


 Definition = differences between organisms 
of the same species 

 Importance 

 Enables us to differenciate between individuals 

 Improves the ability to survive 

 



1. Height 
2. Fingerprints 
3. Ability to roll 

tongue 
4. Shape of earlobes 
5. Weight 
6. Presence of dimples 
7. Skin colour 
8. Hair type 

9. Hair colour 
10. Blood group 
11. Albinism 
12. Colour blindness 



 No distinct differences 
 Examples : height, weight, skin colour 
 Can be measured – quantitative 
 Controlled by several genes and influence by 

the environment 



 Has distinct differences 
 Qualitative – either present or absent. 
 No intermediate characteristics 







 Attached  Unattached 





Causes of Variation 

Genetic factors 

Independent assortment 

Crossover 

Random fertilization 

Mutation 

Environmental factors 

Humans 

Plants 

Animals 



Crossing over Occurs between chromatids from a pair of 
homologous chromosomes during prophase of 
meiosis I 

Independent assortment During metaphase of meiosis I 

Random fertilization Between any male gamete and female gamete 

Mutations 1. Gene 
2. Chromosomes 



 A permanent change in the nucleotide 
sequence of DNA or in the amount of DNA 

 Cause : 
 Internal factors during replication and 

segregration 

 External factors such as radiation (X-rays, 
ultraviolet rays, and gamma rays) and chemicals 
(pesticides, benzo-α-pyrena, nitrous acid, 
formaldehyde, asbestos, benzene, drugs, caffein, 
certain preservatives) 



 Change in the structure of a chromosome or 
change in the number of chromosomes 
 







 Down syndrome 

 Failure of the 21st pair of homologous 
chromosomes to separate 

 Turner syndrome 

 Absence of X chromosome in women 

 Klinefelter’s syndrome 

 Addition of one X chromosomes in male 



 Albinisms 

 Cannot produce melanin 

 Polydactylism 

 Extra fingers of toe 



 Can cause variation among individuals that have 
identical genotype 

 Examples in humans: 
 Type of food 

 Sunlight 

 Exercise 

 Climate 

 Skill 

 Experience 

 Education 



Genotype Environment Phenotype 





 Petroica multicolor 




