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1 Micro-organisms
Learning outcomes
After studying this chapter, you will be able to:
●
●

Key term
Viruses – The
smallest of all microorganisms, which
reproduce in living
cells and cause
disease in animals,
including humans,
and plants.

●
●

●
●

●
●
●
●

identify the main types of micro-organisms
describe the importance of micro-organisms in keeping us healthy
describe the role of micro-organisms in food and drug production
explain the importance of micro-organisms in the nitrogen cycle, in
nature and in soil fertility
describe the importance of micro-organisms in sewage treatment
explain how micro-organisms cause food spoilage, and describe
ways to reduce food spoilage
describe how micro-organisms cause infectious diseases
explain how to reduce the spread of infectious diseases
describe how bacterial diseases can be treated with antibiotics
describe how vaccines can protect us against disease.

micro-organisms

beneficial micro-organisms

types of micro-organisms

keeping us
healthy

food
production

soil
fertility

Fungi – Micro-
organisms that range
from single-celled
yeasts to toadstools,
which act as
decomposers.
2

food
spoilage

preventing
food spoilage

Key terms
Bacteria – Singlecelled organisms that
exist naturally in the
environment. Many
are beneficial but
some cause diseases
in animals, including
humans, and plants.

sewage
treatment

harmful micro-organisms

infectious disease

causes

antibiotics

vaccines

reducing spread

Micro-organisms are a group of living organisms that are of great importance.
They may be viruses, bacteria or fungi. Individual bacteria and viruses can
only be seen using a very powerful microscope, but some fungi can be seen
unaided with your eyes.

Viruses
Viruses are the smallest of all micro-organisms and they are all around us. They
cannot exist on their own – they need to have a living cell to enter so they can
reproduce. All natural viruses cause diseases in other organisms, including animals
and plants (see Figure 1.1). Diseases caused by viruses include the common cold,
’flu (influenza) and measles. Human immunodeficiency virus or HIV is a virus that
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causes AIDS. We do not have medicines to cure diseases caused by viruses but
we do have drugs to treat the symptoms of some viral diseases like HIV, and keep
people feeling well.

Figure 1.1 This type of virus causes ’flu.

Bacteria
Bacteria exist naturally in the environment and within our bodies. Bacteria are
bigger than viruses and have more of a typical cell structure (see Figure 1.2).
Many bacteria are beneficial to us. Bacteria in our gut and on our skin keep our
bodies healthy. Other bacteria keep the soil fertile, break down sewage and
help us make many foods and medicines.

Key term
Antibiotics –
Medicines that cure
bacterial diseases.

Bacteria can also cause diseases such as tuberculosis (TB) and tonsillitis.
Bacterial infections can be cured with medicines called antibiotics.

Figure 1.2 Different types of bacteria.

Bacteria
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Fungi
Fungi are micro-organisms and some of them are microscopic. Others are very
large and can easily be seen, for example, toadstools are fungi! Fungi live on their
food. They produce enzymes that digest the food outside of their body, and
then they absorb the digested food. You may have eaten a type of fungus called
mushrooms. Single-celled fungi, like yeast, have many useful applications (see
Figure 1.3).

1

Suggest two uses for yeast.

The mould that grows on old bread is another type of fungus. Fungi may also
cause diseases like ringworm; this is not a worm at all but a fungus, just like the
one found on mouldy bread, that grows on living skin. Many plant diseases are
caused by fungi.

Figure 1.3 Two kinds of fungi – single, microscopic yeast cells and a common toadstool.

Beneficial micro-organisms
Bacteria and fungi are very useful organisms. Without them, life on Earth as
we know it would not be possible. Here are some of the ways in which microorganisms help us.

Keeping us healthy
Our bodies are covered in micro-organisms that keep our skin healthy. Our
digestive systems contain at least a kilogram of micro-organisms, which
scientists are discovering are very important for our health and well-being in
many different ways.

4
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Producing food and medicines
People have used micro-organisms to make food for thousands of years. Bread
is made using yeast, a single-celled fungus (see Figures 1.3 and 1.4). Foods
such as yoghurt and cheese are made using bacteria. Modern technology uses
bacteria and fungi to make medicines such as insulin, needed by people with
diabetes, and antibiotics such as penicillin.

Figure 1.4 Bread rises as a result of the gases made when yeast respires.

Fertile soil
As you learned in Active Science Book 2, Chapter 4, fertile soil is important in
growing the food we need to feed the world’s population. Bacteria and fungi
break down the dead bodies of animals and plants, and the waste materials
produced by animals, in the process of decomposition. This releases minerals
back into the soil, which can then be used again by plants as they grow. In the
nitrogen cycle, different types of bacteria break down plants, animals and waste
material to produce nitrates needed by plants to grow. Animals eat the plants,
and when the animals and plants die, the cycle starts all over again.

Key terms
Decomposition
– Decay by microorganisms.
Sewage – Human
bodily waste.

Sewage treatment
We use the natural process of decomposition to treat sewage. Humans produce a
lot of bodily waste known as sewage. If this waste gets into the soil or the water
we drink, it damages the environment and causes disease. We can treat sewage
in special treatment plants, using bacteria to break it down (see Figure 1.5). The
water produced by the micro-organisms in a sewage plant is clean and safe to
put back into our rivers and oceans.

Beneficial micro-organisms
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Figure 1.5 At a sewage treatment plant, micro-organisms break down human bodily waste so it
does not harm the environment.

Links
Use your skills from
IT and English to
help you here.

Research project
Do you have a sewage treatment plant in your country? Find out about it.
Write a report on the activities at a sewage plant.

Harmful micro-organisms
Although most micro-organisms are beneficial or neutral in their effect on
humans, some micro-organisms are harmful. As you saw earlier, all natural
viruses cause disease. Here are some more examples of harmful microorganisms.

Food spoilage and how to avoid it
Think how quickly mangoes rot when they fall off the tree. If bread and cakes
are kept too long, they become covered in mould (see Figure 1.6), and if milk is
left out of the fridge it soon becomes solid and sour. Food spoilage is a problem
for everyone, from farmers to your family. It is often the result of bacteria
and fungi decomposing food. The same processes that are so important for
keeping our soil fertile can also cause our food to rot and be spoiled. The microorganisms that spoil food grow fast when they have plenty of moisture and
oxygen, and the temperature is warm. As the micro-organisms digest the food,
it will look different and often smell unpleasant. Spoiled food usually tastes bad,
and it can become poisonous.

6
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Figure 1.6 Mould fungi grow easily on bread, especially when it is warm and damp.

2

Which factors affect how quickly bread goes mouldy? Plan an
investigation to demonstrate the factors that are important in the
spoilage of bread by micro-organisms.

Preventing food spoilage
There are ways we can reduce food spoilage. They all involve keeping our food
away from micro-organisms, preventing micro-organisms from growing, or
killing micro-organisms. For example:
■

covering food

■

keeping food cool in a fridge

■

storing food in a freezer

■

drying food

■

preserving food, for example, salting, smoking, pickling

■

canning food.

Research project
Think carefully and do some research to discover how the methods of
preventing food spoilage listed above actually work. Either draw up a
table OR draw a poster to show your findings.

Links
Use your skills from
IT, visual arts and
English to help you
here.

Harmful micro-organisms
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Activity 1.1
Links
Use your skills from
mathematics and
English to help you
here.

Preserving food
Scientific skills: Manipulation, measurement, observation and
recording
You are going to investigate the factors that affect how quickly food
is spoiled (see Figure 1.7).

Figure 1.7 Micro-organisms cause food spoilage.

SAFETY
NEVER eat any food you have used in a science experiment.
Method
A You will need four pieces of the same type of fruit. It can be
anything from bananas or mangoes to berries. The fruit should all
be about the same ripeness.

B Place each piece of fruit on a petri dish, saucer, tile or piece of
cardboard. Look at each piece of fruit carefully, sniff it and then
draw and label each piece.

C Cover two of the pieces of fruit with plastic film or foil and label all
of the pieces with your name.

D Place one covered and one uncovered piece of fruit on the side
in your classroom. Place the other two pieces of fruit in a fridge.
Record the average classroom temperature and the temperature
of the fridge.

8
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E Leave the fruit for a week. Then collect all of your samples.
Make observations, sniff the fruit and then draw and label
each specimen.

F Write up your experiment, including your drawings and
observations, and rank the samples from best preserved to
most spoiled.

Questions
1 Which of the conditions you investigated worked best to
reduce food spoilage?

2 Give a biological explanation for your observations.

Infectious diseases and how to avoid them
As you saw on pages 3 and 4, micro-organisms such as bacteria, viruses and
fungi can make you ill. The micro-organisms get into your body through
openings such as your mouth and nose, or through cuts in your skin. Once they
get inside your body, they attack your cells and you may start to feel unwell (see
Figure 1.8). Fortunately, with most infections you don’t stay ill. Your body has its
own natural defences against the micro-organisms that cause disease.

 
Figure 1.8 The blisters

and spots of chickenpox
appear if you catch the
chickenpox virus.

Harmful micro-organisms
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Keeping the micro-organisms out
■

Your skin covers and protects most of your body tissues.

■

Any micro-organisms that get in through your mouth drop straight into
your stomach acid, which kills most of them. Unfortunately, some microorganisms that cause sickness and diarrhoea can survive this.

■

One of the easiest ways for micro-organisms to get into your body is through
your respiratory system or, as you saw in Active Science Book 2, Chapter 3,
through your sexual organs.

■

As soon as you cut yourself, your body is open to attack by micro-organisms.
Your body protects you from this when your blood clots and forms scabs.
These stop the bleeding, stop micro-organisms getting in and protect the
new skin growing underneath until it is fully formed (see Figure 1.9).

Figure 1.9 If you cut yourself, putting antiseptic cream and plasters over the cut may help your
body’s natural defences.

Key terms
Immune system
– The body system
that recognises and
destroys pathogens,
protecting you from
infection.
White blood cells
– The blood cells
that make up the
immune system of
the body.

10

Insects such as mosquitoes carry diseases including dengue and malaria
from one person to another. When they bite you for a blood meal, the microorganisms they are carrying go straight into your bloodstream.

Body defences
If micro-organisms manage to get into your body, your immune system starts
working to protect you. Your body has an army of white blood cells, which identify,
take in and destroy bacteria and viruses. When you get an infection, your body
makes lots more of these white blood cells in special glands in your neck, armpits
and other parts of your body. This is why you often get swollen glands when you
are ill – they are making the white blood cells you need to make you better.
When you first meet a new micro-organism, your immune system learns how to
make the right white blood cells ready to destroy it very quickly next time you
meet it. You are then said to be immune to the disease. This is why you don’t
usually get diseases like chickenpox more than once.

1 Micro-organisms
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Preventing the spread of diseases
Anything you can do to reduce the spread of micro-organisms from one person
to another helps prevent the spread of infectious diseases. Here are some of the
things you can do:
■

Wash your hands regularly, especially after using the toilet and before and
after preparing food.

■

Always cough or sneeze into your hands, sleeve or a tissue. Then wash your
hands (see Figure 1.10).

■

Only drink clean water.

■

If you have an infectious disease, stay away from school or work until you are
no longer infectious.

■

Don’t eat undercooked or spoiled food.

■

Control insects that spread diseases.

Figure 1.10 A sneeze sends around 100 000 droplets made up of saliva and micro-organisms out
of your mouth and nose at 100 mph (161 kph)!

Research project
Investigate how these methods of preventing the spread of infectious
diseases work. Design a poster to be used in your community to help
people stay healthy.

Links
Use your skills from
IT, visual arts and
English to help you
here.

Antibiotics and immunisation
However careful we are, we all get infections from time to time. If an infectious
disease is caused by a virus, such as influenza, then you usually just have to wait
for your body to make you better. We have medicines that may make you feel
better, but antibiotics will not work against viral diseases.

Harmful micro-organisms
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Key terms
Immunisation
– The process of
giving a vaccine,
which allows the
body to meet a
disabled or dead
pathogen, so it can
develop immunity
without the risk
of developing the
disease.

Bacterial diseases can be cured by antibiotics. These are medicines that kill
bacteria or stop them growing. There are also medicines that can treat diseases
caused by fungi, such as ringworm.
Some diseases are very dangerous. They can kill you or leave you permanently
damaged. Immunisation allows your body to meet dangerous micro-organisms
in a safe way. You are given a vaccine against a particular micro-organism, often
as an injection when you are very young (see Figure 1.11). Then, if you meet
the live micro-organism, your body will be able to make the white blood cells
it needs and destroy the micro-organisms before they make you ill. Children
around the world are immunised against diseases such as tetanus, polio,
diphtheria, measles and mumps. This has saved millions of lives.

Vaccine – A
preparation of
dead or disabled
pathogens used
in immunisation
to give immunity
to dangerous
infectious diseases.

Figure 1.11 Vaccines aren’t always fun at the time – but they save many lives.

Research project

Links
Use your skills from
mathematics and
visual arts to help
you here.

12

Investigate the story of the success of vaccination in the Caribbean
countries. We have led the world in our vaccination programmes and
many diseases have been completely wiped out as a result of our
childhood vaccination programme. Now that people no longer see
children dying from diseases such as polio and measles, immunisation
may seem less important. Design EITHER a short webcast OR a
news item OR a poster to encourage all parents to get their children
vaccinated to keep our Caribbean countries safe.

1 Micro-organisms
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End of chapter questions
For questions 1–5, choose the correct answer from A–D.

1 Which of the following diseases is
caused by bacteria?
A
influenza
B
ringworm
C
tuberculosis
D
HIV/AIDS

2 Which of these foods is NOT made using
micro-organisms?
A
yoghurt
B
bread
C
cheese
D
guava juice

3 One of these is an example of a harmful
effect of micro-organisms. Which one?
A
food spoilage
B
food production
C
sewage treatment
D
maintaining soil fertility

5

Which cells destroy micro-organisms
that get into your body?
A
red blood cells
B
white blood cells
C
platelets
D
skin cells

6 Describe two ways in which microorganisms are beneficial to people.

7 a)
b)

Explain how micro-organisms can
cause our food to spoil.
Describe three ways of preventing
food spoilage and explain how
each method works.

8 Describe how micro-organisms cause
disease.

4 Keeping food in a fridge reduces food
spoilage because:
A
it kills the micro-organisms that
spoil food
B
it makes the food taste better
C
it slows down the growth of the
micro-organisms that spoil food
D
it removes water from the food so
micro-organisms cannot grow

Summary
■

The main types of micro-organisms are bacteria, fungi and viruses.

■

Viruses are the smallest of all micro-organisms and all natural viruses cause diseases in other
organisms, including animals and plants.

■

Bacteria are bigger than viruses and each bacterium is a single cell. Many types of bacteria are
helpful to people but some cause disease.

Summary
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■

Fungi may be single-celled, like yeast, or large and multi-cellular, like mushrooms. They are
important decomposers but some cause diseases, especially in plants.

■

Micro-organisms in our gut and on our skin are important for keeping us healthy.

■

Bacteria and fungi have been used for thousands of years for making food such as bread and
yoghurt. Now we also use them to make drugs such as insulin and penicillin.

■

Many micro-organisms are decomposers, breaking down dead animals and plants and waste
material. They return nutrients to the soil and keep it fertile, for example, in the nitrogen cycle.

■

In sewage treatment plants, micro-organisms are used to break down human waste and make it
safe to release into the environment.

■

Bacteria and fungi also decompose our food, spoiling it. Food spoilage can be reduced by keeping
micro-organisms away from the food, keeping the food cold so the micro-organisms cannot grow,
or treating the food to prevent micro-organisms growing by drying, salting or canning.

■

Bacteria, viruses and fungi cause infectious diseases by getting into your body through your
mouth, nose, other body openings or cuts in your skin. Once they get inside your body they attack
and damage your cells.

■

The skin keeps micro-organisms out, your stomach acid kills micro-organisms that you swallow,
and blood clots form to close cuts.

■

Your immune system attacks any micro-organisms that get into your body. White blood cells
identify, take in and destroy micro-organisms. Once your white blood cells have learned to
recognise a micro-organism, you are protected against future infection from that particular
micro-organism.

■

Ways of preventing the spread of disease include: regular hand washing, especially after using the
toilet; coughing and sneezing into tissues or your sleeve; drinking clean water; staying away from
school or work if you are ill; avoiding undercooked or spoiled food; and controlling insects that
spread disease.

■

Bacterial diseases can be cured using antibiotics; viral diseases cannot.

■

Immunisation allows your body to meet dangerous micro-organisms in a safe way, so you are
protected against the disease.

Taking it further

If you continue to study biology, you will:
Find out more about the mysterious world of the prokaryotes…
… and discover the importance of bacteria to life on Earth. Did you know that you contain more
bacterial cells than you do human cells? That without bacteria we would have disappeared long ago
under a mountain of dead bodies and dung? That no plants would grow because the soil would be
a sterile mixture of rock particles? Scientists are learning more all the time about the importance

14
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of these microscopic organisms. We have even found ways of using bacteria in our industries, for
example, the insulin used by people with diabetes around the world is all produced by bacteria.

Figure 1.12 Bacteria like these help
to feed you, by decomposing
biological material and keeping the
soil fertile.

Discover the impacts of plant and animal disease on human society

Figure 1.13 Disease doesn’t just
affect people – micro-organisms
can damage crops like this corn,
and farm animals too.

You know what it feels like to be unwell, even if you’ve only had a cold. It is easy to think that only
people get ill, but bacteria, viruses and fungi attack all kinds of animals and plants too. If you study
CSEC Biology, you will not only learn about some of the diseases that affect our crop plants and farm
animals, you will also think about how these diseases affect us all. Diseases have social, environmental
and economic impacts across the world. If people are ill, they cannot work. If crops fail, people and their
animals don’t have enough to eat. Whole economies can fail – imagine the Caribbean without bananas,
for example. If you study biology you will find out more about some of these problems – and look for
solutions.

Taking it further
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Questions

Links

1

Bacteria in the soil play a big part in the nitrogen cycle in
nature. Do some research into the nitrogen cycle and produce
a poster to show the importance of bacteria in soil fertility.

2

Investigate an infectious disease that has a big impact on
human well-being. This might be a human disease such
as malaria, a disease of farm animals such as tuberculosis
or sleeping sickness, or a plant disease such as wheat rust
or black sigatoka, which has the potential to wipe out the
banana crop worldwide. Write a report on the disease you
have chosen, with data to back up your information.

Use your skills from
IT, visual arts and
English to help you
here.

Include:
■

■
■

■

16

how the disease is passed from one individual to
another

Links
Use your skills from
IT, mathematics
and English to help
you here.

the symptoms of the disease
the social, environmental and economic impacts of
your chosen disease
how it might be prevented/treated/overcome.

1 Micro-organisms
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