or non-living thing which is

useful ta humans" Resources are either naturai cr nifin-made. Water, animals,
plants, soii, forests fire examples of naturel resources white buildings, roads,
r,'ehiel*s, bridges, eornputers are rnam-rllade resourees.

There ar€ trco tvpes of natural resourees, nener,r.able and non-renewable

resourees. R*newabie rescurees are those whieh, when removed or utilized, are
replaced hy nature. For example, fish in a lake cr trees in a forest.

Non-renewable rescurees are those whieh when renroved or utilized are not
r*piaced.

For eNarnpie. e*ai in a s*ine, send in a =,anci quarr),,

$cii i*st dxr'lng soii *e"':sien rnay* take hunsrecls of years to ue repl*c*d by nature.
Ther*f*re ssii is classifi*d as a non-renewable r€solirce.

5g
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-6 Beforc proceeding further, complefe the follouirg acfivify.

1

ACTIVITY 2

Explain briefly why the over-use of pesticides is dangerous?

2. state two ways in which water is polluted in towns and ctttes

a How are detergents harmfulto aquatic life?

4. (a) Why is radiation dangerous?

(b) Where could harmfu! radiation come fram?

5. (a) Exptain how acid rain is produced?

(b) Sfate the main effects of acid rain.
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6. @ What is a resource?

(b) Give three examptes of
(i) renewable resources

(ii) non-renewable resources

You will find the answer at the end of the Module.

3.9.1 ColrseRvaloN oF ouR REsouRcES

This is the carefur management of our environment. lt invorves the proper use ofthe resources and the control of poilution. conservation inctudes tnepreservation of habitats and the protection of prants and animars from harm orover exploitation. lt provides good quality of life for us to live.

3.9.2 UrtlrsenoN oF NATuRAL RESouRcEs

we must always use the naturar resources intefligenry and rationaily. Anydisturbance of the barance in nature may destroy the whore system in nature.

Renewable natural resources should be utilised in such a way that there is aproper barance between harvest and renewar of these ,"ror*"r. ,io *,,,ensure a continuous yield of these resources.

I
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The principle of rational utilization of a living renewable resource can be

represented as follows:

Option A By catching only 1;000 {ish yearly, the fish populatioh in

the lake will lead to incr:ease.

This is a waste of resource.

Option B By catching 2,000 fish yearly, the resource is preserved.

Here the catch is equal to the natural increase. Fish will be

obtained continuously for this lake.

This is a rational utilization of the resource.

Option C By catching 5000 fish yearly, the resource is over.

exploited.

by Regeneration

Added

Natural Renewable

Resource

Removed by

harvest

This will soon lead to its extinction.

For example, consider a lake which can support a maximum of 20,000 adult fish.

Assume an annual increase of 2000 young ones by reproduction. There are

three possible options for utilizing this resource.
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Therefore over-fishing in lakes, rivers or the sea should be prevented. similarly
after trees are remcved for timber or paper, the cieared area shourd be
reafforested. This ensures future suppry and atso prevents soir erosion. The
proper application of fertilizers and ci"op rotation in agriculture maintains soil
fertility and prevents soil erosion.

3.9;3 Rrcycr-lrye GF MATERIALs

Recycling means turning rnaterials from used things into new goods. Recycling
is one of the rnethods for censerving resourees. Every day a rarge amount of
rubbish is dumped as waste' Much of the materials discarded as rubbish are
valuable i'naterials which could be recycied and used.

For exampre, newspapers, paper bags, cardboard boxes and other paper
products, if thrown away, represent a ross of rnateriars. More trees wourd have
to be cut to nrake the paper. yet the paper can be easiry recycred and used
again.

Another important resource is water. water is searce in many parts of the world.
sewage, if untreated, represents a loss of water. Furthermore untreated sewage
may also pallute strearns, rivers and iakes. This nrakes such water unfit for
hur*an consumption. Therefore water thail-ras been used for any industriar
purpose or frorn sewase can be r*cycred and re-used for irrigation purposes.

Reeyciing is irnportant because:

(i)

(ii )

(ii i)

iess land is used for throwing wastes. ri reduces rand poilution
it slows d"own the depletion +f naturel resources like minerais and trees.
it helps to save cnergy. Less energy ss needed to reeycre the materiai
than to produee it"

G3

I

Farmers can herp save wirdrife by using pesticides onry when it is reaily
neeessary' They can leave wild habitats untouched, and introducd wild species
of plants in places where farming is difficult.
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3.9.4 CoxseRvnrpN oF Nox-R=xewaBLE REsouRcEs

Metals and fossilfuels like coal, petroleum, oil, and natural gas are non-

renewable natural resources. They cannot be replaced after use. Their supply is

limited. They will be exhausted in future.

Therefore metals from cans, discarded vehicles and other resources are

processed and re-used.

Fossilfuels should be burnt completely to assure their maximurn use. This is

done by developing more efficient engines or processes.

3.9.5 lvrpoRmNcE oF CoNsERvATloN

It is very important to conserve natural resources present in our environment for

the following reasons:

(1)

(2)

(3)

(4)

(5)

to prevent plant and animal species becoming extinct.

to preserve the balance of nature.

to avoid the depletion of certain resources.

to maintain the diversity of species.

to preserve the beauty of the environment.

For conservation to be successful it should gain support from each one of us

3"9.6 Enencv

Energy is such an important resource in our life that we'll spend a few minutes on

it before winding up this Module and the Biology section.

We have mentioned Energy in Chemistry and Physics too, in different contexts

on several occasions but for now we'll categorise it as:

Renewable energy

and

Non-renewable energy
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Renewable ene!"gy sources
o Soiar energy

. Wind energy

. Wave energy

These sources can be tapped without depieting the reserves.

Non-renewable energy sources
cn the other hand the sources of non-renewabre energy when tapped can run
cr'rt' ln fact it is said that at the rate we're using them, it won,t be rong before we
run out.

. Coal

. Petroleum

. Gas

o ilJuclear energy

Research so far has proved that the non-renewable sources are harmful to our
environrne.t and ourserves e.g. they contribute to the gr**nhor*e effect.

on the other hand, renewabre sources are said to be creaner and safer. This is
all we wish to say about energy here.

[tfiooum lxrluexce ox txe ErvlRoxuext
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We con now pnoceed tryith the followirE invustigation

lnvesrcanoru 2

For eoch

invesfigotion you

will reguire the

moteriols indicoted.

You slpould record

your onswers in the

spoce provided.

1. Decide an five things that you can do to help

conservation.

2. ldentify plants and animals that are becoming

rare in your country. Stick plctures or write

them in your notebook and write one or two

senfences by the side of the picture, relating to

that particular organism.

-
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.6 Bcforz prccceding futher, complefe f,he followitE acfiity.

You tfie amsryer at the the

AqTry!ryS
1. (a) What is conseruation?

(b) State the importance of canseruation.

2. (a) What is meant by over-explaitation af a resource?

(b) Give three exampres of over-exptoitation af resources by man.

3. (a) Why is recycling of resources important?

(b) Name two resources which are recycled.

ExvrRoilMexrON THE

end af
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POINTS TO REMEMBER

Human population has increased rapidly in the last two hundred vear$. This has

led to the degradation of our environment.

Pollution is the harmful effects of humans on the environment. These harn:ful

substances are also called pollutants.

The pollutants rnay be bio-degradable or non-biodegradable.

Soil erosion may occur due to deforestation, poor farming methods and over-

grazing by animals.

Deforestation destroys natural habitats and wild life.

Pesticides increase in csncentration as they pass along a food chain.

Radiations corne from nuclear weapons and nuclear power industries. They are

leithal and cause cancer.

Over-use of fertilisers nnay cause overgrowth of algae in water bodies. lt

depletes water of oxygen and kills aquatic life.

Water is commonly polluted by discharge of untreated domestic, agricultural and

industrial wastes ints'r::ter bodies.

Release of detergents and organic wastes intc water bodies supports algai

growth. This causes death of aquatic life due to depletion of oxygen from the

water.

Srnoke frorn factories and exhausts from vehicles contain oxides of sulphur and

nitrogen. These dissolve in rain water to produce acid rain.

Acid rain is harrnful to all living organisms and it also corrodes metal structures

and stoneworks.

A i'esource is a living or non-living thing which is usefulto humans. lt may be

natural or man-made.

€
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a some resources are renewabre and others are non-renewabre. They must be
utilized with care and rationally.

conservation is the proper management of resources and the control of pollution

over-utilisation or over-exproitation of a resource reads to its extinction or
exhaustion

Recycling is turning of used materials into new goods. lt reduces poilution, slows,
down depietion of natural resources and helps to save energy.

It is important to conserve natural resources to prevent the extinction of species
maintain the barance of nature and preserve the beauty of the environment.

a

a

a

a

ExvrRotuerur
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A d
I

Ar*$wERs TO ACT|VTTIES

UNIT ONE

(a) lt is the natural home of an organism. lt is that part of the
environment in which the organism rives and reproduces.

(b) lt is a group cf plant or animals of the same kind which live in a
given habitat or place.

{c) This consists of many popurations which live together in a
partieular place

4
I

{d) ,l/hen different comrnunities intei"act with one dnother and their
physical environment, they fcrm an ecosystem. This is a self-
supporting Unit of the environnrent which consists of producers,

consumers, decomposers which interact with the physical

environrnent.

1' (a) It is the trarisfer of energy and materials from one organism to
another along a feeding pathway.

(b) Gr'ass *-* Rabbits --+ Snakes __+ l-lawks

(e)

id) Refer to drawing in Figure 3.

This consists of several food chains which are interconnectec.

I

Activ_itv 2

1
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Actlvity 3

1. (a) (i)

(ii)

(iii)

(iv)

Second trophic level

Third trophic level.

First trophic level.

Third trophic level.

(b) The sun.

(c) Energy in the form of heat is lost at each trophic level along a food

chain. This energy is notav ailable to be recycled.

(d) Food chain (b). This is because there are fewer trophic levels

Aqtjvitv 4

1. (i) Refer to Figure 8

(ii) Refer to Figure 9

(b) (i) Respiration; Combustion.

(ii) This is caused by an accumulation of carbon dioxide in the

atrrrosphere which leads to global warming

(iii) This reduces the number of plants. Therefore there rs an increase

in carbon dioxide concentration in the atmosphere which leads to

the greenhouse effect. lt also causes soil erosion.

(c) (i) Nitrogen is essential for making proteins

72



Eiolecy - rMoour_e 8 * (.,rur 3 * Huuar INFLUENcE ON THE ENVlRoNMENT

tiii

(iii)

(iv)

Activitv f

1

Ae tv 2

Plants obtain nitrogen in the forrn of nitrates and ammoniusR ions from thesoil.

Animals obtain nitrogen from the proteins in their food.

Nitrates in the soir are changed to nitl0gen gas by the process ofdenitrification. This is brought about by denitrifying bacteria present in thesoil.

)

3

UNIT TWO

It is a grouS: of prant or ani.nars of the same kind which live in a givenhabitat or place. For example,
u bainacies on a rocky shore;
. a shoal of fish in the sea;
o all human beings in a given region or country.

How many individuals leave a poputation; how many individuals enter apopulation.

When birth rate is greater than death rate.

1. Refer to Figure 14.

lmproved agriculture providing greater food production;
Better health fa:itities;

Vaccination against several diseases;
Good control over disease_causing organisms;
Poor popuration contror in certain underdeveroped eountries.

2.
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3. (a) Refer to Figure 13

(b) The graph levels off towards the end of the growth peliod because

the population has increased and the cells are now dying as fast

as new ones are being Produced'

ffiruBY Yffiffiffiffi

Activitv t

Our natural resources have been deereasing as hurnan population

has increased during the past 200 years.

2. Building of roads"

(a) lt is the harrnful effect of human activities on the natulral

environment which contaminates it.

(b) Exhaust fumes frorn vehicles; noise; industrial wastes'

4" A biodegradable pollutant is one which is non-persistent" lt can

be decornposed by bacteria into harrnless forms with time'

Whereas a non- biodegradable pollutant is one whieh ls persistent

and remains undeconnposed fore.ver.

lncrease in carbon dioxide concentration in atmosphere leading to

global warming; soil erosion; destruction of natural habitats for

rnany organisms.

when fertilizers reach water bodies they cause overgrowth of

microscopic algae. These also support the growth of bacterla.

This makes the water murtcy and poor in oxygen content. Thus

othen forms of aquatie life are kilted.

1

3
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overuse of pesticides teade to destruction cf ecosystems. The
concentration of the pesticides increases as it passes along food chains.
Thus organisnns fsund at higher trophie revers are kiiled.

in towns and cities water is mainly polluted by the discharge of untreated
domestic, agricultural as well as industrialwastes. The water may also
be polluted by a release of detergents"

Detergents form a foamy layer on the water sunface. This reduces the
penetration of light and t!,le dissolution of oxygen in the water. Thus many
aquatlo organisms suffoeate and die.

4" {a} Radiation is damgerous because it can eause cancer in the living
organism"

(b) Nuclean reaetors; nuelear weapons

(a) oxides of nitrogqn as weil as sulphur dioxide from industries and
vehicles exhausts ane released into the atmosphere. These gases
dissolve in rain water and falls as acid rain.

(b) lt corrodes metar rairings, metar bridges and eats away stone
wonks on buildings. lt also d+*rnages trees and crops"

6. (a) A resource is a living or non-tiving thing which is usefulto us.

{i) Fish En a t*ke; trees in a foreet; anirn_tals or: a farrr:.

{ii} eoaE !m e m!ne; sand in sand quenry; meta! ones in the earth
erust"

a
4"

3.

{hi
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&gtivitv 3

It is the careful management of our environment. lt involves thar

proper use of resources and the control of pollutron.

1. (a)

3.

2.

(b) lt preventg extinction of plants and animalsi '

It keeps the balance of nature;

lt helps to maintain the diversity of species and the beauty of the

environment;

It avoids the depletion of our resources.

(a) Overexploitation of resources involves using the resources faster

than they can be replaced by nature.

(b) Overfishing; deforestation; mining of fossil fuels

(a) it reduces iancl pcliution and slows down the depletion of natural

resources. it also helps to save energy.

(b) V/ater; paper.
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