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Evidence from around the world, 
experimentation, geology, fossils, discussion 
with other scientists (Alfred Wallace) lead to:

Theory of 
evolution 
(Biology 

only)
Charles

Darwin ‘On 
the Origin of 
the Species’ 

(1859)

Published the 
theory of 

evolution by 
natural 

selection

Slowly accepted; challenged 
creation theory (God), 
insufficient evidence at time, 
mechanism of inheritance not 
yet known.

Charles 
Darwin

Theory of 
evolution by 

natural 
selection.

Individual organisms within a particular species show 
a wide range of variation for a characteristic.

Individual most suited to the environment are more 
likely to breed successfully.

Characteristics enable individuals to survive are then 
passed on to the next generation.

Developed since its proposal 
from information gathered by 

other scientists.
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Independently 
proposed the 

theory of 
evolution by 

natural 
selection

Published joint 
writings with 
Darwin in 1858.

Worked worldwide 
gathering 
evidence.

Best know for 
work on warning 
colouration in 
animals and his 
theory of 
speciation.

Did much pioneering work on 
speciation but more evidence 

over time has lead to our 
current understanding.

Evidence for evolution
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Evolution is widely accepted. Evidence is now available as it has been 
shown that characteristics are passed on to offspring in genes.
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Mutations 
produce 

antibiotic 
resistant
strains 

which can 
spread

Resistant strains are 
not killed.

Strain survives and 
reproduces.

People have no 
immunity to strain 
and treatment is 
ineffective.

Classification of living organisms
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Kingdom Animalia

Phylum Chordata

Class Mammalia

Order Primates

Family Hominidae

Genus Homo

Species sapiens

The full 
human 

classification

Carl Woese

3 domains instead 
of kingdoms based 
on genetic analysis.

Archaea (primitive
bacteria), true 

bacteria, eukaryota.

Both Darwin and Wallace’s work contributed to the modern 
science of genetics and ‘molecular biology’.

Evidence for human evolution

Fossils Stone tools

Ardipithecus 
ramidus ‘Ardi’ 

from 4.4 
million years 

ago

Earliest simple 
stone tools 

from 3.3 
million years 

ago.Australopithe
cus afarensis 
‘Lucy’ from 
3.2 million 
years ago

The age of 
different 

layers of rock 
can be dated. 

Stone tools 
found in those 
layers are the 

same age.

Leakey’s 
discovery of 
Homo habilis

from1.6 
million years 

ago
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The five 
kingdoms are 

animals, 
plants, fungi, 

protista, 
prokaryotes

Evidence for evolution from 
anatomy (Biology only)

The pentadactyl limb

Darwin suggested that the five 
finger (pentadactyl) limb found 

across many vertebrates 
suggest a common ancestor.

Selective breeding

Choosing parents with the desired 
characteristics from a mixed 

population

Chosen parents are bred together.

From the offspring those with 
desired characteristics are bred 

together.

Repeat over several generations 
until all the offspring show the 

desired characteristics.

Choosing characteristics

Desired characteristics are chosen for 
usefulness or appearance

Disease resistance 
in food crops.

Animals which
produce more 
meat or milk.

Domestic dogs 
with a gentle 

nature.

Large or unusual 
flowers.

Selective 
breeding
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Genetic 
engineering
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Crops that 
have 

genes from
other 

organisms

To become 
more 
resistant to 
insect 
attack or 
herbicides.

To increase 
the yield of 
the crop.

Modification of the genome of 
an organism to introduce 
desirable characteristics

Genetic engineering process (HT only)

1. Restriction enzymes are used to isolate and 
cut out the required gene.

2. If sticky ends of DNA on the isolated gene 
and the plasmid DNA match then they can be 

joined together.

3. DNA is joined in the plasmid DNA using the 
enzyme ligase – bacterial plasmid or virus.

4. Genes are transferred to
plants/animals/microbes in a vector (bacteria 
or virus) at an early stage of development so 

they develop the required characteristics.

Tissues 
cultures

Cloning techniques in plants/animals

Tissue
culture

Small groups of cells to 
grow new plants in nutrient 

solution or solid agar. 

Advantage: Important for 
preservation of rare plants 

and commercially in 
nurseries.

Small groups of human cells 
used to grow new tissues. 

Advantage: matched tissues 
can be grown that are not 

rejected by the body’s 
immune system.

Advantages and disadvantages of 
genetic engineering

Advantages

Modification of crop 
plants e.g. insect 
resistance from 

Bacillus 
thuringiensis.

Modification of 
bacteria to produce 
human hormones 
e.g. human insulin 
made by bacteria.

Disadvantages

Resistant crops 
could pass on genes 

to wild plants 
affecting food 

chains.

Insulin produced 
using GM bacteria is 

not identical to 
human insulin and 
not everyone can 

use it.

Agricultural 
solutions
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Fertilisers

Advantages: Increases the growth and yield of crop 
plants.

Disadvantages: Excess fertiliser can run off into lakes 
and rivers and cause pollution leading to the death of 
other plants and animals.

Biological control

Advantages: Insects can be used to control weed 
populations. No herbicides are necessary.

Disadvantages: Introduced insects can complete for 
non weed plants and disrupt other species food 
chains.

Risks and 
benefits

Risks and benefits (practical and ethical)

Genetic 
engineering

Risks: Seeds from GM plants 
can be very expensive. Some 
people think eating GM plants 
is bad for health although 
there is no evidence to support 
this view.

Benefits: decreased use of 
herbicide with increase in yield 
from food crops. Medicines 
tailored for individuals.

Selective 
breeding

Risks: alleles that may be 
useful in future may be bred 
out. Populations with low 
variation can be vulnerable to 
genetic diseases.

Benefits: Increased growth and 
yield of plants and animals for 
food.


