GCSE Science:
Biology 2
Revision Book

Content
Cell Theory and Microscopy
What are microbes and are there
different types?
Comparing Micro-organisms

2

Aerobic respiration

25

3

Anaerobic respiration

26

4

The digestive system

27

How does the nucleus control the
cell?
Cell division

10

The effect of temperature on enzyme
action
Evaluating visking tubing as a model
for a gut
Digestion of Fats, Proteins and
Carbohydrates
Organs of the digestive system and
their functions
How is food moved along the
digestive system?
The respiratory system

Comparing mitosis and Meiosis

11

Breathing

34

Stem cells

12

Model of the respiratory system

35

Diffusion

13

Gaseous exchange in the alveoli

36

Osmosis

14

Differences between inspired and
expired air

37

Osmosis Investigations 1

15

Effects of tobacco smoke on the body

38

Osmosis and living cells

16

What’s in cigarette smoke?

39

More osmosis investigations

17

Studying ecosystems

40

Active transport

18

Photosynthesis

19

Plant and Animal Cells

5

How are the activities of a cell
controlled?

6

Enzymes

7

Commercial Application of Enzymes

8

Investigating the conditions needed
for photosynthesis
Testing a leaf for the presence of
starch
Identifying the conditions needed for
photosynthesis

9

20
22
23

How can we find out about the
distribution of organisms?
How can we measure an animal
population that moves around?
Biodiversity and protecting
endangered species
Biological control of pests
Introducing alien species and their
effect on native wildlife

28
29
30
31
32
33

41
42
43
44
45

2

Cells and Cell Processes
Cell Theory
Cells were first described by Robert Hooke in 1665.
In the 1830s two German scientists, Theodor Schwann and Matthias
Schleiden, using light microscopes, suggested the cell theory:
1. All organisms are composed of cells.
They may be unicellular (one celled) or multicellular (many celled).
2. The cell is the basic ‘unit’ of life.
Scientists have modified the cell theory over time as new technology leads
to new discoveries. Additions to the original cell theory are:
3. Cells are formed from pre-existing cells during cell division.
4. Energy flow (the chemical reactions that create life) occurs within cells.
5. Hereditary information (DNA) is passed on from cell to cell when cell
division occurs.
6. All cells have the same basic chemical composition.
Microscopy
Light Microscopes
Light microscopes allow you to see the image because light passes through it.
The properties of light mean that it is impossible to magnify an image by more
than x1000.
Electron Microscopes
The electron microscope was developed in the 1930s.
It uses a beam of electrons instead of light.
It is possible to get much larger magnifications, up to x50,000,000.
Because you can’t see electrons, the image is displayed on a monitor.
The disadvantage of electron microscopes is that you cannot see colour, and
can only study dead cells.
Electron microscopes allowed scientists to discover the internal structures of
cells.
Confocal Laser Scanning Microscopy
Lasers build up an image via a computer by scanning an object in the
microscope.
Highly detailed images can be built up using this technique.
The technique does not produce as high a magnification as electron
microscopy, but it produces clearer images than light microscopy.

Cells and Cell Processes
What are microbes and are there different types?
Micro-organisms play an essential role in recycling nutrients in the environment
(e.g. nitrogen cycle and carbon cycle).
Some can cause diseases (pathogens); others are useful (produce antibiotics).
Bacteria
It is believed that some bacteria are
the oldest forms of life.
• A bacterial cell contains
cytoplasm, cell membrane
and cell wall.
• There is no obvious nucleus,
only a strand of circular DNA.
• Bacteria reproduce by dividing
in two to form clones.

Fungi
This kingdom contains organisms
such as mushrooms, toadstools,
mould and yeasts.
(For the exam you only need to learn about yeast).
• Yeast cells are larger than
bacteria.
• The have a nucleus, cytoplasm,
cell membrane and cell wall.
• Yeasts reproduce asexually by
a process called budding.

Viruses
• Viruses are smaller than bacteria.
• They contain a protein coat
surrounding a number of genes.
• They can only reproduce in a
host cell.
• Producing new viruses destroys
the host cell as the new viruses
are released. They are then
free to attack other cells.

Algae
There is a wide variety of different
algae, but for the exam you only need
to learn about single celled algae.
• They have a cell wall, cell
membrane and cytoplasm.
• They have an obvious nucleus.
• They have chloroplasts and
therefore they are photosynthetic.
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Comparing Micro-organisms

Examiners like to ask you to compare micro-organisms:
Feature

Bacteria

Fungi (yeast) Algae

Virus

Outer coat

cell wall

cell wall

cell wall

protein coat

Cytoplasm

yes

yes

yes

no

Cell membrane

yes

yes

yes

no

Nucleus

Circular DNA
in cytoplasm
dividing in
two

yes

yes

no

budding

dividing in
two

inside other
cells

Reproduction

Can we call viruses living organisms?
Many scientists believe that viruses are not true living cells,
for the following reasons:





They only have genes and a protein coat.
They can only reproduce inside a host cell.
They have no cytoplasm or cell membrane.
They can be crystallised.

However, they do have genes, and they can reproduce
and infect other cells.
Scientists have called them ‘organisms on the edge of life’.

Cells and Cell Processes
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Plant and Animal Cells
Every organism, except viruses, contains one or more cells.
The size of the organism depends on the number of cells and not the size of the
cells.
Vacuole
Nucleus
Chloroplast
Cytoplasm
Cell wall
Cell
membrane

Examiners also like to compare animal and plant cells:
Animal Cells

Plant Cells

No cell wall present

Cell wall present

No chloroplasts present

Chloroplast present

No permanent vacuole present

Large permanent vacuole present

Function of cell parts
Part of cell

Function

Cell membrane

Controls substances entering and leaving the cell

Cytoplasm

Where most chemical reactions take place

Nucleus

Controls the activities of the cell

Cell wall

Supports the cell

Chloroplast

Absorb light for photosynthesis

Vacuole

Space filled with cell sap (a dilute solution of sugars and
mineral salts)
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How are the activities of a cell controlled?
All the activities of a cell depend on chemical reactions, which are controlled by
special molecules called enzymes.
Enzymes are proteins.
Proteins have a number of important functions:
• enzymes,
• hormones (e.g. insulin)
• muscle tissue
The structure of proteins
Proteins are made of different amino acids linked together to form a chain:

Fig. 1 – amino acid chain.
Numbers refer to the sequence of the amino
acids in the protein chain.
This is determined by the ‘triplet code’ of DNA.

(See page 9. – How does the nucleus control the cell?)

The chain is then folded to form a specific shape:
The specific shape of an enzyme enables it to function.
Active site of enzyme.
A cleft in the protein where a
specific substrate ‘fits’

Fig. 2 – amino acid chain folded
to form a protein (enzyme)

The active site of an enzyme depends on the shape (of the protein), which is
held by the chemical bonds.

Cells and Cell Processes
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Enzymes
An enzyme is a biological catalyst; it speeds up a reaction, but it does not
take part in the reaction.
At any one point in time, there are
over 500 different chemical
reactions taking place in every cell.

The Lock and Key Model
Active
site

These reactions are controlled by a
special type of molecule called an
enzyme.

Substrate
Enzyme

How do enzymes work?
The way enzymes work is
described by the lock and key
model.
A substrate is held in an active site,
this increases the probability that a
reaction will take place.

Fig. 1
Enzyme and substrate

Enzyme/substrate
complex

Fig. 2
Enzyme/substrate
complex.
Only a substrate with a
specific shape can ‘fit’
into the active site.
The enzyme is
specific to a certain
substrate.

Fig. 3
Enzyme and products
Enzyme unchanged at
the end of the reaction.
Products

Properties of enzymes
1. Enzymes are proteins
2. Enzymes speed up/catalyse the rate of a chemical reaction.
3. All enzymes are specific and can only catalyse one type of molecule.
(See lock and key model above).

4. Enzymes work best at a particular temperature – the optimum
temperature.
• If the temperature is higher or lower than this temperature the
enzymes will catalyse the molecule at a much slower rate.
(See page 28 – Interpreting effect of temperature on enzymes.)

If the temperature gets too high the enzyme’s active site will change
shape and stop working – this is called denaturation.
5. Enzyme work best at a particular pH – the optimum pH.
•
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Commercial Application of Enzymes
Biological washing powders contain digestive enzymes.
They allow clothes to be washed at comparatively low temperatures.
Advantages
• They use less energy.
Disadvantages
• Some peoples are allergic to these powders and they can cause skin
problems.
How do biological washing powders work?
(This links with work on the digestive system. See pages 27 + 30)
The enzymes that are used are lipase, protease and carbohydrase.
These enzymes break down large insoluble food molecules into small,
soluble molecules that are easier to wash out of the clothes.
Lipase breaks down fats to fatty acids and glycerol.
Protease breaks down proteins to amino acids.
• Carbohydrase breaks down starch to glucose.
•
•

Effect of pH on amylase (a carbohydrase enzyme)
– an example of an enzyme investigation.
•
•
•

Three equal sized holes are cut in agar jelly
containing starch.
Each hole is filled with the same volume and
same concentration of a different enzyme
O
solution and left at 20 C.
After 30 minutes the Petri dish is flooded with
iodine solution.

Hole
1
(1% amylase
at pH2)

Result
Agar around
hole stays
black

2
(1% amylase
at pH7)

Starch agar
around hole
becomes
clear
Agar around
hole stays
black

3
(1% boiled,
cooled
amylase)

Explanation
Starch not
digested.
pH too low for
amylase.
Starch has
been digested.
Optimum pH
for amylase.
Starch not
digested.
Amylase has
been
denatured.

Petri
dish

agar jelly
containing
starch

holes
starch agar around
hole becomes clear

most of
starch agar
turns black

Cells and Cell Processes
How does the nucleus control the cell?
•
•
•
•
•

The nucleus contains chromosomes.
Chromosomes are strands of DNA.
Genes are sections of DNA molecules that determine the sequence
of amino acids that make up the different types of proteins produced
in cells.
Some of these proteins are enzymes, which control processes.
These enzymes affect the functioning of the cell and so the organism’s
inherited characteristics.

What is DNA?
DNA is made up of two long chains of
alternating sugar and phosphate
molecules connected by bases.
This structure is twisted to form a
double helix.
There are four bases:
• Adenine(A)
• Thymine(T)
• Cytosine(C)
• Guanine(G)
There is complementary base pairing
between A and T, C and G
Complementary bases

KEY

Fig. 1 – DNA showing two sugar
phosphate chains linked by complementary
base pairing and twisted into a double
helix.

Sugar

How does DNA Work?

Phosphate

Fig. 2
Complementary
base pairing:
A and T
C and G

The order of the bases forms a
code. Every 3 bases form a triplet
code.
This code determines the order in
which different amino acids are
linked to form different proteins
during protein synthesis.

Discovery of DNA Structure
The discovery of the structure of DNA in 1953 was made by many scientists
using a number of different techniques.
Francis Crick and James Watson are credited with the discovery; however,
they did not make this discovery by themselves. Other scientists were also
involved. Two of these were Maurice Wilkins and Rosalind Franklin.
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Cell Division
1. Mitosis
• This cell division produces
2 genetically identical cells;
• Each new cell contains the same
number of chromosomes as the
original cell.
Mitosis is needed to:
• Make new cells for growth
of the body.
• Make new cells to replace
those that have been
damaged.
• Make new cells to replace
those that have worn out.

Mother cell
containing 4
chromosomes

DNA
replicates

2 new daughter
cells containing 4
chromosomes

Fig. 1
Mitosis in an organism with 4 chromosomes in a normal cell.

Remember, humans have 46 chromosomes!

2. Meiosis
This cell division produces 4 genetically different gametes, (sperm or eggs)
that contain half the normal number of chromosomes.
Fig. 2
Meiosis in an
organism
with 4
chromosomes
in a normal
cell.

DNA
replicates

Germ cell in ovary or testes
containing 4 chromosomes

Pairs of
chromosomes are
separated

4 new gametes
containing
2 chromosomes
(half the original
number)

In meiosis
• Four gametes (sex cells) are produced.
• Each gamete contains only one of each pair of chromosomes, so
they only contain half the chromosome number of the original cell.

Cells and Cell Processes
Comparing Mitosis and Meiosis
Mitosis

Meiosis

Two daughter cells produced.

4 gametes produced.

New cells contain original number of

New cells contain half the original

chromosomes.

number of chromosomes.

New cells genetically identical to

New cells genetically different to

mother cell.

mother cell.

Be careful, MITOSIS and MEIOSIS have similar spelling,
so examiners expect you to spell them correctly!
Patterns of Growth in Plant and Animal Cells
Plants and animals have different patterns of growth. The table gives a
summary of these differences:
Animals
Animals can replace damaged tissues
through mitosis.

Plants
Plants keep the ability to grow new
parts by mitosis, given the right
conditions.

All tissues are able to undergo mitosis
sometime during their development.

In plants, only regions called
meristems have the ability to grow up
or down.
In plants, growth in diameter is due to
meristem tissue called cambium.

Growth is compact and finite so that it
can move.

Growth is spreading and branched, to
take advantage of environmental
resources, e.g. light, water and
minerals.
The size of a plant depends on:
• The ability to support
themselves to have access to
sunlight.
• The maximum height to which
water can be transported.

The size of an animal depends on:
• The ability to support itself for
movement.
• Efficiency of getting oxygen to
the tissues.
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Stem Cells
Unspecialised cells which have the ability to develop into other cells.
When tissues and organs start to develop, they form specialised cells,
e.g. muscles, skin, liver.
Once a cell has specialised, it is unable to change into another type of cell,
e.g. you cannot use a muscle cell to try and grow skin cells.
Stem cells retain the ability to differentiate into some different types of cells
and therefore have the potential for producing cells by mitosis to replace
damaged tissue.
Source of stem cells in plants:
• Meristems – these are growing points in the tips of shoots and roots.
Sources of stem cells in animals:
• Adult stem cells – e.g. from bone marrow, umbilical cord, babies’ teeth.
• Embryonic stem cells – from embryo’s left over from in vitro fertility
(IVF) treatment.
What are the uses of stem cell technology?
• Can lead to the treatment or a cure for many diseases.
• Can be used to replace damaged tissues, e.g. trachea
The use of stem cell technology raises many issues, which are summarised
below:
Type of stem cell
Adult stem cell

Embryonic stem cell

Advantages
Disadvantages
• The body will accept • Complicated and the
the cells so there will
technology is still
be no rejection
being developed.
issues.
• No moral or ethical
issues involving the
destruction of
embryos.
• Source of cells
• Some people believe
readily available from
that destroying
in vitro fertility (IVF)
embryos means the
treatment.
destruction of
potential human life.

Substances Enter and Leave Cells Through the Cell Membrane
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Diffusion
Molecules are constantly
moving.
Molecules of liquids and
gases collide against each
other all the time.
We see this process of
mixing and moving in
diffusion.

Cell membrane

O2

CO2

Oxygen and carbon dioxide pass through the
cell membrane by diffusion.

Molecules diffuse from an area of high concentration to an area of low
concentration.
This process does not require energy.

Fig. 1
Diffusion.
All liquid and gas
molecules have
kinetic energy;
they are constantly
moving and mixing.

The rate of diffusion can be affected by the following factors:
1. Concentration
The greater the difference in concentration between two areas
(the concentration gradient), the faster the rate diffusion happens.
2. Temperature
As the temperature increases, the rate of diffusion increases too (molecules
have more kinetic energy).
3. Pressure
If there is high pressure, the molecules will quickly move from the area of high
pressure to low pressure.
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Substances Enter and Leave Cells Through the Cell Membrane
Osmosis

Osmosis is the diffusion of water molecules from an area of high water
concentration to an area of low water concentration through a selectively
permeable membrane.
The cell membrane is a selectively permeable membrane;
it lets some molecules through but not others.

Concentrated
solution

Dilute
solution

Low water
concentration

High water
concentration

Water molecules

Solute molecules
e.g. salts, sugars

Selectively permeable
membrane

Pores in the
membrane

The pores in the membrane allow small water molecules to pass through.
The solutes are too large to pass through the pores in the membrane.

Fig.1
The movement of water is from an area
of high water concentration to an area of
low water concentration through a
selectively permeable membrane.

Fig. 2
No net movement of water.
The concentration of water on both sides
of the membrane is equal. The same
numbers of water molecules move in
both directions.

Substances Enter and Leave Cells Through the Cell Membrane
Osmosis Investigations 1 – Modelling Living Material
Visking tubing is very similar to the cell membrane.
It is also a selectively permeable membrane.
It has tiny holes (pores), which allow small molecules through, but stop
molecules that are too large to fit through them.

You will also come across visking tubing in experiments to do with the digestive system
(See page 29).
Investigation 1

Selectively
permeable
membrane

Capillary tube

The concentration of
water outside the
visking tubing is higher
than the concentration
of water inside the
Solution
visking tubing.
moves up the
capillary tube
Water moves in
through the pores in
the selectively
permeable membrane
by osmosis.
This increases the
Water
pressure inside the
visking tubing causing
the solution to move
Sugar solution
up the capillary tube.

Sugar
solution

Water

Most water moves
in this direction
Visking tube

Sugar molecule
Water molecule

Investigation 2
20% sucrose solution

Visking tubing

Tube 1
Tube 1
Gets bigger (becomes turgid).
The concentration of water outside the
visking tubing is higher than the
concentration of water inside.
Water has moved in through the
selectively permeable membrane by
osmosis.

Distilled water
5% sucrose solution

Tube 2
Tube 2
Gets smaller (becomes flaccid).
The concentration of water inside
the visking tubing is higher than the
concentration of water outside.
Water has moved out through the
selectively permeable membrane by
osmosis.
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Substances Enter and Leave Cells Through the Cell Membrane
Osmosis and Living Cells
What happens to living cells in solutions with different concentrations?
Animal cells

Dilute solution
(High concentration of water)
Water moves in to the cell
through the selectively
permeable cell membrane.
The cell swells and may burst
because there is no cell wall.
Water
in

Concentrated solution
(Low concentration of water)
Water moves out of the cell
through the selectively
permeable cell membrane.
The cell shrivels.

Water
out

Plant cells
Dilute solution
(High concentration of water)
Water moves in to the cell
through the selectively
permeable cell membrane.
The cell becomes turgid.
(The cell wall prevents it from
bursting)

Water
in

Concentrated solution
(Low concentration of water)
Water moves out of the cell
through the selectively
permeable cell membrane.
The cell becomes flaccid.
(It doesn’t shrivel because it
has a cell wall.)

Water
out

Substances Enter and Leave Cells Through the Cell Membrane
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More Osmosis Investigations
Investigation 3









Investigation 4


Potato cylinders of the same
length (30mm) are dried and
then weighed.
They are placed in different
concentrations of blackcurrant
squash (a sugar solution).
They are left for the same length
of time (30 minutes).
They are dried and then weighed
again.
The % change in mass is
calculated (because all cylinders
have a different mass – this
allows a fair comparison).
The results are plotted as a line
graph.










Identical visking tubes are filled
with the same volume (10ml) of a
sugar (or salt) solution.
Each bag contains a different
concentration of the solution.
The ends of the bags are tied.
The outside of the bags are dried
and then weighed.
They are left for the same length
of time (30 minutes).
The outside of the bags are dried
and then weighed again.
The % change in mass is
calculated (because all bags have
a different mass – this allows a
fair comparison).
The results are plotted as a line
graph.

Both investigations produce a similar graph and the conclusions are identical.
Mass has not changed.
Concentration of potato
cells or solution inside bag
is equal to the concentration
of the solution outside.

12.0
10.0
8.0
6.0
% Newid mas

% change in
mass

Mass has
increased because
concentration of
water outside
cylinder or bag is
higher than the
concentration
inside.
Water has
moved in
through the
selectively
permeable
membrane by
osmosis.

4.0
2.0
0.0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

-2.0
-4.0
-6.0

Concentration of cell or
solution in bag = 0.55M

-8.0

ConcentrationCrynodiad
of blackcurrant
solution (M)
(M)

0.8

0.9

1

Mass has
decreased
because
concentration of
water outside
cylinder or bag is
lower than the
concentration
inside.
Water has moved
out through the
selectively
permeable
membrane by
osmosis.
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Active Transport
When the concentration of a material is lower outside the cell it must be
actively transported into the cell (sometimes referred to as active uptake).
During active transport, salts or ions are pumped from an area of low
concentration to an area of higher concentration.
This process requires energy released by the cell.
Example – Uptake of nitrate ions by root hair cells
High
concentration
of nitrate ions
inside plant
cells.

Fig. 1
Diagram of a plant
root with enlarged
view of a root hair
cells.

•
•

Low
concentration of
nitrate ions in
soil water.

Nitrate ions cannot move in by diffusion.
Nitrate ions must be actively transported from the soil water (an area of
low nitrate concentration) to the inside of the plant cells (an area of high
nitrate concentration).

Other examples of active transport include:
•

Glucose actively transported from the small intestine into the blood.

•

Marine algae can use active transport to concentrate iodine in their cells
to concentrations a million times greater than surrounding sea water.

Factors affecting active transport
• Active transport needs energy.
• Energy is released during respiration.
Any factor that affects the rate of respiration will affect the rate of active
transport:
• Glucose concentration – respiration needs glucose.
• Oxygen – aerobic respiration needs oxygen.
• Temperature – affects the enzymes controlling respiration.
• Toxic substances – e.g. cyanide stops respiration.

Photosynthesis
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Photosynthesis
Photosynthesis is the process that ‘produces food’ in green plants and other
photosynthetic organisms (e.g. algae)
Photosynthesis takes place in the green parts of plants – mostly in leaves.

•

Chlorophyll (found in the
chloroplasts) absorbs
light energy.

•

This energy is used to
convert carbon dioxide
and water into glucose.

•

Oxygen is produced as a
by-product.

The word equation for photosynthesis:

Light
Carbon dioxide + Water

Glucose + Oxygen
Chlorophyll

Enzymes control the chemical reactions of photosynthesis.
(See factors affecting enzymes on page 7)
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Photosynthesis
Investigating the Conditions Needed for Photosynthesis
As oxygen is given off during photosynthesis, its rate of production can be
used to measure the rate of photosynthetic activity.
Lamp

This is made possible by using a
plant that grows in water,
e.g. Elodea (also called pondweed)
and measuring:
•
•

The volume of oxygen
produced per minute
OR
The number of oxygen
bubbles produced per minute

This allows us to compare results
under different conditions.

Beaker of
water
Elodea
(pondweed)

Investigation – Effect of Light Intensity on the Rate of Photosynthesis
•

Measure and record the
distance of the lamp from the
plant (e.g. 10cm);

•

Count the number of bubbles
given off every minute;
OR
Measure volume of gas
produced every minute.

•

Repeat experiment to check the repeatability of the results;

•

Redo the experiment at different distances by moving the lamp a further
10cm from the plant each time.

The rate of photosynthesis can also be
measured by using oxygen or carbon
dioxide sensors and data loggers to
measure:
•

Oxygen produced per minute;

•

Carbon dioxide used up per minute;

Photosynthesis

21

Some other factors we can investigate with this experiment:
Independent
variable
Carbon dioxide
levels

Temperature

How to change
independent
variable
Different
concentrations of
potassium
hydrogencarbonate
solutions.
Carry out experiment
in water baths at
different
temperatures.

Species of plant Using different
species, e.g. Elodea
(pondweed),
Cabomba, etc.

Dependent
variable

Volume of
oxygen
produced
every minute
OR
Number of
bubbles of
oxygen
produced
every minute

Controlled variables

•
•
•

Temperature.
Distance of light
Same species of
plant.

•
•

Distance of light.
Same species of
plant.
Mass of potassium
hydrogencarbonate
in water.
Distance of light.
Mass of sodium
hydrogencarbonate
in water.
Temperature.

•
•
•
•

Environmental Factors Affecting the Rate of Photosynthesis
Temperature
This affects the enzymes controlling
photosynthesis.
(See page 28 for explanation of effects of temperature
on enzymes)
Light intensity
This provides energy for
photosynthesis. Increasing light
intensity will increase rate of
photosynthesis (1) up to a point when
another factor will be limiting (2).

Rate cannot increase further.
Temperature or CO 2
concentration is a limiting
factor.

Rate cannot increase further.
Temperature or light intensity
is a limiting factor.

Carbon dioxide concentration
Increasing carbon dioxide
concentration will increase rate of
photosynthesis (1) up to a point when
another factor will be limiting (2).
A limiting factor is the factor that is controlling the rate of photosynthesis at a
given time. Increasing this factor will increase the rate of photosynthesis.
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Photosynthesis
Testing a Leaf for the Presence of Starch
•
•
•
•

Glucose produced during photosynthesis cannot be stored and is either
used up or stored as insoluble starch.
We can test a leaf to see if photosynthesis has happened by testing
for the presence of starch.
The plant must me kept in the dark for 24-48 before the experiment.
This is so that the plant will use up its store of starch.
Any starch found afterwards must have been formed by photosynthesis
during the experiment.

You need to learn how this experiment works and explain the importance of each step.

1. The leaf is placed in a beaker of
boiling water for 1 minute.
(This breaks down the cell
membrane, making it easier for
iodine to enter the cell and to
remove the chlorophyll in step 3).

2. The leaf is removed from the
water and put into a boiling
tube half full of ethanol.

3. The boiling tube containing the
leaf and ethanol is placed in the
hot water for 10 minutes.
(The boiling ethanol will dissolve the
chlorophyll. This removes the green
colour from the leaf.)
4. The leaf is removed from the boiling
tube and washed in the beaker of
water.
(This softens the leaf)
5. The leaf is placed on a white tile and
covered in iodine.
(Any parts containing starch will be
coloured dark blue-black).

Photosynthesis
Identifying the Conditions Needed for Photosynthesis
Testing leaves for the presence of starch can be used to show how
photosynthesis is affected by:
• the presence of chlorophyll in the cells of a leaf;
• light reaching a leaf;
• carbon dioxide in the atmosphere around a leaf.
Experiment 1 – To show that chlorophyll is needed for photosynthesis
We can test a plant to show it needs chlorophyll for photosynthesis by using a
variegated leaf and testing it for the presence of starch.
Before

After

Result:
Green parts containing chlorophyll- stained blue-black - starch is present.
Light parts of plant with no chlorophyll the iodine remains orange – no starch
present.
Conclusion:
Chlorophyll must be present in leaf cells for photosynthesis to occur.
Experiment 2 – To show that light is needed for photosynthesis
We can deprive a part of a leaf of light and then test it for the presence of
starch.
A tin foil stencil is cut out and put on one of the leaves of a plant.
This excludes all light, except at the edges and on the pattern.

Before

After

Result:
Parts exposed to light stained blue-black - starch is present.
Parts excluded from light iodine remains orange – no starch present.
Conclusion:
Leaves must be exposed to light for photosynthesis to occur.
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Photosynthesis
Experiment 3 – To show that carbon dioxide is needed for photosynthesis
We can deprive a plant of carbon dioxide and then test it for the presence of
starch.

Airtight seal using Vaseline

Result:
Leaves of plant from bell jar with sodium bicarbonate (plenty of carbon
dioxide) stained blue-black - starch is present.
Leaves of plant from bell jar with sodium hydroxide (no carbon dioxide)
iodine remains orange – no starch present.
Conclusion:
Plants need carbon dioxide to be able to photosynthesise.
Does the presence or absence of water affect photosynthesis?
It is difficult to set up an experiment to prove that water is needed for
photosynthesis because you cannot easily remove water from the system.
If you remove water from a plant it will die.
To follow how water is used in photosynthesis you need to use water containing
radioactive isotopes of hydrogen or oxygen.
Uses of glucose produced in photosynthesis:
1. Glucose is used to release energy in respiration
Respiration is taking place all the time in plant cells.
2. Glucose can be changed to starch and stored.
3. Glucose can be used to make cellulose which make up the body of plants
(e.g. cell walls)
4. Glucose can be used to make proteins, which also make up the body of
plants.

Respiration
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Aerobic Respiration
Releasing energy from food (glucose) using oxygen
Through aerobic respiration, a cell gets its energy to do work or grow.
Respiration occurs all the time (day and night) in all plant and animal cells.

You need to learn the formula for respiration:
Glucose + Oxygen

Carbon Dioxide + Water + ENERGY

Water and carbon dioxide are the waste products that are removed
from the body.
In animals, muscle cells use the energy to contract, and move their bodies.
Some energy is released as heat, and this keeps the body temperature
constant.
Investigating the energy released as heat during respiration.
Thermometer

Three flasks were set
up (as shown) and their
temperature was
measured at the
beginning and the end
of a week.

Cotton wool bung
(Allows air to pass
through. A rubber
stopper would
prevent air passing
through.)
Peas

Flask A

Flask B

Flask

Contents of flask

A
B
C

Pea seeds washed in disinfectant
Boiled pea seeds
Boiled pea seeds washed in
disinfectant

Flask C

Thermos flask
(Prevents heat
loss)

Flask temperature (oC)
At start
At the end
20
32
20
28
20
20

Flask A – Temperature has increased because heat is released during
respiration from the living cells of the peas.
Flask B – Temperature has increased because microbes such as bacteria
are present. These release heat during respiration in their cells.
Flask C – A control flask. It shows the difference between living and dead
peas. (The disinfectant has killed any bacteria).

Respiration
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Anaerobic Respiration
Releasing energy from food without using oxygen
This is what happens when there is not enough oxygen available.
It releases much less energy from each molecule of glucose than aerobic
respiration because the glucose molecule is not completely broken down.

You also need to learn this equation:
Glucose

Lactic acid

Disadvantage of anaerobic respiration
 Lactic acid is released in the muscles, which can cause pain (cramp).
Advantage of anaerobic respiration
 Muscles can release energy for a short period when not enough oxygen is
available, e.g. 100m sprints.
What is an ‘oxygen debt’?
After using anaerobic respiration to release energy, an ‘oxygen debt’ is
created.
Breathing deeply after finishing exercise, to get oxygen to the muscle, breaks
down lactic acid to water and carbon dioxide.
It is a good measure of fitness to see how quickly you can recover from an
‘oxygen debt’.
A fit person can:
o Breathe in a greater volume of air.
o Produce less lactic acid,
o Break down lactic acid faster.

Anaerobic Respiration in Yeast (Fermentation)
Anaerobic respiration in yeast results in different products compared to animals:

Another equation you also need to learn:
Glucose

Ethanol + Carbon dioxide

Humans, who brew alcoholic drinks by growing yeast in anaerobic conditions,
use the reaction.

The Digestive System
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The Digestive System

To be of use to the body, food must move from the digestive system into the
blood.
• The molecules of food must be small enough and soluble to pass through:
e.g. vitamins, minerals, water
•

Other molecules are too large and insoluble:
e.g. starch, proteins, fats

Before these molecules can be absorbed into the blood, they must be digested
to small, soluble molecules.
Fibre is excreted from the body as faeces as it is not possible to digest and
absorb it into the blood.
Functions of the Digestive System:
• Digest large insoluble molecules to small soluble ones by using
enzymes.
• Absorb small soluble molecules into the blood.
2. Digestion

3. Absorption

(Large insoluble
molecules broken
down into small
soluble molecules)

(Small soluble molecules
taken into blood stream)

4. Egestion

1. Ingestion

(Undigested
food passed out)

Digestive Enzymes
Enzymes speed the process of breaking down large insoluble molecules to
small, soluble molecules. Every enzyme is specific to only one food group.
(See page 7). (See page 7 – lock and key model)
Food
Starch

Digestive Enzyme
Carbohydrase

Product
• Glucose

Proteins

Protease

•

Amino acids

Fats

Lipase

•

Fatty acids

•

Glycerol

Used for
Provide energy
Making proteins
for growth and
repair
Provide energy
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The Digestive System
The Effect of Temperature on Enzyme Action
The effect of temperature on enzymes can be demonstrated using the following
investigation.
Investigating effect of temperature on the activity of lipase
This investigation shows:
• how lipase activity changes with temperature
• how indicators can help us to follow chemical reactions.
1. Place test tubes containing milk, sodium
carbonate and phenolphthalein in
different water baths until the contents
reach the same temperature as the water
bath.

2ml lipase

2. Add 2 ml of lipase and start timing.
3. The time taken for the solution to lose its
pink colour is recorded.

•
•

How is rate of reaction calculated(s-1)?

•

=

1
time taken for solution to lose colour.

5ml milk
7ml sodium
carbonate
5 drops of
phenolphthalein

Why does the phenolphthalein change colour?
• When the fat in milk breaks down, fatty acids and glycerol are produced.
• The fatty acids lower the pH of the mixture, which changes the colour of
the phenolphthalein from pink to colourless.
Interpreting effect of temperature on enzymes
Enzyme and substrate have more
kinetic energy and collide more often.
The rate of reaction increases.
-1

Rate of reaction (s )

Kinetic
energy is
low.
There are
fewer
collisions
between
enzyme and
substrate.

Optimum
temperature

High temperatures
cause active site of
enzyme to change
shape.
Enzyme is denatured.

O

Temperature C

The Digestive System
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Evaluating Visking tubing as a model for a gut
Visking tubing is a smooth selectively permeable membrane with pores in it.
These pores are small holes that are large enough to allow water and other
small molecules through. They are too small to allow large molecules through.

(See page 15 and 17 for its use in osmosis investigations)

Example of a visking tubing model
These experiments very often combine theory from different parts of Biology 2.
• Understanding how a selectively permeable membrane works;
• Understanding how enzymes work;
• Food tests;
• Diffusion and osmosis.
1. A visking tube is filled with a mixture of
starch, glucose, fats and proteins and
left for 30 minutes.
2. The water is then tested for starch, glucose,
fats and proteins.
Results
Content of water
At start
After 30
minutes
Starch
Glucose
+
Fat
Protein
-

(gut contents)

(gut wall)

(blood)

- = absent
+ = present

Conclusion
Starch, fat and protein molecules are too big to pass through the holes
in the Visking membrane.
Glucose molecules are small enough to pass through the holes
in the Visking tubing.
Similarities of model

Limitations of the model

The food molecules are contained in a
tube whose walls are permeable only to
small molecules.
The food in the tube is a mixture of large
and small molecules.

The Visking tubing membrane is smooth,
a gut lining is folded and folded again
with a larger surface area for its length
A real gut is surrounded by blood flowing
in vessels that take away the soluble
products of digestion. This maintains a
concentration gradient between the gut
contents and the surrounding blood.

The tube is surrounded by liquid that
contains a low concentration of food
molecules.

The visking tubing does not move the
food around by muscular contractions.
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Digestion of Fats, Proteins and Carbohydrates

Starch

Glucose

Fat

Glycerol + Fatty acids

Protein

Amino acids

Testing for Products of Digestion
Food
Protein

Method
• Add blue Biuret to some food in
a test tube.
Glucose Benedict’s • Add blue Benedict’s to some
food in a test tube.
• Place the test tube in boiling
water bath for 5 minutes.

Starch

Reagent
Biuret

Positive Result
Lilac colour

Iodine

Turns green,
orange then
brick red.
(Colour change
depends on
concentration
of glucose)
Blue-black colour.

•

Add brown iodine to some
food.

The Digestive System
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Organs of the Digestive System and their Functions

Mouth
Starch digestion begins
by carbohydrase in
saliva.
Bile duct
Carries bile to
small intestine.
Oesophagus
Gall bladder
Stores bile
produced by
the liver.

Liver
Production and
secretion of bile.
Small intestine
• Continued digestion
of carbohydrates by
carbohydrase to
glucose and proteins
by protease to amino
acids. Lipase digest
fats to fatty acids and
glycerol.
• Soluble products of
digestion absorbed
into blood.

Stomach
Secretes
protease,
which digests
protein.
Pancreas
Secretes lipase,
protease and
carbohydrase into
the small intestine.
Large intestine
Absorption of
water
Anus
Egestion of waste

The Digestive System
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How is food moved along the digestive system?
Food is moved along the digestive system by the contraction of muscles in the
gut wall. This movement is called peristalsis.
The gut walls contain two layers of muscles running in different directions:

Ball of food
(bolus)
1. Muscles in
the wall of the
gut contract.

2. Food is
pushed
along the
digestive
system.

Fig. 1
Peristalsis in
the
oesophagus.

What does bile do?
Bile is produced in the liver and stored in the gall bladder.
Bile is not an enzyme.
Bile emulsifies fats, which means breaking down large droplets of fat to smaller
droplets (a physical change not a chemical change).
This increases the surface area of the fats for the enzyme lipase to work on.

Bile

Large oil droplet
(Oil is a type of fat)


Bile will speed up the rate of
reaction of any investigation using
lipase.

Small droplets of oil have a
larger surface area for enzymes
to work on and digest.

Respiratory System
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The Respiratory System

The function of the respiratory system is to:
• get oxygen into the blood
• remove carbon dioxide from the blood.

Nasal Cavity

Trachea
Rib
Intercostal muscles

Bronchus
Bronchiole
Lung
Alveolus

Diaphragm

Heart
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Respiratory System
Breathing
Breathing in
(Inspiration)

1. Intercostal
muscles contract.
Rib cage moves
up and out.

5. Lungs inflate
and draw air into
the lungs

4. Pressure inside
thorax decreases

3. Volume of
thorax
increases
2. Diaphragm
contracts,
moves down
and flattens.

Breathing out
(Expiration)

1. Intercostal muscles
relax.
Rib cage moves down
and in.

5. Air pushed
out of the
lungs

4. Pressure inside
thorax increases

3. Volume of
thorax
decreases

2. Diaphragm
relaxes and
moves up

Respiratory System
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Model of the Respiratory System
Glass tube through cork

Balloon

Bell jar

Rubber sheet
Part of model

Part of real
body

How model is
the same as the
body

How the model is
different from the
body

Bell jar

Ribcage

Approximately the
same shape.

Has no muscles
attached to ‘ribs’ and
so is rigid and cannot
move up and down/ in
and out.

Balloon

Lung

Inflates and
deflates.

•

•

Rubber sheet

Diaphragm

Tube into balloon Trachea

Single bag, not a
series of tubes with
terminal alveoli;
balloon does not fill
the space, or stick
to the inside of the
ribcage.

Domed up
position matches
position when air
is exhaled.

•

The windpipe is a
relatively wide
tube conducting
air into the lungs.

Is not held open by
horseshoe shaped
stiffening rings.

•

pulls down further
than flat;
has to be pushed in
and out by us;
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Respiratory System
Gaseous Exchange in the Alveoli
The alveoli are the respiratory surface of the lungs.
The alveoli are full of air and are covered on the outside by blood capillaries.
Oxygen diffuses across the walls of the alveoli from the air into the blood.
Carbon dioxide diffuses across the walls of the alveoli from the blood into the
air in the alveoli.
Air in and out
Bronchiole

Wall of
alveolus

Alveolus
cut open

Blood without
oxygen
Fig.1 Outside view of alveolus.

Blood
containing
oxygen

Alveolus

How are alveoli adapted for gaseous exchange?
2. Large surface area
Increases gaseous
exchange.
(Provided by a large
number of alveoli.)

1. Good blood supply
So that more gases can
be exchanged.
Red blood cells
(carry oxygen)

3. Thin walls
Gases can pass
through by diffusion
much easier.

CO2
4. Moist lining
To dissolve
oxygen so that it
can diffuse
through the
alveolus wall.

O2
Fig.2
View of alveolus cut
open.

Respiratory System
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Differences between inspired air and expired air
Inspired air is breathed in and expired air is breathed out.
The body absorbs oxygen from inspired air and adds carbon dioxide
and water vapour to expired air.
•
•
•

Expired air has less oxygen than inspired air.
Expired air has more carbon dioxide than inspired air.
Expired air has more water vapour than inspired air.

Oxygen
Carbon dioxide
Water vapour
Nitrogen

Inspired
air
21%
0.04%
Varies
79%

Expired
air
16%
4%
Saturated
79%

Limewater test for
carbon dioxide

The limewater
turns cloudy

Keeping the Lungs Clean
The air you
breathe
contains dust,
bacteria and
viruses.
The alveoli are
very delicate,
so the air has
to be ‘cleaned’
before it
reaches them.

Electron micrograph
showing tracheal
cells with cilia.

Tracheal
cells with
cilia

Cilia move the mucus.

Mucus
producing
cells

The mucus traps any dust and bacteria in the air.
• The cilia move the mucus out of the lungs into
the back of your throat in a wave like motion (like a
Mexican wave).
• You swallow the mucus and acid in the stomach
destroys any bacteria.
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Respiratory System
Effects of tobacco smoke on the body
Effects of smoking on cilia and mucus
Smoke from tobacco paralyses cilia in the trachea and bronchi for about
an hour after a cigarette has been smoked.
Dry dust and chemicals in the smoke irritate the lungs, and clog up the mucus.
Cilia normally sweep this mucus away, but smoke has paralysed them. Mucus
builds up and if this becomes infected it can cause bronchitis.
Coughing causes damage to the alveolar walls, this reduces their surface area
for gas exchange and results in the sufferer being short of oxygen.
Tobacco smoke contains many chemicals
Tar is a dark brown, sticky substance, which collects in the lungs as the
smoke cools. It contains carcinogens – chemical substances known to
cause cancer.
Carbon monoxide is a gas that combines with haemoglobin, and reduces the
oxygen-carrying capacity of the blood by as much as 15% in heavy smokers.
Nicotine is the addictive drug that makes smoking such a hard habit to give up.
Nicotine makes the heart beat faster and the blood pressure rise.

Smoking related diseases
Lung cancer
90% of lung cancers are thought
to be caused by smoking.
One in ten moderate smokers,
and one in five heavy smokers
die from the disease.
Emphysema
The chemicals in tobacco
smoke damage the walls of the
alveoli, and they eventually
break down. This reduces their
surface area for gas exchange
and results in the sufferer being
short of oxygen.

Emphysema
Walls of alveoli have
broken down.
Cancerous
tumour

Respiratory System
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What’s in cigarette smoke?
The following apparatus can be used to analyse the smoke from cigarettes:
Thermometer

Suction pump
Cigarette

White
cotton
wool

pH indicator

The air is drawn through the apparatus before the cigarette is lit.
This is the control experiment.
This is to show that it is the smoke from burning tobacco that causes
any changes and not drawing air through unlit tobacco.
Result
 The white cotton wool will turn brown as it filters tar from the tobacco
smoke.
 The pH indicator will turn red; this shows tobacco smoke is acidic.

Smoking – Ethical Issues
How have attitudes to smoking changed?
 Less people smoke now;
 More smokers are trying to give up;
 There are more help lines and advertising to encourage people not to
or to stop smoking;
 Smoking is socially unacceptable;
 There are no cigarette advertisements;
 Sponsorship of sports by tobacco companies has been banned;
 Cigarette packets carry health warnings;
 Cigarettes for sale are no longer displayed in large shops;
 Smoking has been banned in public places.
Why have attitudes to smoking changed?
 People know that nicotine is an addictive drug;
 People know that smoking can cause lung cancer and emphysema;
 The dangers of smoking are now recognised, e.g. passive smoking.
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Biodiversity and Environment
Studying Ecosystems
How can you find out how many of each species live in an ecosystem?
Sometimes, you can count them, e.g. how many oak trees there are in a
small wood. Often it is not that easy.
If you are studying a large area you will have to take a sample.
Using quadrats to study plant cover
A quadrat is a square. It can be any
size, but one with sides of about 0.5m
is convenient to use in a field.
The quadrat can be used to count:
•
•

The number of each species of
plant inside it, e.g. number of
daisies.
The percentages cover of a
plant, e.g. the percentage area
covered by grass.

How can we find out how many organisms there are in an area?
• Select a random sampling method (to avoid any bias).
• A 1m2 quadrat is placed randomly and the number of living organism
(or percentage cover) in the quadrat is counted.
• This is repeated at least twice or until the numbers in the quadrat are
consistent.
• An average is calculated of the numbers counted from each quadrat
• The number is multiplied to calculate the total number in the whole lawn.
Example
Scientists sampled a beach with an area of 850m2.
They found that the average number of cockles found in a 1m2 quadrat was 3.
What was the total number of cockles on the beach?
Answer:
Total number of cockles on beach = 3 cockles x 850m2 = 2550 cockles/m2
How can we see if the numbers of organisms have changed?
• Use the quadrat method to calculate the number of organisms in an area
at the start of the study.
• Use the quadrat method to study the same are after a set period of time
(e.g. 1 week, month, every year).
• Note the change to identify a pattern.

Biodiversity and Environment
How can we find out about the distribution of organisms?
Sometimes investigators want to
know:
• how many animals and plants
are found in an environment,
AND
• how the animals and plants
are distributed.
These questions can be answered by
using a transect.
A transect is a series of quadrat
samples taken in a line.
• A tape measure or rope is laid out
across the are to be sampled; this
is the transect line,
• Quadrats are laid down at regular
intervals along the transect line,
• The animals and plants in the
quadrats are recorded.
Transects can show:
• frequency of a species in a
habitat
• distribution of species in a
habitat

How can we improve the accuracy of sampling?
For the population estimate to be accurate, certain conditions must apply:
• The sample area must be typical of the whole area.
• The bigger the sample area, the better.
(Very small areas are more likely to be unusual in some way).
• The method of sampling must not affect the results.
(With some animals, the presence of humans might scare them away,
but obviously not snails!).
Samples cannot be absolutely accurate, and scientists often use
statistical analysis that takes account of sample size when drawing
conclusions.
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Biodiversity and Environment
How can we measure an animal population that moves around?
It is more difficult to measure animal populations in an area than plants,
because animals move around.
There is a danger of counting the same animal more than once, or of missing
some which have just moved out of the sample area, but will return.
We can solve this problem by using the capture-recapture technique.
This technique works by:
• capturing a number of individuals
from a species,
• marking them,
• releasing them back into the wild,
• some time later another sample of
the species is captured.
• Using a mathematical equation to
estimate the population.
Figure 1 - Marked snails

The equation is:
•
•
•
•

N=

MC
R

N = estimate of total population size.
M = number of animals captured and marked on first visit.
C = number of animals captured on second visit.
R = number of animals captured on second visit that were marked.

Example
50 water beetles were caught and marked (M),
before being returned to their pond. The next day,
35 water beetles were caught (C), 10 of which
had been marked (M). About how many water
beetles were in the pond altogether?

M = 50, C = 35, R = 10
N=

50 x 35
10

= 175

How can we improve accuracy of the capture-recapture technique?
For the population estimate to be accurate, certain conditions must apply:
• Enough time has passed between the two samples for the marked
individuals to mix with the rest of the population.
• There is no large-scale movement of animals in or out of the area in the
time between the two samples.
• The marking technique does not affect the survival chances of the animal,
e.g. doesn’t make it easier to be seen by predators.
• The marking technique doesn’t affect the chances of being recaptured,
e.g. making it easier to be seen by the collector.

Biodiversity and Environment
Biodiversity and Protecting Endangered Species
Biodiversity is the number of different species in a particular area.
Biodiversity leads to stable ecosystems that
can resist possible harmful situations.
This is important because ecosystems help
to:
 regulate the atmosphere,
 regulate water supply,
 regulate nutrient cycles,
e.g. the nitrogen cycle,
 provide fertile soil.

Biodiversity is important for:
 food,
 potential foods,
 industrial materials,
 new medicines,
 human well being.

These days more and more species are becoming extinct because man is
destroying their habitats.
This leads to a decrease in biodiversity.
Habitats are being destroyed because of increases in the use of land for:
 Building
 Quarrying
 Dumping rubbish
 Agriculture
The methods of protecting biodiversity and rare species are listed below:







CITES (Convention on International Trade in Endangered
Species) – Agreement in the international market to prevent
trade in endangered species.
SSSI – Sites of Special Scientific Interest
Captive breeding programs (e.g. Zoos)
National Parks
Seed banks
Local biodiversity conservation schemes

Computer programs can be used as simulations of environmental interactions
and to predict trends.
For example:
 modeling climate change,
 investigating the effect of pollutants on populations,
 predicting trends in populations of endangered species.
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Biodiversity and Environment
Biological Control of Pest
Chemicals used to control pests (pesticides) can poison the environment.
Another way to control them is through using biological control.
Biological control of pests is when another organism (such as a predator
or parasite) is used to kill pests.
Example – Control of whitefly in greenhouses
The white fly is a pest on tomato plants in green houses.
A type of wasp lays its eggs inside the white fly larvae.
Using the wasp can reduce the white fly population, as when its eggs
hatch they eat the larvae of the white fly.
It only does this to white fly, and has no effect on other insects.
Using an insecticide to kill the flies would kill all insects, even the useful
ones like ladybirds and honeybees.
This method is very successful because a greenhouse is a closed
environment that can be easily controlled.

Biological control can
be purchased mail
order!

The whitefly pest

The wasp laying it’s
eggs in a whitefly egg.

What are the advantages and disadvantages of biological control?
Advantages
It is specific to a particular pest.
Once the predator is established, there
is no need to re-introduce it at a later
date.
The pest does not develop resistance
to the predator.

Disadvantages
There is a delay between introducing
the predator and a reduction in the pest.
It does not completely eradicate the
pest, only brings its number down to
acceptable levels.

Before considering using a species as a biological control agent thorough
research needs to be carried out to make sure that this species does not turn out
to be a pest itself.

Biodiversity and Environment
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Introducing alien species and their effect on native wildlife.
An alien species is an animal or a plant that has been introduced into a
country that it does not originate from.
Some animals and plants have been introduced, deliberately and accidentally,
into areas where they do not naturally occur.
Some have become invasive and cause problems.
• Invasive species may grow faster than native species and upset the
natural ecosystem.
• Native species may not be able to compete.
Some problems that alien species can cause are:
• The alien species may have no predators in the area, and its population
may grow out of control.
• The alien species may compete with an existing species, causing it to die
out in the area. (E.g. animals compete for food; plants compete for light).
• The alien species may prey on existing species, reducing their number.
• The alien species may carry a disease that could affect the native
species.
Japanese Knotweed – An Alien Species
Japanese Knotweed (Fallopia japonicum) was introduced into Britain as an
ornamental plant and is now a pest species in many parts of Britain.
It is a large vigorous weed that has no natural enemies in Britain.
Research is taking place to investigate how an insect (biological control ) may
be used to control the knotweed.

