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About the Module
Module Introduction

This is the first module in the course on environmental education. It 
will help you understand the importance of being concerned about the 
environment in your community. The module is made up of four units.
In Unit 1, you will learn about the living components of an ecosystem i.e., 
producers, consumers, decomposers and their interrelationships. Unit 2 
gives a detailed description of the non-living components like materials 
and energy. Unit 3 deals with the relationship between people and their 
environment while Unit 4 will help you carry out resource mapping in 
your community to identify the existing resources like people, money and 
material. 

As you may know, the ecosystem is made up of both living and non-living 
things. Along with identifying the parts of the ecosystem, this module 
will help you identify the existing natural resources in your locality or 
community, and how they could be used. You will learn about the meaning 
and importance of two words which may be new to you; ‘biotic’–which 
means living and ‘abiotic’– which means non-living. The module will 
also help you recognize the consequences of over exploitation of natural 
resources, and reflect upon different environmental concerns affecting the 
people in your community. You will also learn,in this module, how to apply 
the tools used in participatory rural appraisal (PRA) to conduct resource 
mapping.

Module Objectives

Once you complete reading this module, you should be able to:

• Discuss biotic components in an ecosystem
• Discuss abiotic components in an ecosystem
• Describe the relationship between human beings and the 

environment
• Apply resource mapping skills to identify resources in the 

community

Units in this Module

Unit 1: Biotic components
Unit 2: Abiotic components
Unit 3: Relationship between human beings and the environment
Unit 4: Resource mapping skills
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Unit 1: Bioti c Components
1.1  Introducti on

1.2  Learning objecti ves

1.3  Meaning of bioti c components

1.4   Characteristi cs of bioti c components

1.5  Types of bioti c components

1.5.1 Producers

1.5.2 Consumers

1.5.3 Decomposers

1.6  Bioti c interrelati onships

1.6.1 Symbiosis or mutualism

1.6.2 Commensalism

1.6.3 Parasiti sm

1.7  Summary

1.8  Model Answers to acti viti es

1.9  Unit-end questi ons

1.1 Inroducti on

If you were to look into a nearby pond, you might fi nd plants, fi sh, insects, 
frogs, algae, soil, etc. These can be categorized into either living or non-
living things. Plants, insects, frogs, algae are living things whereas sunlight, 
soil and water are non-living ones. 

In this unit, you will learn about different types of living things, also 
known as biotic components. We will discuss the characteristics, types 
and food habits of these biotic components. We shall also look at how 
they are interrelated within the ecosystem. To provide you with a practical 
orientation, different activities have been suggested in this unit. Try to 
complete all the activities by reading the questions and writing down the 
answers in the space provided. We might require an average of twelve (12) 
hours to complete this unit.

1.2 Learning Objecti ves

After going through this unit, you should be able to:

 y Explain the meaning of biotic components
 y Classify biotic components based on their characteristics
 y Describe the food habits of various biotic components of an 

ecosystem
 y Identify the interrelationships that exist between the biotic 

components of an ecosystem
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1.3 Meaning of Biotic Components

The term biotic includes all influences exerted by living organisms to bring 
about any change in the vegetation of a locality. The biotic components 
include micro-organisms, and other plants and animals, directly or 
indirectly affecting vegetation in a number of ways. The most important 
in this aspect is the human beings. Man acts as a powerful agent that 
profoundly influences the original vegetation of a locality in many ways. 

Let us start by identifying the living and non-living things shown in the 
picture of a pond as in Figure 1. Did you see a tortoise, snake, fish, water 
and some rocks?

The living things which we see in our environment are called biotic 
components and the non-living things are called abiotic components. 
These two components exist in constant interaction with each other. This 
interaction between living and non-living things is what makes up an 
ecosystem. 

Figure 1.1: The pond ecosystem.

Next let us look at the characteristics of biotic components.

1.4 Characteristics of Biotic Components

Biotic components, as we have seen in the example of the pond in Figure 
1.1, include plants and animals. Both of them have different characteristics. 
Now, let us look at the characteristics of each one of them.

Characteristics of plants

Plants are living organisms that can prepare their own food and they exist 
in different forms. According to their size, plants are classified into herbs 



33

Environment EducationEcosystem

(small plants), shrubs (bushy plants) and trees. Now, try the following 
activity to identify the plants in your community.

Acti vity 1.1
List the commonly seen plants in your locality. Classify them into herbs, shrubs 
and trees in their respecti ve columns given in the table below. You may require 
ten (10) minutes to do this acti vity.

Herbs Shrubs Trees

Compare your answers with those provided at the end of this unit.

Characteristi cs of animals

Animals are categorized according to what they eat. The main categories 
are:

 y Herbivores 
 y Carnivores
 y Omnivores

Animals that depend on plants for their food are called herbivores or 
herbivorous animals. Carnivores or carnivorous animals eat the fl esh of 
other animals. Omnivores are animals which eat both plants and animals. 
Here is an activity for you to better understand this categorization.
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Acti vity 1.2
Match each food item with the right category of classifi cati on.

Omnivorous Meat

Herbivorous Plants

Carnivorous All

Check your answers against those provided at the end of the unit.

1.5 Types of Bioti c Components

Biotic components are the living things within an ecosystem. An ecosystem 
consists of the following three types of biotic components:

 y Producers 
 y Consumers
 y Decomposers 

Let us now take a closer look at each one of these.

1.5.1 Producers

What is the ultimate source of energy for all living beings? The answer, 
as we all know, is the sun. Green plants prepare their own food through 
photosynthesis, using carbon dioxide and water in the presence of sunlight. 
Organisms which are capable of producing their own food are called 
producers. They are also known as ‘autotrophs’. Producers are plants that 
are green in colour (See Figure 1.2).

Figure 1.2: Producers (Green plants).

You may also note that producers might include certain types of bacteria 
that have the ability to produce food from non-living substances. 
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You now know what producers are. Let us now move on to the second 
category of biotic components, i.e., consumers.

1.5.2 Consumers

Who are the consumers of an ecosystem? We know that not all animals 
have the ability to produce food. Such animals, birds and insects directly 
or indirectly depend on plants for their food and hence they are called 
consumers. Consumers are also called heterotrophs. Examples of some 
consumers are given in Figure 1.3.

Figure 1.3: Consumers.

Consumers are further classified into three main groups, based on their 
food habits. These are: primary, secondary and tertiary consumers. 
Primary consumers are herbivorous animals, which feed on plants. Some 
examples are cows, rabbits and deer (See Figure 1.4).

Figure 1.4: Primary consumers.

Secondary consumers are carnivorous animals which feed on herbivorous 
animals or animals that eat plants. Some examples are birds, frogs and 
dogs (See Figure 1.5).
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Figure 1.5: Secondary consumers.

Tertiary consumers are animals which feed on smaller forms of carnivorous 
animals like frogs and fox. They are called top carnivores, like lions and 
hawks (See Figure.1.6).

Figure 1.6: Tertiary consumers.

Let us now look at the third category of biotic components, decomposers.

1.5.3 Decomposers

Decomposers are microorganisms. Microorganisms are biotic (living) 
components of an ecosystem, which feed on dead and decaying organic 
matter, and convert it into simpler substances like carbon dioxide, water 
and nutrients. Examples of decomposers are bacteria and fungi (See Figure 
1.7). Microorganisms that depend on dead and decaying matter are called 
saprophytes. Some animals depend on decayed animals for their food 
and are called scavengers. Examples of scavengers are crow, hyena and 
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eagle. Imagine a situation where no crows exist; waste materials would 
pile up in no time. Thus, scavengers play an important role in keeping our 
surroundings clean.

Figure 1.7: Decomposers.

Figure 1.8 illustrates the classification of biotic components into producers, 
consumers and decomposers.

BIOTIC COMPONENTS

CONSUMERSPRODUCERS DECOMPOSERS

PLANTS ANIMALS SAPROPHYTES

HERBS SHRUBS

TREES

HERBIVORES CARNIVORES

OMNIVORES BACTERIA, MICRO ORGANISMS

Figure 1.8: Classification of biotic (living) components.

Let us do some more activities to help you understand the concepts we 
have covered so far.
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Acti vity 1.3
Draw lines from the list of  animals to show the kind of food they eat (Time 
required: 5 minutes)

Snake

Insects

Plants

Animals

Tiger

Rabbits

Dog

Crow

Frog

Deer

Cow

Panther

Acti vity 1.4
Match the items in Column 1 with those in Column 2. (Time required: 3 minutes)

Plants Primary consumer

Lion  Secondary consumer

Rabbit  Producers

Frog Decomposers

Bacteria  Terti ary consumer

It is important that you are now able to identify the plants and animals in 
your community according to this classifi cation.

Acti vity 1.5
List a few characteristi cs of producers and consumers in the respecti ve columns 
given below. (Time required: 5 minutes)

Producers Consumers
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Acti vity 1.6
Fill in the blanks appropriately: (Time required: 3 minutes)

(a) ……………………………………………………..……… animals eat only plants.

(b) Animals which eat only animals are called ........………………………………………  
animals

(c) Animals which consume both plants and animals are called 
…………….….................... animals

(d) Bacteria are examples of ………………………………………………………

Acti vity 1.7
Imagine a situati on in which decomposers do not exist in nature. What 
would be the consequences of such a situati on? Discuss and write down your 
conclusions in the space given below. (Time required: 15 minutes).

We have seen the different biotic (living) components of an ecosystem. All 
these living things are interrelated in the ecosystem. Let us now examine 
the different types of biotic interrelationships.

1.6 Bioti c Interrelati onships

Different relationships exist within the biotic components in an ecosystem. 
These relationships are:

 y Symbiosis 
 y Commensalism 
 y Parasitism

These are diffi cult words, but we will explain them to help you understand 
better.
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1.6.1 Symbiosis or mutualism

Many examples of interdependence of animals in which both partners 
benefit from each other can be observed in nature. Have you watched a 
crow sitting on the body of a cow? The crow moves as the cow moves, and 
eats the ticks and flies from the body of the cow. A relationship between 
two different species, where they become closely associated and in which 
both of them get mutual benefit is known as ‘symbiosis’ or ‘mutualism’. 
Can you think of any other example?

Figure 1.9 shows mutualism exhibited by plants. Many species of 
flowering plants and insects participate in symbiosis, where flowers 
provide food for insects, while the insects assist the flowers in producing 
seeds by pollination. Both species involved in symbiosis benefit from the 
relationship and depend on each other for survival.

Figure 1.9: Symbiosis or mutualism.

1.6.2 Commensalism

You might have seen wild orchids growing on trees. Their roots can absorb 
water from the air and they have large leafy pockets to store water. Here, 
the trees provide shelter to the orchids and do not get any benefit from 
the orchids in this association. This is an example of ‘commensalism’ (See 
Figure 1.10).
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Figure 1.10: Orchids growing on trees.

It is very clear from the example of the orchid that in such a relationship, 
though the orchid gets the benefit, the tree is not harmed. 

1.6.3 Parasitism

Viral fever has become quite common these days. There are very few 
people who have never had viral fever at least once in their lives. This is 
an excellent example of ‘parasitism’. The virus enters our body, absorbs all 
nutrients and this soon leads to the malfunctioning of our organs. In this 
relationship, one partner benefits and the other is harmed. Other examples 
are worms like round worm and pin worm that cause severe harm to 
human beings (See Figure 1.11). Can you think of any more examples?

Figure 1.11: Pinworm and roundworm (parasites).

Parasitism is the opposite of commensalism. Some commonly known 
plant parasites are loranthus and cuscuta. Loranthus lives on the branches 
of trees like the mango tree, where it absorbs only water and minerals 
from the host. As it has green leaves, it prepares its own food using water 
and minerals from the mango tree. Thus, loranthus (See Figure. 1.12) is 
considered a partial parasite.
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Figure 1.12: Loranthus (partial parasite).

Acti vity 1.8
The diff erent types of relati onships that exist in an ecosystem are given below. 
Try and provide the group names and examples for each kind. 
(Time required: 15 minutes)

Sl. No. Relati onship Group name Examples

1 Depend on other 
animals for food

Carnivores Cat, lion, snake

2 Depend on plants for 
their food

3 Depend on plants and 
animals for their food 

4 Depend on dead and 
decaying matt er for 
their food

5 Microorganisms which 
help in converti ng 
complex dead matt er 
into simpler substances
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Acti vity 1.9

Match the following items based on the food habits of the bioti c components. 
(Time required: 5 minutes)

Bioti c component Food habit

Producer Bacteria

Parasite Crow

Omnivore Lion

Decomposer Green plants

Herbivore Tape worm

Carnivore Cow

You have come to the end of this unit. Let us review what you have learned.

1.7 Summary

In this unit, we have seen that our environment is made up of living 
things (biotic) and non-living things (abiotic). We have looked at the two 
characteristics of biotic components of the ecosystem, namely, animals and 
plants. In addition, we discussed the types of biotic components found in 
the ecosystem, such as producers, consumers and decomposers. Lastly, we 
looked at the special types of interrelationships that exist among the three 
groups, such as parasitism, commensalism and symbiosis or mutualism. 
In the next unit, we shall take a look at the abiotic components of an 
ecosystem.

1.8 Model Answers to Acti viti es
Acti vity 1.1 

Here is the classifi cati on of the common plants around you into herbs, shrubs 
and trees. 

Herbs Shrubs Trees

Grasses Hibiscus Coconut tree

Rice plants Sunfl ower Jack fruit tree

Orchids Jasmine Mango trees
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Activity 1.2 

Match the name to the types of food.

 Omni  Meat

 Herbi  Plants

 Carni  All

Activity 1.3

Draw lines from the list of animals to show the kind of food they eat (Time 
required: 5 minutes)

Snake

Insects
Tiger

Rabbits

Dog

Crow

AnimalsFrog

Deer

Plants
Cow

Panther

Activity 1.4

Here are the matched items for you.

Plants producers

Lion tertiary consumer

Rabbit primary consumer

Frog secondary consumer

Bacteria decomposers

Activity 1.5

Here are a few characteristics of producers and consumers.

Producers are green plants which are capable of preparing their own food, using 
carbon dioxide and water in the presence of sunlight. Consumers are animals 
which are not capable of synthesizing their food. They directly or indirectly 
depend on plants for their food.
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Activity 1.6

Fill in the blanks appropriately: (Time required: 3 minutes)

(a)  Herbivorous animals eat only plants.

(b)  Animals which eat only animals are called carnivorous animals.

(c)  Animals which consume both plants and animals are called omnivorous 
animals.

(d)  Bacteria are examples of decomposers.

Activity 1.7

Here are the consequences of a situation in which decomposers do not exist. 

In the absence of decomposers, dead bodies of plants and animals would not 

decay and the cycling of materials would not take place. This would create a 

terrible situation where dead material would be lying around.

Activity 1.8

Here are the group names and examples of the relationships that exist within an 
ecosystem.

Sl. No. Relationship Group name Examples

1 Depend on other animals for 
food

Carnivores Cat, lion, snake

2 Depend on plants for their 
food

Herbivores
Cow, goat, 
elephant

3 Depend on plants and animals 
for their food 

Omnivores Man, crow

4 Depend on dead and decaying 
matter for their food

Scavengers Crow, eagle, hyena

5 Microorganisms which 
help in converting complex 
dead matter into simpler 
substances

Decomposers Bacteria, fungi
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Acti vity 1.9

Here are the bioti c components matched against their food habits. Did you get 
them right?

Bioti c component Food habit

Producer  Bacteria

Parasite  Crow

Omnivore  Lion

Decomposer  Green plants

Herbivore  Tape worm

Carnivore  Cow

1.9 Unit-End Questi ons

Answer the following questions. Each answer should not exceed one page. 
You might require an average of 30 minutes maximum for each question.

1.  Explain the importance of green plants in an ecosystem.

2. How are the biotic components classifi ed based on their food habits?

3.  Differentiate between parasites and saprophytes.

4.  Give a detailed description of the interdependence of the biotic 
components of an ecosystem.
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Unit 2: Abioti c Components

2.1  Introducti on

2.2  Learning objecti ves

2.3  What are abioti c components?

2.3.1 Materials of abioti c components

2.4  Energy component of an ecosystem

2.5  Cycling of materials in an ecosystem

2.6  Summary

2.7  Model answers to acti viti es

2.8  Unit-end questi ons

2.1 Introducti on

In the previous unit, we learned that the ecosystem consists of both 
biotic and abiotic components. We discussed the biotic components in 
detail. Now let us take a look at the abiotic components. The non-living 
components of an ecosystem are called abiotic factors. In this unit, we will 
explore the meaning of abiotic and its classifi cation. We shall also consider 
the sources of energy in an ecosystem and the process of cycling materials. 
You might require roughly fourteen (14) hours to complete this unit.

2.2 Learning Objecti ves

Once you complete learning the contents of this unit, you will be able to:

 y Explain the concept of abiotic components of an ecosystem
 y Identify the sources of energy in an ecosystem
 y Describe the process of cycling of materials in an ecosystem

2.3 What are Abioti c Components?

As mentioned earlier, the non-living components of an ecosystem are 
called abiotic components. The abiotic factors are environmental factors 
which affect the form, growth and development of living beings in an 
ecosystem. Examples are light, heat and wind. Let us further examine the 
different types of abiotic components in an ecosystem.

Figure 2.1 clearly shows that abiotic factors are classifi ed into two 
categories –materials and energy. Materials are further divided into two 
categories: climatic and edaphic. Energy includes heat, light, wind and 
chemical energy. Let us now examine each of these sub-categories one by 
one.



18

Environment EducationEcosystem
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EnergyClimatic Light Wind

Energy

Biological Factors

Figure 2.1: Different types of abiotic components.

2.3.1 Materials of abiotic components

The organic materials in an ecosystem consist of the dead remains of 
plants and animals, which contain proteins, carbohydrates and lipids. The 
inorganic materials are calcium, potassium, magnesium, phosphorous, 
nitrogen, sulphur, and atmospheric gases like carbon dioxide and nitrogen, 
which the green plants require for preparing their food. 

As you can see in Figure 2.1, materials are further classified into climatic 
and edaphic factors. Let us have a look at each of them in detail.

Climatic factors

1. We experience different types of climate in our immediate 
environment. Sometimes it is hot, sometimes cold and sometimes 
humid. Have you ever wondered what might be bringing about these 
changes in climatic conditions?

Let us examine the factors affecting climatic conditions. The major factors 
are:

 y Temperature 
 y Rain 
 y Humidity 

Temperature is the measure of heat. It keeps on changing and is measured 
using a thermometer. The range of the temperature of a place usually 
dictates the distribution of animals. Some animals and plants can survive 
in hot places whereas others thrive in cold places. For example, you might 
know that camels can tolerate extremely high temperatures of the deserts. 
Similarly, cacti grow well in deserts. They store water in their stems and 
have leaves, which have been modified to form spines that help them 
reduce water loss. Leeches, on the other hand, need dampness to survive. 
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Rain provides water, which is necessary for photosynthesis (the process by 
which plants make food). The quantity of water received determines how 
many plants can survive in an environment. It also determines the number 
of organisms that depend on these plants to live.

Humidity, the last of the climatic factors, is a term used to describe the 
amount of water vapour in the air. 

Acti vity 2.1
The atmospheric temperature chart in a locality for a week is given below. 
Review the temperature for each day and answer the questi on given below the 
chart. (Time required: 15 minutes)

Sunday………………………………..…………………… 27 °C 

Monday………………………………..……………………31 °C

Tuesday ………………………………..……………….….29 °C 

Wednesday ………………………………..………………33 °C

Thursday ………………………………..…………………30 °C

Friday ………………………………..……………………..28 °C

Saturday ………………………………..…………………..31 °C 

Do you noti ce any variati ons in temperature? If yes, discuss and come to a 
conclusion as to why such variati ons occur.
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Acti vity 2.2
1. Fill in the blanks. (Time required: 10 minutes)

1. ……….................................................... is the measure of the degree of heat.

2. …………........................ is the term for the amount of water vapour in the air.

3. …………..........................................can tolerate high temperatures of deserts.

Acti vity 2.3

Imagine that you have experienced hot and humid climate in your locality for 
a few consecuti ve days. Suggest reasons for this occurrence. (Time required: 
15 minutes)

Edaphic factors

Now that we have discussed the climatic factors, let us examine the second 
category of materials – edaphic factors. These include the physical and 
chemical properties of the soil, as well as its water and air content. 

We know that soil, water and light are needed for the proper growth of 
plants. But have you thought about how soil is formed and how it helps in 
the growth of plants? Let us take a look at these now.

Soil is the uppermost layer of the earth’s crust. Soil is formed when rock 
is eroded or broken down by wind, rain or roots of plants. It consists 
of mineral fragments, remains of dead plants and animals, and living 
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matter. Soil supports the growth of plants. It contains water and minerals, 
which plants take in with the help of roots. As plants are the producers in 
ecosystems, soil is an important abiotic component of the environment.

Water is one of the commonest substances in the soil. Its primary source 
is rainfall. Without water, life is impossible. Two-thirds of the earth’s 
surface is covered with water. Dissolved oxygen in water enables animals 
and plants to live in it. Plants take up water from the soil. Farmers have to 
water their crops at regular intervals.

Soil contains oxygen. No organism can survive without oxygen. Plants 
produce oxygen during photosynthesis. Animals and human beings take in 
oxygen and give out carbon dioxide. Thus a balance between oxygen and 
carbon dioxide is maintained.

Now that we have discussed the climatic and edaphic factors in detail, let 
us move on to some activities.

Acti vity 2.4
Read the statements given and mark true or false against each one of them. 
(Time required: 4 minutes)

1. Water is not a common consti tuent of soil. (True/False)

2. Two-thirds of the earth’s surface is covered with water.(True/False)

3. Plants produce oxygen during photosynthesis. (True/False)

4. The primary source of water is rainfall. (True/False)

5. Edaphic factors include the conditi ons of soil  (True/False)

6. Air content of the soil is called humidity  (True/False)

Acti vity 2.5
Identi fy the abioti c components of the ecosystem around you and prepare a 
short note on them. (Time required: 30 minutes)
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Compare your answers with those provided at the end of this unit.

Have you ever thought about how energy could be an important 
component of the ecosystem? Let us learn about that in the next section.

2.4 Energy Component of an Ecosystem

The sun is the ultimate source of energy for all living beings. Green plants 
absorb solar energy for producing food. The energy components of an 
ecosystem are:

 y Light
 y Wind
 y Stored energy in the form of chemical bonds

Solar energy is trapped by green plants during photosynthesis and is stored 
in the form of chemical energy. It is this energy that flows through the 
entire biotic community that makes life possible on the earth. Let us now 
take a closer look at each one of these energy components.

Light affects life’s activities directly or indirectly. Plants make food by 
the process of photosynthesis. Light is essential for photosynthesis in 
green plants (See Figure 2.2). Growth, germination, flowering and other 
functions of plants are controlled by light. Think about how light affects 
the lives of animals. Light directly influences the sensation of sight and the 
colour of skin. Light also affects reproduction and migration in animals. 
Heat is a form of energy derived from the sun.

Figure 2.2: Sunlight and water.
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Fast blowing air is called wind. Though heavy winds sometimes cause 
damage, they also help in the dispersal of seeds. Plants depend on wind for 
pollination. 

Chemical energy is the energy stored in chemical compounds. Green plants 
convert solar energy into chemical energy during photosynthesis. All 
animals consume the energy stored in food molecules.

Figure 2.3 is a flow chart to help you understand the flow of energy in the 
ecosystem.

Solar Energy

Producers

Primary 
Consumers

Secondary 
Consumers

Tertairy 
Consumers

Decomposers

Figure 2.3: Flow chart showing the flow of energy in the ecosystem.

From the figure above, it is clear that producers use solar energy to prepare 
food. This energy then flows through to consumers who depend on the 
producers for their food. Finally, it is released back to the ecosystem by 
decomposers.

We have discussed in detail the abiotic factors of the ecosystem. Here is 
an activity in which you have to use your knowledge regarding abiotic 
components.
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Acti vity 2.6
Think about the ecosystem in your locality and fi ll in the abioti c factors for each 
category menti oned here. You might require about 30 minutes to complete the 
acti vity.

Abioti c factors  ...................................................................................................

Locati on .............................................................................................................

Climate  .............................................................................................................

Soil type .............................................................................................................

Temperature  .....................................................................................................

Rainfall  ..............................................................................................................

Other characteristi cs  ........................................................................................

We have examined the biotic and abiotic components of an ecosystem. 
Both these components pass through a cyclical process. Read on to know 
more about the cycling of materials in an ecosystem.

2.5 Cycling of Materials in an Ecosystem

The living components of an ecosystem (i.e., biotic components) die 
after completing their life cycle. Decomposers act upon dead organic 
matter. Thus, the biotic components become the abiotic components of 
the ecosystem. The new generations absorb these materials and build 
their organic food. This process continues in a cyclical manner and is 
called ‘cycling of materials’. This cycle is called the biogeochemical cycle 
(bio=living organism, geo= rocks, air, water). It occurs in the same way as 
the cycling of materials. Matter is neither created nor destroyed; it keeps 
on passing through this cycle.

Both the cycling of materials and the energy fl ow in an ecosystem are 
illustrated in Figure 2.4.
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Sun Producers
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Decomposers

Heat

Heat

Heat

Inorganic Nutrient Pool

Figure 2.4: Cycling of materials in an ecosystem and the fl ow of energy.

In an ecosystem, cycling of materials takes place as follows. Green plants, 
as producers, absorb solar energy and prepare their food. Animals eat this 
food and are hence consumers. When they die, microorganisms decompose 
the bodies of producers and consumers and fulfi l the role of decomposers. 

Let us further examine the biogeochemical cycle that we mentioned earlier. 
Organisms, as you might know, need a constant supply of nutrients to 
grow, reproduce and perform their various body functions. Nutrients such 
as carbon, nitrogen, phosphorous and calcium plants require are present 
in the soil. The amount of nutrients varies in different kinds of ecosystems. 
For example, the amount of nutrients in a pond ecosystem might be 
different from that in a desert ecosystem. It is important to note that these 
nutrients are never lost from the ecosystem because they are recycled.

We have now come to the end of this unit. Let us review what we have 
learned.

2.6 Summary

In this unit, we identifi ed the abiotic or non-living components in an 
ecosystem. We saw that these factors consist of material and energy. 
Material factors include climatic factors like rain, temperature and 
humidity while edaphic factors consist of soil, water and air. We 
also discussed how the biotic components eventually become abiotic 
components of the ecosystem. This happens when living things (biotic 
factors) die and are converted into non-living things (abiotic factors) 
such as carbon dioxide and water. This process takes place in a cyclic 
manner and is called the biogeochemical cycle. We shall examine the 
biogeochemical cycle in detail in Unit 3.
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2.7 Model Answers to Acti viti es
Acti vity 2.1

Sunday………………………………..…………………… 27 °C 

Monday………………………………..……………………31 °C

Tuesday ………………………………..…………………..29 °C 

Wednesday ………………………………..………………33 °C

Thursday ………………………………..………………….30 °C

Friday ………………………………..………………………28 °C

Saturday ………………………………..……………………31 °C 

Though there are not any marked variati ons in temperature (temperatures 
ranged from 27 to 33°C over the week), the rising temperature could be 
att ributed to the increasing air polluti on in the city as well as the monsoons 
that have not arrived on ti me. 

Acti vity 2.2

1. Fill in the blanks. (Time required: 10 minutes)

1.  Temperature  is the measure of the degree of heat.

2.  Humidity  is the term for the amount of water vapour in the air.

3.  Camels  can tolerate high temperatures of deserts.

Acti vity 2.3

Reasons for experiencing hot and humid climate in your locality for a few 
consecuti ve days.

Humid climati c conditi ons are due to the presence of high amount of water 
vapour in the air. High humidity is caused when atmospheric temperature rises. 

Acti vity 2.4

Statements marked true or false

1. Water is not a common consti tuent of soil – False

2. Two-thirds of the earth’s surface is covered with water – True

3. Plants produce oxygen during photosynthesis – True

4. The primary source of water is rainfall – True
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5. Edaphic factors include the conditi ons of soil –True

6. Air content of the soil is called humidity –False

Acti vity 2.5

We visited a pond ecosystem in our locality and examined the abioti c 
components in it. The list of abioti c components that we identi fi ed in the pond 
ecosystem is given here:

 y Sand
 y Water
 y Sunlight

 y Minerals in dissolved form
 y Clay
 y Decayed materials

Acti vity 2.6

Think about the ecosystem in your locality and fi ll in the abioti c factors for each 
category menti oned here. You might require about 30 minutes to complete the 
acti vity.

Locati on :   8.5°N 76.9°Eon the west coast, near the southern ti p of 
mainland India

Climate :  Dry and humid in most part of the year
Soil type :  Fairly rich brown loam of laterite
Temperature :  29°C
Rainfall :  Around 120–140 rainy days per year
Other characteristi cs:  Seasonal heavy rains of the southwest summer  

monsoon and northeast winter monsoon
(NB: Answer menti oned above is from the locati on menti oned. The learner may 
noti ce that the locati on, climate, soil type, temperature and rainfall vary based 
on locati on)

2.8 Unit-End Questi ons

1. List the various energy components of an ecosystem.
2. Explain the importance of edaphic factors in an ecosystem.
3. With the help of a diagram, explain the fl ow of energy in an 

ecosystem.
4. Explain the cycling of materials in an ecosystem.
5. How does the range of temperature affect the survival of plants and 

animals?
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Unit 3: The Human–Environment 
Relati onship

3.1  Introducti on

3.2  Learning objecti ves

3.3  Interacti on between living and non-living beings

3.3.1 Impact of human-enviornment interacti on

3.3.2 History of populati on growth

3.3.3 Imbalance between populati on and resources

3.3.4 Inter-specifi c relati onships between populati ons of 
diff erent species

3.4  Food chain and food web in the ecosystem

3.4.1 Food chains

3.4.2 Food webs

3.5  Biogeochemical cycle or nutrient cycling

3.5.1 Types of nutrient cycling

3.6  Exploitati on of the environment

3.6.1 Causes of exploitati on in our environment

3.7  Eco-friendly human–environment interacti on

3.8  Summary

3.9  Model answers to acti viti es

3.10  Unit-end questi ons

3.1 Introducti on

In the previous units, we discussed the biotic and abiotic components 
that constitute an ecosystem. Maintaining an ecological balance in the 
environment is very important for all species to co-exist in an optimum 
condition. As we mentioned earlier, there are three interactive components 
of the environment, namely: abiotic, biotic and cultural. You are now 
familiar with abiotic and biotic components. This unit takes a closer look 
at the cultural component, which deals with the way in which humans 
infl uence the environment. In this unit, we shall start by analysing the 
interaction between living and non-living things. We shall also explore 
the difference between food chains and food webs, and also learn about 
the biogeochemical cycle. Finally, we shall discuss the consequences of 
exploiting the environment and how to maintain a healthy an eco-friendly 
human–environment interaction. You might require an average of eighteen 
(18) hours to complete this unit.
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3.2 Learning Objecti ves

Once you complete learning this unit, you should be able to:

 y Analyse the relationship that exists between human beings and the 
environment 

 y Differentiate between food chains and food webs
 y Describe the different nutrient cycles
 y Outline the consequences of exploitation of the environment
 y Identify the positive and negative forms of environmental 

exploitation
 y Promote eco-friendly programs in your locality

3.3 Interacti on between Living and Non-Living Beings

In Unit 2, we saw that an ecosystem is formed by the interaction between 
its biotic and abiotic components. This interaction between producers, 
consumers, decomposers and the physical environment helps to maintain a 
balance in nature. 

Nature has set a limit for the growth of organisms in a population. This is 
called nature’s carrying capacity. Human interference often disturbs this 
balance with serious consequences.

We know that our earth is the natural home for thousands of varieties of 
plants and animals, including human beings. These are the building blocks 
of the environment. Human beings are one of the important links in the 
interaction between organisms and their environment. Therefore, a proper 
understanding of the human–environment interaction is very important for 
each one of us.

3.3.1 Impact of human–environment interacti on

Human beings are social beings and their individual activities have an 
effect on their environment. The human–environment interaction has been 
present since the origin of human beings. 

Everything that we do, such as waste disposal and pollution from smoking 
vehicles, affects us and our environment. That is why it is important to 
understand both the positive and negative effects of human–environment 
interaction.

A good example to illustrate this effect is the construction of a dam. A dam 
serves the needs of the people in the area, in that farmers benefi t from 
irrigation facilities and it alleviates the problem of fl ooding. However, the 
dam might also cause harm to the animals in the surroundings and could 
destroy the natural scenery of an area. 
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Let us now analyse the history of population growth to help us understand 
the human–environment interaction better. 

3.3.2 History of population growth

As on 1st March 2011, the population of India was provisionally 121 crores 
(i.e., 1210 million). The root cause of all ecological crises that our country 
currently faces is this large population size. The history of population 
growth appears quite interesting. 

When human beings were hunters, infants were considered a burden since 
children could not become good hunters. There was plenty of natural 
resources available at their disposal and there was no competition for these 
resources. In other words, humans and nature existed in perfect balance 
during those days. 

Later, when humans turned to agriculture, children did not seem to be a 
problem as they were able to help them in the farms. Therefore, women 
began to bear more children and the human population increased. 
After 1800 AD, there was a huge increase in the rate of population. The 
population concentrated in areas where they could comfortably live. Thus, 
cities grew rapidly. Goods and services became more available in these 
urbanized areas. Progress in medical science and improved sanitation 
facilities brought down the death rate drastically. This resulted in 
tremendous growth in population. 

Today, human beings occupy a unique position in the biosphere. They play 
a dominant role in most ecosystems and control the environment more 
than any other organism. Naturally, the growth in population has an impact 
on the ecosystems as well.

3.3.3 Imbalance between population and resources

The increasing human population and the limited availability of resources 
have resulted in an imbalance. In order to regain the balance, what should 
the optimum population be? 

Optimum population refers to a population size that would let individuals 
enjoy the best quality of life. In other words, it is the size of the population 
that can be supported comfortably by the existing resources in a particular 
area. 

In some areas, a large population size may not be supported by existing 
resources. This phenomenon is called overpopulation. This has led to the 
destruction of natural resources through over utilization. It has also created 
an unhealthy environment.
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What causes the imbalance? We know that the size of our population 
is constantly changing with time. With the tremendous increase in 
population, there is an increase in competition among individuals for the 
limited resources. This competition leads to an ecological imbalance.

Figure 3.1 shows the way in which the ecological imbalance comes about.

Over  
Population

Ecological 
Imbalance

Over 
Utilisation 

of Resources

Figure 3.1: Ecological imbalance.

Human beings have the ability to multiply rapidly. More people means 
more mouths to feed. However, the rate of increase of food supply is lower 
compared with the rate of increase of population. Thomas Malthus, the 
first thinker who contributed a systematic theory of population growth, 
identified a relationship between the increase in the size of population and 
food supply. A simple illustration of this relationship is given in Table 3.1.

Table 3.1: Relationship between population growth and food production.

Years
Population in 

lakhs
Food production 

in lakh kgs
Percapita availability of 

food
0 1 1 1/1
25 2 2 2/2
50 4 3 3/4
75 8 4 4/8
100 16 5 5/16
125 32 6 6/32
150 64 7 7/64
175 128 8 8/128
200 256 9 9/256
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This is graphically represented in Figure 3.2.

Figure 3.2: Growth of population and food supply over the years.

The imbalance between population growth and food supply is clear from 
the graph (Figure 3.2). Note that while population has been increasing at 
an alarming rate, food supply has not been increasing proportionally. The 
impact of large population growth on limited food supply should now be 
clear to you. Let us now look at the activities given below.

Acti vity 3.1
Collect the district wise populati on details of Kerala from the Census report 
2011 and answer the following questi ons. (Time required: 20 minutes)

1. Name the districts having the lowest populati on.

2. Name the districts having the highest female populati on.

3. Name the districts having the highest male populati on.
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Acti vity 3.2
Conduct a group discussion and fi nd out the human acti viti es that cause 
ecological imbalance. 

The relationship between human beings and their environment can be 
better understood by studying the relationships that exist between different 
species in an environment. So let us now look at the relationship between 
different species in the environment. 

3.3.4 Inter-specifi c relati onships between populati ons of 
diff erent species

Inter-specifi c relationships are the interactions between the populations of 
two different species. They could be benefi cial, harmful or neutral to one or 
both of the species. The possible inter-specifi c relationships in nature are:

 y Mutualism
 y Parasitism
 y Commensalism
 y Competition 
 y Amensalism 

You might remember that we had discussed the inter-specifi c relationships 
of mutualism, parasitism and commensalism in Unit 1 of this module. Let 
us look at the meaning of the relationships in competition and amensalism.

Competi ti on

In this type of interaction, both species lose. It is generally believed that 
competition occurs when closely related species compete with each other 
for the same limited resources, but this is not always the case. 
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Amensalism

In amensalism, one species is harmed whereas the other is unaffected. 

These types of constant interactions between the biotic and abiotic 
components of an ecosystem make the biosphere dynamic. You might also 
recollect from Units 1 and 2 that this involves the flow of energy from one 
organism to another. 

3.4 Food Chain and Food Web in the Ecosystem

In order to properly understand how an ecosystem functions, we need to 
understand what a food chain is. In Unit 2, we learned that the sun is the 
source of energy in the ecosystem. Producers like green plants use energy 
from the sun to produce sugar and protein required for their growth. 
Animals consume the food prepared by plants or depend on other animals 
for their food and are thus consumers. 

Thus, grass grows with the help of solar energy. Cows eat grass to get 
energy and this energy is passed on to human beings through cow’s milk. 
Thus, we find that there is a transfer of energy from one organism to 
another in the form of food. From this example, it is clear that organisms 
belonging to different categories depend on each other for food. In other 
words, transfer of food energy occurs between organisms at different levels. 
This kind of transfer of food energy from one level to another or from one 
organism to another is known as a food chain.

How does energy flow from the sun to organisms?

You might be wondering how energy from the sun flows to organisms. The 
sun is the only source of energy for all ecosystems on Earth, but no animal 
can use its energy directly. Plants on the other hand, make their own food 
by using sunlight through photosynthesis. Only 50% of the solar energy 
is available to plants. All animal life, including human beings, depend 
on plants directly or indirectly. This small amount of energy sustains the 
whole living world. This can take place through the flow of energy from 
producers to the different organisms in an ecosystem. Energy trapped 
by the producers does not remain in them forever. It is passed on to the 
consumers. It is interesting to note that this unidirectional flow of energy 
from the sun to the producers and then to the consumers occurs according 
to the First Law of Thermodynamics. This law states that energy can 
neither be created nor destroyed, but can be transferred from one form to 
another. 

You might have noticed that energy flows in an ecosystem in a certain 
pattern. This involves the process of eating and being eaten. Simply stated, 
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a food chain is the process of ‘who eats whom’. A food chain may involve 
several organisms. Let us discuss a few more examples that would help 
understand what a food chain is.

3.4.1 Food chains

We have already learned that a food chain always starts with a plant and 
ends with an animal. Some animals eat plants while other animals eat 
other animals. In the previous units, we studied that animals which only 
eat plants are known as herbivores. Animals that get their energy from 
eating other animals are known as carnivores. The next category is the 
omnivores, which include human beings that eat both plants and animals. 
We also learned that at the end of the ecosystem is another group of life 
called the decomposers. Decomposers, such as bacteria and fungi, eat 
dead plants or decaying matter. These decomposers speed up the decaying 
process that releases mineral salts back into the food chain for absorption 
by plants as nutrients. A cycle of a food chain including all these categories 
is shown in Figure 3.3. 

Figure 3.3: A food chain that starts from plants and eventually returns to plants.

Another simple food chain is shown in Figure 3.4. It shows that trees and 
shrubs provide food for rabbits, which in turn provides food for wolves. 

Figure 3.4: Food chain–Rabbit eats grass and the wolf eats the rabbit.

In another food chain, the primary producer is a plant and the primary 
consumer is a rat feeding on the grains. The rat is eaten by the snake, 
which in turn is eaten by the eagle. Figure 3.5 shows this food chain in 
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which there is a direct link between an animal and the thing it eats and is 
eaten by.

Figure 3.5: The rat eats grain;the rat is eaten by the snake and the snake is eaten 
by the eagle.

From these food chains it is clear that every organism has a particular place 
in the chain according to its feeding relationship with the other organisms. 
This specific place occupied by the organisms in the food chain is called the 
trophic level.

You must have gained a clear picture of the food chain by now. However, a 
food chain may not always be as simple as described above. This is because 
one organism may feed on a variety of food at different levels. Food 
chains may combine to form a food web. In other words, the natural inter-
connections of food chains constitute a food web.

3.4.2 Food webs

In an ecosystem, food chains are not isolated. Several food chains exist 
simultaneously. The plants are fed upon by grasshoppers, mice, frogs, 
cows, deer, etc. The mouse is eaten by a cat, snake or an eagle. The cat eats 
other herbivores like sparrows and squirrels. A tiger eats a deer, a cat or a 
fox. A food web is thus a collection of food chains. In simple terms, it is the 
network of interconnected food chains (See Figure 3.6). 

Figure 3.6: A simple food web.
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The food web allows different organisms of the biotic community to develop 
different feeding connections. It increases the stability of the ecosystem. It 
provides other sources of food and allows the endangered species to grow. 
The rabbit will not die due to starvation if its preferred plant is reduced 
in quantity. It can feed on other plants. Foxes, wild dogs and wild rabbits 
prey on rabbits. As the number of rabbits decrease, they move on to other 
prey, such as mice and shrews. In this span of time, the rabbits increase in 
number. 

The food web is modified by the taste and food habits of organisms. 
For example, in the Sunderbans (a natural region comprising southern 
Bangladesh and a small part in West Bengal) forests, the tiger eats fish and 
crabs. Producers are always present in much larger numbers compared to 
consumers. 

There area few organisms that are present at more than one trophic level. 
For example, there are certain varieties of cats which feed on mice as well 
as on birds. There are wolves which feed on foxes as well as deer. A food 
web opens many alternate pathways for energy flow. It also allows an 
organism to obtain nutrition from more than one type of organism. See 
Figure 3.7 as an example.

Figure 3.7: Food web linking different living organisms in an ecosystem.

There are different types of food chains in a food web. It may consist of 
predatory, parasitic or saprophytic food chains. 

 y Predatory food chain consists of plants and animals. 
 y Parasitic food chain consists of organisms of different sizes. 
 y Saprophytic food chain consists of microorganisms and dead animals. 

We have already seen how food chains and food webs function in an 
ecosystem. Let us now look at the activity below.
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Acti vity 3.3
Diff erenti ate between a food chain and a food web diagrammati cally, including 
as many organisms as possible. (Time required: 20 minutes)

We need to understand that along with food, nutrients are also needed for 
the existence of living beings. We covered the biogeochemical cycle in the 
last unit and noted the existence of a cyclic fl ow of nutrients between the 
non-living environment and the living organisms. Let us further examine 
the biogeochemical cycle in detail.

3.5 Biogeochemical Cycle or Nutrient Cycling

Are you aware of the fact that different materials and minerals are needed 
for the operation of a living system? These materials are essential for life 
and are known as biogenic nutrients. Living things need these nutrients for 
growth, reproduction and other body functions. Where do these nutrients 
come from? They come from plants, the producers, which absorb these 
nutrients from the soil, water and air. Thus the nutrients enter the food 
chain at the producer level and are transferred to other organisms at 
different trophic levels. 

You have already learned that the fl ow of energy takes place in a 
unidirectional manner. However,the fl ow of nutrients takes place in a 
bidirectional way. That is, nutrients fl ow from living to non-living things 
and from non-living to living things. This exchange of nutrients between 
the living and non-living world is known as nutrient cycling or the 
biogeochemical cycle as we learned in an earlier unit. It is a cyclic fl ow of 
nutrients between the non-living environment and the living organisms. 
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In a biogeochemical cycle, the materials are recycled many times. The 
decomposers play a very important role in the recycling of these materials. 
The elements and materials present in the living organisms are released 
into the environment when the decomposers (bacteria and fungi) break 
down their dead bodies. From the environment again, they enter the 
producers and reach the other organisms at various trophic levels and the 
cycle goes on. There are different types of nutrient cycling. Let us take a 
look at them next.

3.5.1 Types of nutrient cycling

Nutrients are present either in the gaseous or sediment form. Based on the 
nature of nutrients, nutrient cycles are divided into two types:

 y Gaseous nutrient cycles 
 y Sedimentary nutrient cycles

Let us look at each type in turn.

Gaseous nutrient cycles

The major gaseous nutrient cycles include:

 y Nitrogen cycle 
 y Carbon cycle 
 y Oxygen cycle 
 y Water cycle

Let us consider each nutrient in turn.

Nitrogen cycle

Nitrogen is an important constituent of the tissues of living organisms. 
It is an essential part of proteins, amino acids and nucleic acids. The 
atmosphere contains 78% nitrogen and is a rich source of the gas. 
Atmospheric nitrogen is used only by a few simple organisms. Other 
animals or plants are unable to use it in its molecular form. Nitrogen 
can be used only when converted into nitrates, which are soluble in 
water and can be absorbed by the roots of plants. Artificial fertilizers 
prepared by man are applied to the field to provide nutrients to enrich 
the soil with ammonia and nitrates. This process is termed as industrial 
fixation. In the atmosphere when lightning flashes occur, the atmospheric 
nitrogen is oxidized into oxides. Rain dissolves these oxides and brings 
them down to the earth surface to become part of soil water. Once the 
nitrogen is available in the form of these compounds in the soil, it is 
cycled and recycled through the ecosystems. The nitrogen present in the 
animal and plant bodies, and excreta is returned to the atmosphere once 
decomposition takes place.
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Carbon cycle

Carbon is a basic constituent of all living organisms. It is found in 
carbohydrates, fats, proteins and nucleic acids. The main reservoirs of 
carbon are the atmosphere, oceans, carbonate rocks (limestone), coal and 
petroleum. The volume of carbon dioxide in the atmosphere is only 0.03%.
Carbon is present in the oceans in lesser quantities. 

Carbon enters the living system through the producers (plants) during 
photosynthesis in the form of carbon dioxide, where it is converted into 
carbohydrates. From plants, the carbon travels to animals. At each level, 
the respiratory activities return the carbon dioxide to the atmosphere. 
When animals and plants die, decomposition takes place and carbon is 
released into the atmosphere and hydrosphere (water bodies) as carbon 
dioxide. 

Oxygen cycle

About 21% of the atmospheric air is oxygen. It is also a constituent of water 
molecules. In addition, some oxygen is found in a dissolved state in water. 
Thus, along with the atmosphere, the hydrosphere also becomes a major 
source of oxygen. Oxygen is essential for all living beings for respiration. 
Oxygen also helps in the burning of fuels. Green plants are the major 
sources of oxygen. 

During the process of photosynthesis, plants absorb carbon dioxide from 
the atmosphere and give out oxygen as a by-product. Thus living beings, 
plants and animals play a very important role in the oxygen and carbon 
cycles. When organisms die, the oxygen contained in their bodies gets 
released into the atmosphere through decomposition. 

Water cycle

Water covers about 71% of the total earth area. About 97% of the total 
water on the earth is found in oceans and seas. The remaining 3% of water 
is found in different sources, such as ponds, rivers, fountains, streams, 
lakes and springs.

You may have already learned that water continuously evaporates from 
the seas and oceans. The water vapour goes up from the oceans and forms 
clouds. Up in the atmosphere, small droplets of water are formed due to 
condensation of water vapour. Many droplets merge to form bigger drops 
which fall on the earth as rain. Some rain water is absorbed by the soil. The 
remaining water goes back to the oceans, through streams and rivers. This 
cycle is repeated in nature at regular intervals and is called the water cycle.



4141

Environment EducationEcosystem

Now that we have taken a look at the gaseous nutrient cycles, let us 
examine the second category of nutrient cycles, namely the sedimentary 
nutrient cycles.

Sedimentary nutrient cycles

The reservoir of nutrients in this cycle is the lithosphere. Sedimentary 
cycles include phosphorus cycle and sulphur cycle.

Phosphorus cycle

Phosphorus is a major nutrient required by all living things. It is an 
important element in the shell, bones and teeth of many animals. The 
natural reservoir of phosphorus is rock, which contains phosphorus in the 
form of phosphates. 

When rocks are weathered, phosphates dissolve in soil solution. This is 
absorbed by the roots of plants. Man and animals obtain phosphorus 
from plants. Phosphate is released when the waste products and the dead 
organisms are decomposed by phosphate solubilizing bacteria.

Sulphur cycle

Sulphur forms part of proteins and amino acids. Plants absorb sulphur 
from the soil. Through food, organic sulphur is transferred to animal 
bodies. The sulphate in plants and animal bodies is mineralized by 
bacteria and fungi during decomposition. Some organic sulphur enters 
the atmosphere, and is carried back to earth through rainwater. This is 
absorbed through plant roots. 

We have discussed the important types of nutrient cycles that exist in the 
ecosystem. Before we proceed, let us complete the following activity.

Acti vity 3.4

Prepare a fl ow chart showing the fl ow of nutrients in the following nutrient 
cycles (Time required: 20 minutes)

(a) Carbon cycle
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(b)  Phosphorous cycle

(c)  Water cycle

Compare your answers with those provided at the end of this unit.

Without these biogeocycles, it would be impossible for human beings to 
survive on earth. Therefore, conservation of natural resources has become 
very essential. Let us now take a look at some eco-friendly ways of life that 
would help maintain this much needed balance between human beings and 
their environment. 

3.6 Exploitation of the Environment

Human beings have always depended on nature for food and shelter. 
But when the need turns to greed, it leads to over exploitation of natural 
resources. As stated in the previous sections, due to massive growth in 
population, man has over-used the resources which has resulted in the 
degradation of our natural environment. An awareness of the problems 
that have arisen due to exploitation of our resources is necessary for our 
sustainable existence. 

Humans often believe that the potential of the resources around them is 
unlimited and hence continue to exploit them for their own benefit. This 
is why they try as much as they can, to extract the very last bit out of these 
resources. 

There are clear evidence of how humans are exploiting the environment 
just for the sake of development. For example, business enterprises and 
companies continue to cut down forests in order to develop buildings and 
establishments. These forests contain millions of trees and plants that 
provide oxygen to the environment. These trees also provide raw materials 
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that can be used to make useful products such as paper or construction 
materials. 

Climate change is a vivid example of the harmful effects of the exploitative 
nature of humans. The burning down of forests produces carbon emissions 
that threaten the survival of the earth. This is because they cause the earth’s 
temperature to rise to a massively high level.

We know that the ozone layer protects us from the ultraviolet rays of the 
sun. Carbon emissions gradually destroy the ozone layer and the sun’s 
rays directly penetrate the earth. Plants and trees absorb carbon emissions 
around us for producing their food, releasing oxygen in the process which 
is necessary for the survival of humans. So by exploiting the environment, 
we are also slowly killing the producers that help us live. To save the world 
from further destruction, we need to find out the major factors that lead to 
exploitation.

3.6.1 Causes of exploitation in our environment 

Along with human beings, a number of animals also have the ability to 
exploit the environment for their benefit. The building of nests by termites, 
birds and construction of beehives by bees are some of the examples that 
animals too can exploit the environment for their benefit. However, they do 
so carefully, never leading to an imbalance in the environment. 

With the advancement of knowledge, humans began to increasingly exploit 
the environment. The human exploitation ranged from the micro-level to 
the global level. For example, humans use bacteria for preparing curd. The 
very same human beings also explode atom bombs. Therefore as you can 
see, exploitation can either be positive or negative.

Development of appropriate technology and its correct application can 
be beneficial to man. Let us take an example. An extract from a particular 
species of plant is found to cure cancer or some deadly disease. If drug 
manufacturers start using the plant for medical purposes, then this 
is positive exploitation. However, if in the process of producing more 
drugs, they wipe out the plant species, then this is an example of negative 
exploitation.

Deforestation is an example of the harmful exploitation of our 
environment.This is a result of the rapid increase in human population, 
which has resulted in the greater need for cultivation and shelter. Forests 
play an important role in regulating the water cycle and give us fresh air. 
They are also home to a large number of animals. Cutting down forests 
to obtain wood or convert the area into agricultural fields creates an 
imbalance in nature.
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With the coming up of cities and towns, the construction of dams and 
canals, laying of railway tracks, building of highways, establishment of 
new industries and educational institutions have caused deforestation. 
The increased use of timber for the construction of buildings, production 
of furniture, toys, sports goods, boxes, boats, truck bodies and paper has 
resulted in the heavy cutting of trees. The industrial raw materials, such 
as plywood, paper pulp and rubber are taken from the forests. Medicinal 
plants are also in great demand. Their increasing use can reduce their 
numbers gradually leading to their extinction. With the mining of ores of 
mica, manganese, etc. large areas of forests have been destroyed.

All the above activities have resulted in soil erosion. The water holding 
capacity of the soil has been reduced and several species of wildlife have 
become exposed to the danger of extinction. The quality of air has been 
adversely affected by deforestation. Mining and deforestation have also led 
to landslides, earthquakes and floods. Some irresponsible human activities 
like the use of camp fires have resulted in forest fires causing great damage 
to flora and fauna.

 Human activities have also resulted in the multiplication of harmful 
organisms. For example, dumping of garbage by the roadside has led to the 
spread of disease causing organisms.

The best way to make sure that the environment remains safe and healthy 
is by preventing pollution through the following ways.

 y Do not use too many fertilizers and pesticides. This may bring about 
changes in nature and cause soil pollution, which makes the soil unfit 
for cultivation. 

 y Loss of vegetation increases soil erosion by wind and water, and 
causes loss of top soil, which is rich in nutrients. Hence you should 
plant more trees.

 y Use water judiciously and do not waste it. People often dump waste 
in water bodies, like rivers and lakes causing pollution of water. 
There is a shortage of clean drinking water and hence we should use 
it carefully.

 y Do not pollute the air. Various poisonous gases are added to the 
atmosphere from the exhausts of vehicles and factories. They pollute 
the air and cause various respiratory diseases. Factories discharge 
their harmful toxic chemicals polluting the air and water.

We have analysed the different ways in which humans pollute the 
environment. Before we move on, let us complete the following activity.
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Acti vity 3.5
Identi fy and note down a few measures for reducing environmental polluti on 
in your locality (i.e., soil polluti on, water polluti on, and air polluti on). (Time 
required: 20 minutes)

1. Soil polluti on: 

2. Water polluti on:

3. Air polluti on:

Compare your answers with those provided at the end of this unit.

3.7 Eco-Friendly Human–Environment Interacti on

Do we stop to think about our role towards the environment? Or to think 
about our responsibility in caring for the environment? It is one of the most 
important issues that demands our immediate attention today. 

When we over utilise our natural resources, we destroy our environment. 
It will soon come to a point when human beings will have used up all the 
available natural resources like water. Won’t that be tragic? That is why 
each one of us must make a conscious effort to protect and care for the 
environment. Since environmental protection begins with each one of us, 
we must begin to realize that it is only through our combined efforts that 
we can improve the present state of our environment and the quality of our 
lives. There are a number of actions that we can do to save the environment 
from over utilization, industrialization and technology. 
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It is often thought that saving the environment is the duty of the 
government or perhaps of someone else. However, this is not true. There 
are countless actions that we can do to ensure that the pressure on the 
environment is reduced. What are these measures that can be adopted to 
save the environment? Let us look at them next.

1. Save water

Water has become a rare commodity these days, and clean and fresh water 
will soon be a luxury. Hence, saving water and preventing water pollution 
becomes crucial. Keep certain simple aspects in mind while using water. 
Turn off the tap while brushing your teeth. Use a mop and broom to clean 
surfaces instead of a mop and broom. Reduce the number of baths you take 
and switch to showers instead. Do not discard paint and oil into the drains; 
these will make their way into the nearest water body and pollute it further. 
Keep the water bodies in your locality garbage and sewage free. These are 
some ways to save water and water bodies. 

2. Save paper

Save paper to save trees. Make sure that you use both sides of the paper for 
writing before discarding it. Do not forget to recycle paper. Similarly, using 
cloth in place of paper can do wonders to save a huge bulk of paper. 

3. Save electricity

What are the ways in which we can save electricity? Switching all the 
electrical appliances off when you are done with them, using less energy-
consuming bulbs, using cold water instead of hot water to bathe and to 
wash clothes, using the stairs instead of the elevator and keeping the air 
conditioner on a moderate setting to consume less energy are some of the 
ways of keeping electricity usage in check.

4. Growing vegetables

We cannot do without vegetables. Growing your own vegetables helps 
you nurture high-quality organic vegetables, with minimum use of 
chemicals and pesticides. This is beneficial for both the environment and 
for your own health. This is one of the most effective ways of saving the 
environment as well as your health.

5.  Switch to biodegradable products

We use many chemical and synthetic products. They make their way 
into water streams or the air and lead to more pollution. Therefore, use 
biodegradable products while washing utensils and clothes, and while 
using fertilizers for gardens.
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6.  Plant trees

Trees are being cut down at every possible opportunity. Plant more trees. 
By doing so, you are not only replacing the lost ones but also ensuring less 
pollution and more greenery. You would also be contributing to curbing the 
greenhouse effect and global warming.

7. Adopt ethical practices

Turning vegetarian is a great way to save animals. Animals are being 
hunted for their fur and other body parts. This leads to their extinction 
and thereby affects the human race directly. Along with ensuring that they 
are not killed for food, we should also reconsider their use in the fashion 
industry.

8. Composting

Making use of composting bins in the garden is a great way to prevent 
littering. This activity also provides you with natural manure and fertilizer, 
which are not at all harmful to the environment in any way.

9. Maintaining vehicles

We usually neglect maintenance of our vehicles. Do you know that harmful 
gases and chemicals are dispelled into the air if the vehicle is not serviced 
well? Make sure that your vehicle is kept in proper condition and taken for 
regular maintenance service.

10. Recycling

Recycling is one of the most important practices that need to be taken 
up urgently. This ensures that the environment is not further polluted. 
Recycling does not simply involve recycling paper, but even recycling 
plastic, tin and metal scraps, office supplies like cartridges and more. This 
ensures that they are converted into materials that are reusable and puts 
less pressure on the environment and its resources. This is one of the best 
ways of saving our environment.

These simple ways  would have given you a fairly good idea about what 
each one of us can do to ensure that our environment is not harmed. With 
these simple tricks and tips, we can save the environment to a great extent. 
Additionally, we must work towards changing our attitudes, and adopting 
better and safer lifestyles. 

Keeping in mind the following three Rs would help reducing waste and 
saving the environment:
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 y Reduce: This means that you use less. Reduce electricity usage by 
switching off unnecessary lights and fans. Reduce water usage by 
repairing leaking taps and by shutting them tight after use. 

 y Recycle: This means that you collect plastic, paper, glass and metal 
items, and recycle these materials. In order to recycle, we fi rst need to 
segregate our waste so that the materials that should be recycled are 
not dumped along with other waste. 

 y Reuse:  This is better than recycling because the process of recycling 
requires some energy. For reuse, you use things again and again. 
Instead of throwing away envelopes, you can preserve them and use 
them again. The plastic bottles in which you buy food items like jam 
or pickle can be used for storing things in the kitchen.

Do keep these ideas in mind, and do your bit for the conservation of our 
environment. It is time once again for you to do an activity.

Acti vity 3.6
Read the following suggesti ons on how to protect the environment and mark 
whether you follow the suggesti on in your life or not.(Time required: 10 
minutes)

Suggesti ons
Practi ce in real life

(Yes/No)
If ‘No’ state reasons for not doing so

Use recycled paper, plasti c, glass and 
metals

Eco-friendly packing for goods and 
food items

Use natural products whenever 
possible

Do not use chemical and syntheti c 
materials in food

Avoid the use of disposable items, 
excessive packing and plasti c products 
to avoid waste

Carpool with friends, walk, take the 
bus, or ride your bike instead of 
spending more fuel
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Do not waste food

Use solar energy for generati ng power 
and for heati ng purposes

Use wind energy to generate electricity

Use biogas plants to obtain cheap 
eco-friendly fuel

Here are a few additional strategies that could also be adopted in our daily 
lives to protect our environment.

 y Carry jute or cloth bags while going shopping instead of newspaper 
or plastic bags. You can use these bags repeatedly. 

 y Do not throw out clothes, toys, furniture, etc. that you do not want 
anymore. Someone else can use them. You can donate them or 
organize a sale.

We must be conscious of what we consume and in what quantities because 
this will certainly have implications tomorrow. As consumers, there is 
a great deal we can do to encourage consumption of products which are 
eco-friendly and resource conserving. Technological advancements and life 
styles should nurture a healthy environment and not destroy it. Therefore, 
we must know the ways through which we can conserve our environment.

You have come to the end of this unit. Let us review what you have learned.

3.8 Summary

In this unit, we have discussed in detail the inter-relationship between 
population growth and the environment. We also took a closer look at food 
webs and food chains, and how they relate with each other. In addition, we 
looked at gaseous and sedimentary nutrient cycles, and how they exist in 
the environment. Lastly, we explored the issue of human exploitation of the 
environment and suggested steps that we can take to maintain ecological 
balance. These steps include adopting eco-friendly human–environment 
interactions. In the next unit, we shall discuss the practical aspects of 
resource mapping that would help you identify the available resources in 
your locality.
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3.9 Model Answers to Acti viti es

Acti vity 3.1

Populati on of Kerala and districts (Provisional), 2011 census

State/District Persons Males Females

Thiruvananthapuram 3307284 1584200 1723084

Kollam 2629703 1244815 1384888

Alappuzha 2121943 1010252 1111691

Pathanamthitt a 1195537 561620 633917

Kott ayam 1979384 970140 1009244

Idukki 1107453 551944 555509

Ernakulam 3279860 1617602 1662258

Thrissur 3110327 1474665 1635662

Palakkad 2810892 1360067 1450825

Kozhikode 3089543 1473028 1616515

Wayanad 816558 401314 415244

Malappuram 4110956 1961014 2124942

Kannur 2525637 1184012 1341625

Kasargod 1302600 626617 675983

Kerala 33387677 16021290 17366387

1. Wayanad
2. Malappuram
3. Malappuram

Acti vity 3.2

There are a number of factors that cause ecological imbalance due to human 
acti vity. Some of them are:

1. Over exploitati on of natural resources

2. Populati on explosion

3. Deforestati on

4. Urbanisati on

5. Industrialisati on

6. Improper garbage disposal

7. Overuse of ferti lisers and pesti cides
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Acti vity 3.3

Diagrammati c diff erenti ati on between a food chain and a food web with the 
maximum organisms possible.

Acti vity 3.4

Flow chart showing the fl ow of nutrients in nutrient cycles.

Acti vity 3.5

Here are some measures for reducing environmental polluti on in your locality.

Measures to reduce soil polluti on: proper solid waste disposal like sanitary 
landfi ll and limit the amount of ferti lizers.

Measures to reduce water polluti on: proper sewage treatment before dumping 
them into water bodies, and keeping pesti cides and insecti cides away from 
water bodies

Measures to reduce air polluti on: using smokeless sources of energy like 
smokeless stoves and fi lter chimneys in factories
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Acti vity 3.6

Read the following suggesti ons on how to protect the environment and mark 
whether you follow the suggesti on in your life or not.(Time required: 10 
minutes)

Suggesti ons
Practi ce in real life

(Yes/No)
If ‘No’ state reasons for not doing so

Use recycled paper, plasti c, glass and 
metals Yes

Eco-friendly packing for goods and 
food items Yes

Use natural products whenever 
possible Yes

Do not use chemical and syntheti c 
materials in food

No (someti mes we are not aware of 
the use of syntheti c materials in food, 
especially while eati ng out)

Avoid the use of disposable items, 
excessive packing and plasti c products 
to avoid waste

Yes

Carpool with friends, walk, take the 
bus, or ride your bike instead of 
spending more fuel

Yes

Do not waste food Yes

Use solar energy for generati ng power 
and for heati ng purposes No (lack of required equipment)

Use wind energy to generate electricity No (lack of required equipment)

Use biogas plants to obtain cheap eco-
friendly fuel No (lack of required equipment)

3.10 Unit-End Questi ons

1. What is ecological imbalance?

2. What is the role of population growth in ecological imbalance?

3. How important is the maintenance of balance in the environment? 

4. What is the difference between a food chain and a food web?

5. Explain the fl ow of energy in an ecosystem.

6. What is nutrient cycling?

7. Write a note on the role of each nutrient cycle in the environment.

8.  What role does nitrogen cycle play in the environment?
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9.  What are the changes that you would suggest to make your home 
eco-friendly?

10.  Differentiate between the positive and negative impacts of human 
interaction on environment?

11.  List a few human activities which are harmful to the environment.

12.  Put forward a few steps to avoid pollution. 

13.  What are the three Rs to be kept in mind to save the environment?
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Unit 4: Resource Mapping Skills

4.1 Introducti on

4.2 Learning objecti ves

4.3 What is resource mapping?

4.4 Steps in community resource mapping

4.5 Identi fi cati on of resources

4.6 PRA tools used in community resource mapping

4.6.1  Trend analysis

4.6.2   Transect map

4.6.3   Matrix ranking and scoring

4.6.4   Seasonal analysis

4.6.5   Wealth ranking

4.6.6   Time lines

4.6.7   Daily acti vity profi les

4.6.8   Chapatti  /Venn diagramming

4.7  Summary

4.8 Model answers to acti viti es

4.9  Unit-end questi ons

4.10  Additi onal readings

4.1 Introducti on

In the previous two units, you learned about our environment and the 
relationship between biotic and abiotic factors. We also looked at the 
relationship between population growth and the environment. In this unit, 
you will learn how to identify the available resources in the community. 
This process is called ‘resource mapping’. This unit will also familiarize 
you with the signifi cance of resource mapping, the tools used in resource 
mapping and the steps involved in it. You might require roughly twelve (12) 
hours to complete this unit.

4.2 Learning Objecti ves

On completion of this unit, you should be able to:

 y Explain the concept of resource mapping

 y Identify the steps involved in resource mapping

 y Describe the various PRA tools used in resource mapping
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4.3 What is Resource Mapping?

The natural resources that are available in each geographical area differ 
from one place to another. We need to clearly identify what are the 
available resources if we are to utilize them to the maximum. Resource 
mapping is thus a process that helps you gain a better understanding of the 
existing resources in a geographical area or a locality. Resource mapping 
enables you to:

 y Get an impression of the social and physical layout of the village as 
seen and understood by the villagers themselves

 y Gain a clear idea of the social structure of the village
 y Get an impression of the natural resources in the environment

A resource map depicts the key physical features of an area, such as 
housing, religious institutions, schools, office infrastructure and different 
landscapes like forests, barren land and watershed areas. Resource maps 
are prepared with the help of the local people and they depend a lot on their 
collective knowledge.

4.4 Steps in Community Resource Mapping

Let us now see how resource mapping is done. It is done with the help of 
key informants in the community. Usually, these informants are influential 
persons in the community, such as the village head man, the panchayat 
member or the anganwadi workers.

Community resource mapping consists of four steps. They are: 

1) Pre-mapping: Here,community workers lay the foundation for 
productive collaboration and seek cooperation from the members of 
the community. They also make decisions on the resources to map 
and how best to map them.

2) Mapping: This helps the community workers identify the strengths 
and challenges of the geographical area with the help of a resource 
map.

3) Taking action: This allows the community workers to determine 
the most useful plan of action for effectively addressing data 
findings. They should also help the community members arrive at an 
appropriate plan of action, based on the resource map, to meet the 
needs of their community.

4)  Maintaining, sustaining and evaluating mapping efforts: Care is taken 
to present the results of the resource map positively.
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Preparing a resource map

The preparation of an actual resource map involves the following:

 y Sourcing for different maps depending on the geographical area 
under consideration.

 y Inviting the villagers to attend a group meeting. Ensure that you 
invite people who have information and who are willing to share 
their knowledge. They are called key informants.

 y Choosing a suitable place (ground, floor, or table) and a medium 
(chalk, sticks, stones, paper, pencils, or pens) to prepare the map.

 y While the map drawing is going on, the community worker can either 
sit back and watch, or step away for some time.

 y Maintaining a permanent record of the map on paper with names of 
the mappers’ included in order to give them credit.

Resource maps illustrate natural resources, land use and watersheds 
of the community. Mapping provides a logical starting point for people 
to present, share and analyse their knowledge of the existing situation. 
This also helps arrive at solutions to problems, if any. Since this process 
involves the participation of the members of the community, it is called 
Participatory Rural Appraisal (PRA). In other words, PRA is a strategy that 
incorporates the knowledge and opinions of rural people in the planning 
and management of development projects and programmes.

In PRA, the basic data that needs to be gathered is spatial, social and 
time-related data. Spatial and social data can be collected from maps, 
transects and models. The villagers identify various facilities and resources 
within their community and illustrate them through these maps and 
models. These should contain village resources, such as trees and forests, 
catchments, farms, water sources and crops, plus various social data, such 
as population size, income, education levels and chronic diseases.

Time-related data includes important dates in the history of a community. 
When done by a representative sample of the community, this can yield a 
wealth of historical information. Time-related data also includes seasonal 
changes that bring about variations in food availability, disease and work 
pattern. 

The village management plan is perhaps the most important outcome of 
a PRA. The plan provides the villagers with a basis from which they can 
make decisions on their development priorities and potentials. The plan 
should be simple, clear and participatory and must include agreed upon 
priorities, possible actions, the resources needed (materials and skills), 
time allocation and deadlines for various activities.
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Here is a practical activity for you, before you move further.

Acti vity 4.1
Community resource mapping tool: Identi fi cati on of key informants (Time 
required: 20 minutes)

Task:  Identi fy the key informants and their possible contributi ons to the 
community mapping process.

Step 1: Identi fy potenti al individuals from the community who could be 
included in the mapping process.

Step 2: Identi fy how each individual might contribute to the process – the level 
of their self-interest, how to get them involved and their role in the 
process.

Given below is a parti cipati on – building worksheet. Fill in the necessary details 
in each column and chart a list of possible contributors in the mapping process 
and their roles.

Parti cipati on – Building Worksheet

Potenti al 
individual

Contributi on Self-interest Steps to elicit 
involvement

Role in the 
process

Resource mapping in the community can be of great use to the community 
development worker (CDW). It is important that the CDW recognizes the 
importance of the mapping process while interacting with the members of 
the community.

Use of maps and models

The most important reasons why maps and models are useful among others 
are:

 y Formation of a rapport between community workers and members of 
the community, as well as among community members

 y Starting point of entry for the community worker into the community
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 y Helps to gain a better understanding of the situation that prevails in 
the community

 y Provides demographic information

 y Helps identify vulnerable and disadvantaged groups

 y Offers a visible ranking of households according to wealth, well-being 
and health

 y Develops awareness among community members that would lead to 
further planning for improvement

In short, community resource mapping can help communities accomplish a 
number of goals including:

 y Identifying new resources
 y Ensuring that all community members have access to the resource 

they need
 y Avoiding duplication of services and resources
 y Cultivating new partnership and relationship
 y Encouraging collaboration

4.5 Identification of Resources

Mapping processes help the community worker identify resources as 
well. It also highlights potential individuals who can contribute to the 
community. The desire of these individuals to have a resource map might 
be driven by their self-interest. For example, a local person who would like 
to have a bus stop in the village may insist on pointing out the potential 
location of the bus stop on the map. 

A resource map assists the community to identify issues that affect the lives 
of the members of the community. Here are some sample questions that 
might be asked while preparing a resource map: 

 y How many people walk a considerable distance from the village to 
collect water, and for how many hours do they walk? 

 y Why is it that the majority of the villagers need to walk far? 

If the issue is found to affect the lives of the majority of the people in the 
community, it is identified as a need for everyone and not limited to a  
special group. Resource maps help the community identify the resources 
found within the community. Take note that resources, including both 
physical resources (water sources, forests, communal grazing areas) and 
services (health centre, rural bank, etc.). The following are examples of 
questions that one can ask the community during resource mapping: 
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 y What are the resources available in the community?
 y Are they being used effectively?
 y If not, why?

During this process of identifying resources, the community worker plays 
an important role of challenging the community to take a closer look at 
its available resources. Table 4.1 gives additional sample questions during 
mapping.

Table 4.1: Facilitation questions

Specific questions about maps and other exercises are given here.

Resource map
 y What are the available resources in the community?
 y What are the non-available resources in the community?
 y If they are not available, why is it so?
 y Who are using these resources? Who are not? Why?
 y Social map
 y How many men, women, boys, girls are there in the village?
 y How many children below five are there in the village?
 y What specific diseases affect each of the groups mentioned above?
 y What time of the year do these diseases occur?

Poverty
 y How many villagers in this community do not have any livestock?
 y How many people in this village are landless? Why?
 y How many people have iron-roofed houses or houses with grass 

thatched roofs?
 y After harvesting, how long does the food last? The whole year? Six 

months? Three months? One month (why)?
 y Identify the poorest people in the village? (Note: This question is very 

sensitive and direct interactions might be advisable)

Water
 y How many hours does it take for most of the members in the village to 

get water?
 y Who collects water?
 y By what means do they collect water?

After the information has been presented, the facilitator can start with an 
opening question such as:

 y Does anyone have any contributions/corrections to make to the 
information shown on this map?
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What does this information tell us?

After identifying the internal resources, the community worker can help 
the community take a look at the resources that are available outside. For 
example, if potable water is not available in the community, provisions for 
water supply from outside could be identified. 

4.6 PRA Tools Used in Community Resource Mapping

The following sub sections deal with every aspect that comes under the tools 
used in community resource mapping. They are trend analysis, transect map, 
matrix ranking and scoring, and seasonal analysis to name a few.

4.6.1 Trend analysis

As a CDW, you should be able to help the members of a community 
identify the resources at their disposal. They should also be made aware 
of the current conditions in the community. Knowledge sharing by the 
key informants will give a clear picture of the existing conditions or trends 
in the community and the reasons behind these trends. A comparison 
between the past and present conditions can be done. For the CDW, the 
analysis of change over time and discussions on it are considered strong 
points of entry into the community, especially in a farming community. 
Some participatory diagrams (diagrammatically representing the trends 
by the members of the community themselves) could be used to show 
changes and trends in different areas like land use, crops, yields, soil 
fertility, fertilizer use, pest incidence, animal population, hours of labour, 
agricultural labour wages, numbers and types of trees, ecological changes, 
amount and composition of diet, erosion and land degradation. These 
diagrams and representations of trends include the following:

 y Pie diagrams on the ground

 y Trend diagrams in a graph

 y Quantification using seeds, stones, sticks, or numbers

 y Physical indications on the field

 y Maps and models

How to create a trend diagram

As a CDW, you should keep in mind the following, while helping a 
community create a trend diagram.

1. Discuss issues that people find important or that you want to learn 
more about (fuels used, time and distance to collect fodder, tree 
species in forests, on common land, or on farms, etc.)

2. Find one or more informants who know about the past and 
present conditions in the village and who are willing to share their 
knowledge.
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3. Discuss the time periods to be covered, and ask the participants to 
pick out a few landmark dates (e.g., Independence Day, festival days). 
These dates are used to help people compare the conditions that 
existed during two separate periods.

4. Let them decide how they would like to show the trends. Figure 4.1 
presents an example of a trend diagram.

People

Soil fertility

Trees

Animals

Food Production

People

Soil fertility

Trees

Animals

Food Production

People

Soil fertility

Trees

Animals

Food Production

People

Soil fertility

Trees

Animals

Food Production

Figure 4.1: Trend diagram
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5. Discuss cross-checking of the information gathered. Who can verify 
some of the information gathered and how?

6. Record the information.

The common materials that might be used for mapping are seeds, goat 
droppings, fruits, stones, matchsticks and sticks (e.g., cereal stalks) broken 
to different lengths. Pie diagrams might be drawn on the ground or paper 
and trend lines might be drawn on the ground with chalk or on paper.

4.6.2 Transect map

You have seen that the trend diagram can be used effectively to make 
the members of a community realize the conditions that exist in their 
geographical area. A transect map is another important tool used in PRA. 
This is done by walking along with the villagers,in order to have a look at 
the area. A walk through the village along a straight line, from one end 
to the other can be most revealing. During the walk community workers 
(facilitators) and a group of villagers can discuss contrasts and changes 
in soil types, trees, crops, etc. Problems and opportunities are also noted. 
After the walk is complete, a transect diagram is drawn to illustrate 
physical, biological, agricultural or ecological systems in the area.

How to create a transect map?

When helping the members of a community create a transect map, the 
CDW should keep in mind the following:

 y Find local people who are knowledgeable, able and willing to walk 
and help.

 y Discuss the aspects to be noted (soil, trees, crops etc.) and decide on 
an approximate route. (Participatory mapping can help in deciding 
the route as well.)

 y Assign tasks to team members, and make them realize the 
responsibilities of the tasks.

 y Walk the transect. Choose a path that will take the group through 
some of the diverse areas of the village.

 y Observe, ask and listen to the members of the community but never 
lecture.

 y Ask about and discuss problems and opportunities.

 y Note contrasts and changes, and identify areas that need special 
focus and attention.

 y Ask the group members to make a transect diagram based on the 
observations and discussions.
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Let us look at the activity below to help you understand how a transect map 
can help the community members.

Activity 4.2

 

TOTAL LAND   82.6 HA
CULTIVABLE LAND 11.7 HA
TOTAL POPULATION 251

MAIN CROPS
MAIZE 0.7 HA
WHEAT 9    HA
BARLEY 1    HA
VEGETABLES 1    HA

FOREST RESOURCES
GHASANES 26.9 HA
CULTIVABLE LAND  5  HA
COMMON LAND  3  HA
DRAINS 3  HA

SOCIAL RESOURCES
MAHILA MANDAL
PANCHAYATH
YUVAK MANDALS

Carefully observe the specimen transect map provided above and jot down your 
observations in the space given below regarding the strengths, weaknesses, 
opportunities and threats (SWOT) in the given area. (Time required: 20 minutes) 

Compare your answers with those provided at the end of this unit.



64

Environment EducationEcosystem

4.6.3 Matrix ranking and scoring

You should realize that members of a community might have to make a 
selection from the different choices they have. For example, they might 
have to identify a water source from the different sources available. Matrix 
ranking and scoring helps the community members rank each element on 
a set of choices that they have at their disposal. This tool is used extensively 
in agriculture to compare and contrast crop varieties, fodder plants, 
sources of fodder plants, etc. In health, for example, ranking and scoring 
has been used to compare and contrast treatment effectiveness and health 
services.

Scoring is done by using seeds or other counters (as mentioned earlier) that 
give a value for the items being ranked. Scoring can be open or be based 
on a fixed number. For example, an item that ranks high might receive 10 
points out of a maximum possible 10 given. A low rank would receive 1 or 0 
points out of the 10 points.

How to carry out ranking and scoring

As a CDW, you should keep the following in mind when attempting to carry 
outranking and scoring.

 y Decide what needs to be ranked or scored (fodder trees, horticultural 
trees, fuel types, fruits)

 y Find one or more key informants who are knowledgeable and willing 
to discuss the topics to be ranked

 y Decide along with them, the items to be ranked or scored

 y For each item, ask questions that probe into what is good or bad 
about it.

 y List the negative and positive points about the subject (e.g., a 
particular crop might attract pests)

 y Ask informants to rank or score each item

 y Ask other questions such as:
a) Which criterion is the most important?
b) If they could choose only one from the available choices, 

which one would it be?

4.6.4 Seasonal analysis

You might know that changes in weather and climate affect the way in 
which people live. It is important for farmers to note weather changes that 
occur throughout the year and across several years. These changes greatly 
affect farmers’ activities, and determine their agricultural output and 
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nutritional status. Community groups can easily develop calendars and fi ll 
them up with illustrations of various seasons, corresponding activities and 
crop production. Other factors that are affected by weather and climate can 
be noted as well.

How to carry out a seasonal analysis

To carry out a seasonal analysis, you should proceed as follows:

 y Decide on whom you will approach to share their knowledge with you

 y Find several people within this group who are able and willing to 
participate

 y Find a suitable place for diagramming and analysis

 y Ask when their year starts, name of year divisions and have them 
choose which division to use (e.g., For paddy, viripu, mundakan and 
puncha, Malayalam calendar)

 y Mark the time divisions on the ground/fl oor

 y Within the time division, ask the participants to mark important 
aspects, such as: rainy days, crop cycles, animal fodder availability, 
agriculture labour patterns, income accessibility, expenditures, debt 
accumulation, migration, food availability and illnesses.

 y Discuss, probe, check and encourage debate on the issues

 y Record on paper and share as fi ndings with others in the community

Attempt the activity given below before you proceed further.

Acti vity 4.3
Prepare the format for a seasonal chart for a tribal community focusing 
on their income and health.(Time required: 20 minutes)
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4.6.5 Wealth ranking

The CDW could also help communities objectively rank households by 
relative wealth. The community ranks its residents based on their own 
criteria of what constitutes wealth or well-being. Poverty or well-being is 
therefore viewed and determined through the community’s eyes. 

Land size, livestock holdings, quality of house/shelter, housing materials, 
number of children, access to credit, and level of education are some 
of the indicators used to determine wealth or well-being. Communities 
group their members into different categories of wealth, following lengthy 
discussions that involve shifting people (households) from one category to 
another. Wealth ranking is extremely useful for targeting beneficiaries of a 
programme. In addition, it helps the community feel responsible for those 
whom they think are less fortunate.

4.6.6 Time lines

In addition to the resource mapping activities that we have discussed 
above, you should also be aware of the significance of charting out time 
lines. Time lines refer to time-related data that contain important events 
and dates. When events and dates are listed, the community is able to see 
and compare existing trends and make associations. When the time line is 
done by a representative sample of the community, it can yield a wealth of 
information on historical events, which are usually verifiable. 

Pictures and diagrams can be used to represent an area at different points 
in time to show evolving trends in land use. Vegetation, population growth 
and movement, epidemics, access to various services, time spent fetching 
water fuel or wood etc., can be depicted.

4.6.7 Daily activity profiles

Have you ever noticed that a review of daily activities in the community is 
one of the best ways to determine a community’s priorities? The amount of 
time taken to do certain chores, location of work and amount of effort put 
into tasks, provides a valuable profile of resources in the community, their 
use and management. This is important for establishing the reason for 
prioritizing the activities of a programme undertaken in the community. 
It could also serve as a pre-requisite for initiating any meaningful 
development work.

Please note that these daily activity profiles can also be developed to 
determine gender differences in the type of activities and workload. 
Men and women can develop individual profiles for themselves. These 
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profi les are then compared and used as a starter for discussions on shared 
responsibilities in community development.

4.6.8 Chapati /Venn diagram

Chapati/Venn Diagram is a useful method for establishing how groups 
(or individuals) in the community see themselves and others, and how 
different ‘actors’ in the community relate to each other. 

In Chapati diagramming, community members use circles of varying sizes 
to show their internal relationships and their relationships with other 
individuals, organizations and institutions. The size of the circle and its 
proximity to the center circle, which represents the community, reveal the 
signifi cance of the relationship. Some communities have used chapatti 
diagrams to resolve confl icts.

Many CDWs are unsure of how to move forward after the initial 
information gathering phase of a PRA. A word of caution that needs to 
be made here is that most of the people who participate in a PRA are not 
the poorest people in the community. The poor in the community usually 
do not have the time to participate because they work as casual labourers 
during the day in order to meet their daily needs. Therefore, the people 
participating in a PRA should present the information they have gathered 
(through maps and matrices) to the rest of the community. This ensures 
that everyone has an opportunity to react and contribute to the information 
given. Figure 4.2 illustration of a Chapati diagram.
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Figure 4.2: Chapati/Venn diagramming.
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Note It
The CDW should keep the following ti ps in mind while undertaking a PRA: 

• Try not to interfere or interrupt, except occasionally when needed 
• Choose a place and materials that people feel comfortable with
• Encourage correcti ons/additi ons
• Lead on from maps to transects, wealth ranking and other PRA tool
• Be careful not to suggest answers
•  Stay away from lecturing! Instead listen and learn
• Let the community members do the appraisal themselves
• Show the community that you are interested in every phase of the PRA
• Do not impose your ideas or culture (calendars, terminology, symbols)
• Do probe, discuss and encourage the community members’ analysis of 

the PRA
• Do not rush through things
• Invent your own ways of doing things

On presenting the information back to the community, the CDW should 
consult with the community members, and set the time and place when 
most of them can assemble together. Usually, this happens in the evenings 
after they are done with dinner and before they go to bed. The venue 
could be in the school, temple, the village head’s house, or some specially 
designated meeting place.

It is a good idea for the facilitators to visit some of the areas noted in the 
maps in order to verify the information given, especially about poor people 
who may not be represented in larger meetings (direct observation).

The PRA exercise can help the community members develop a plan and 
envision how they will implement it. These plans will however remain 
tentative until they discuss it with other stakeholders, such as, government 
agencies or other NGOs, which could provide aid. The community will 
use all the products of the exercise, like social and resource maps, ranking 
matrices, etc., to monitor and evaluate their progress. 

4.7 Summary

In this unit, we have discussed the concept of resource mapping. We 
have identifi ed the need for resource mapping and looked at the various 
techniques used to carry out resource mapping. We hope that you are now 
well equipped to assist your community members to develop resource maps 
of their own.

You have now come to the end of this module. To check how you have got 
one, look back at the objectives of this module and see if you have achieved 
them.
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4.8 Model Answers to Acti viti es

Acti vity 4.1

Parti cipati on – building worksheet with necessary details fi lled and the list of 
possible contributors in the mapping process and their roles charted.

Potenti al 
individual

Contributi on Self-interest? Steps to elicit 
involvement 

Role in the 
process

Panchayat 
Member

Locati on map 
depicti ng the 
boundaries of 
the area

Constructi on 
of Road

Seek 
permission 
from 
landowners

Facilitator

Senior citi zen Past and 
present 
details of the 
area

To share their 
knowledge

Off ering 
membership 
in the 
committ ee

 Facilitator

Acti vity 4.2

Observati ons of the specimen transect map regarding the strengths, 
weaknesses, opportuniti es and threats (SWOT) in the given area.

 y soil  -  ferti le
 y food crops -  maize, wheat, barley, vegetables
 y cash crops  -  nil
 y trees  -  plenty
 y water availability -  scarce
 y land tenure -  11.7 HA available for culti vati on
 y problems  -  irrigati on
 y opportuniti es -  Associated crops could be more secure; pigs 

and poultry could be reared

Acti vity 4.3

Format of a seasonal chart for a tribal community, focusing on their income and 
health.

Month Income
No of people 

taken ill
Disease

Jan 6 diarrhoea

Feb 2 fever

Mar 1 TB

Apr
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May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

4.9 Unit-End Questi ons

1. Defi ne a resource map.

2. What are the materials required for resource mapping?

3. How is a transect map done?

4. What is wealth ranking?

5. What are the uses of resource mapping?
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Glossary 

Abiotic components: Non-living components of an ecosystem

Autotrophs: Organisms that are capable of synthesizing their own food

Bio-degradable: A substance that can be changed back to a harmless 
natural state by bacteria, and which will hence not damage the 
environment

Biogeochemical cycle: Flow of chemical elements and compounds 
between living organisms and the physical environment

Carnivores: Animals which feed on other animals

Climatic factors: Factors related to climate and weather

Commensalism: Association between two living organisms, in which one 
of them benefi ts and the other is not harmed

Conservation: Management of the biosphere so that it may yield 
the greatest sustainable benefi ts to the present generation while 
maintaining its potential to meet the needs and aspirations of future 
generations.

Consumers: Animals which feed on other living beings

Decomposers: Microorganisms like bacteria and fungi

Eco-friendly: That which does not harm the environment in any way

Ecosystem: A biotic community along with its habitat

Edaphic factors: The physical, chemical, and biological properties of soil 
that infl uence the life of organisms

Epiphytes: Plants living on host plants which do not harm the host

Fauna: Animal kingdom

Flora: Plant kingdom

Food chain: The process of who eats whom

Food web: Interconnected food chains

Herbivores: Animals which feed on plants

Heterotrophs: Organisms which depend on other plants or animals for 
their foodsince they are not capable of synthesizing their own food

Key Informants: The people who are considered infl uential people in the 
community

Lichens: Symbiotic association between algae and fungi

Parasites: Organisms which cause harm to other living beings

Pollution: Contamination of the environment

Population: A group of individuals that inhabit a particular geographical 
area
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Participatory Rural Appraisal: A strategy that incorporates the 
knowledge and opinions of rural people in the planning and 
management of development projects and programme

Producers: Plants which are autotrophs

Recycling: Minimizing waste generation by recovering and reprocessing 
usable products that might otherwise become waste

Saprophytes: Organisms which feed on dead and decaying matter

Symbiosis: Association between two organisms in which both of them 
have benefit

Transect: A walk through the village along a straight line, from one end to 
the other, which can be most revealing.

Venn diagram: Represents circles of varying size to show internal 
relationships of the community members
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