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PRINCIPLES  OF  INHERITANCE  
AND  VARIATION

 

IMPORTANT  TERMS

 Genetics:- Branch of life science dealing with study of heredity and
variation.

 Heredity:- Transmission of characters from parents to their
offsprings.

 Variation:- Difference among offsprings and with their parents.

 Hereditary variation:- Genetic and inheritable.

 Environmental variation:-Acquired and non-heritable.

 Inheritance:- Reception of genetic qualities by transmission from
parents to offsprings.

 

 



 Gene:- Unit of inheritance.

 Trait:- Features of an individual.

 Hybrid:- Progeny obtained by crossing two parents that differ in
characters.

 Gene Locus:- Portion of chromosome representing a single gene.

 Homozygous condition:- When both the genes responsible for a particular
trait are identical. For e.g., T---T, t---t condition in case of height.

 Heterozygous condition:- When both the genes of a character are
unidentical. For e.g., T---t condition.

 



 Phenotypic Ratio:- External manifestation of gene products brought to
expression. It can be known through direct observation. It may change with
time and environment.

 Genotypic Ratio:- External and internal manifestation of gene products in
an organism. It remains the same throughout the life.

 F1 Generation:- Offsprings produced by crossing two genetically
different parents. First Filial Generation.

 F2 Generation:- Generation obtained by interbreeding or selfing F1
individuals. Second Filial Generation.

 F3 Generation:- Offspring arises by selfing F2 individuals. Third Filial
Generation.

GREGOR  JOHANN  MENDEL

 1822 – 1884.

 Austrian monk.

 Hybridization Experiment
with pea plants.

 Published his results
“Translation of the characters”
in the natural history of society
of brunn.

 Regarded as the “Father of
Genetics”.



SEVEN  PAIRS  OF  CONTRASTING  
CHARACTERS  SELECTED  BY  MENDEL  FOR  

HIS  EXPERIMENT

 



WHY  MENDEL  SELECTED  
PEA  PLANT?

 Pure varieties are available.

 Pea plants are easy to cultivate.

 Life cycle of plants are only few months.

 Results can be got early.

 Contrasting traits are observed.

 Flowers are bisexual and normally self-pollinated.

 Flowers can be cross pollinated only manually.

 Hybrids are fertile.

 



MENDEL’S  PRINCIPLES  OF  
INHERITANCE 

 Principle of Paired Factors.

 Principle of Dominance.

 Principle of Segregation.

 Principle of Independent Assortment.

 

 

PRINCIPLE  OF  PAIRED  
FACTORS

 A character is represented in an organism by
atleast two factors.

 The two factors lie on the same homologous
chromosomes at the same locus.

 They may represent the same (homozygous, e.g.,
TT in case of pure tall pea plants) or alternate
expression (heterozygous, e.g., Tt in case of
hybrid tall pea plants) of the same character.

 



PRINCIPLE  OF  
DOMINANCE

 Every gene has two alleles
that can code for a trait.

 One allele is dominant,
meaning it will always show.

 Other allele is recessive,
meaning it will be masked by
the presence of the dominant
allele.

 Hybrids will always show the
dominant phenotype.

 

PRINCIPLE  OF  SEGREGATION

 During gamete (Egg or
Sperm) formation, the two
alleles of a gene get separated.

 Also called Law of Splitting
of Hybrids or Law of Purity of
Gametes.

 Alleles for a trait then
recombine at fertilization
producing genotype for the
traits of the offsprings.

 E.g., Monohybrid cross.

 



PRINCIPLE  OF  INDEPENDENT  
ASSORTMENT

 Each character is independently
inherited in the next generation
irrespective of the source of
character in parent generation.

 Each gene set is present, not
as single thread of DNA but as
independent pieces called
Chromosome.

 E.g., Dihybrid cross.

 Genotypicratio:-1:2:1:2:4:2:1:2:1



REASONS  FOR  MENDEL’S  
SUCCESS

 Mendel selected only pure breeding varieties of pea.

 He studied only those traits, which do not show any gene to gene
interaction.

 He took one or two characters at a time.

 Pea is the ideal plant for cross breeding manually.

 He kept a complete accurate record of his breeding experiments.

 He used statistical methods and law of probability for analysing his results.

 He was lucky in selecting those traits, genes of which were located on
different chromosomes.

 



MENDEL’S  FAILURES

 Principle of Incomplete Dominance.

 Principle of Co-Dominance.



INCOM PLETE  DOMINANCE

 Neither allele is dominant.

 When an organism is
heterozygous for a trait, it
will show a third phenotype.

 In the example, the letter
‘A’ represents the gene.

 ‘R’ and ‘Y’ represent the
different alleles.

CO - DOMINANCE

 Co- means together.

 Co-dominant means equal in
dominance.

 Alleles show approximately equal
effect in individuals; alleles are
equally detectable in individuals.

 Phenotypes for both alleles are
exhibited in the heterozygous.

 The hybrid shows neither of the
parents’ trait, instead, a third,
different phenotype.

 E.g., Human blood groups.

 

 



 

Mendel's Laws of Inheritance

• Inheritance can be defined as the process of how a 
child receives genetic information from the parent. The 
whole process of heredity is dependent upon 
inheritance and it is the reason that the offsprings are 
similar to the parents. This simply means that due to 
inheritance, the members of the same family possess 
similar characteristics.

• It was only during the mid 19th century that people 
started to understand inheritance in a proper way. This 
understanding of inheritance was made possible by a 
scientist named Gregor Mendel who formulated 
certain laws to understand inheritance known as 
Mendel’s laws of inheritance.

 



Between 1856-1863, Mendel conducted the 
hybridization experiments on the garden peas. During 
that period, he chose some distinct characteristics of 
the peas and conducted several cross-pollination/ 
artificial pollination on the pea lines that showed stable 
trait inheritance and underwent continuous self-
pollination. Such pea lines are called true-breeding pea 
lines.

 

Why was Pea Plant Selected for 
Mendel’s Experiments?

• He selected a pea plant for his experiments:
• The pea plant can be easily grown and 

maintained.
• Ther are naturally self-pollinating but can also 

be cross-pollinated.
• It is an annual plant, therefore, many 

generations can be studied within a short 
period of time.

• It has several contrasting characters.

 



Mendel conducted two main experiments to determine 
the laws of inheritance. These experiments were:

1. Monohybrid Cross Experiment
2. Dihybrid Cross Experiment

While experimenting, Mendel found that certain factors 
were always being transferred down to the offsprings in a 
stable way. Those factors are now called genes i.e. genes 
can be called as the units of inheritance.

Mendel’s Experiments

• Mendel experimented on a pea plant and 
considered 7 main contrasting traits in the 
plants. Then, he conducted both the 
experiments to determine the 
aforementioned inheritance laws. A brief 
explanation of the two experiments is given 
below.



Monohybrid Cross
In this experiment, Mendel took two pea plants 
of opposite traits (one short and one tall) and 
crossed them. He found the first generation 
offsprings were tall and called it F1 progeny. 
Then he crossed F1 progeny and obtained both 
tall and short plants in the ratio 3:1. 
Mendel even conducted this experiment with 
other contrasting traits like green peas vs yellow 
peas, round vs wrinkled, etc. In all the cases, he 
found that results were similar. From this, he 
formulated the laws of Segregation And 
Dominance.

After conducting for other traits, the results were found to be similar. From this 
experiment, Mendel formulated his second law of inheritance i.e law of 
Independent Assortment.  



Mendel’s laws

The two experiments lead to the formulation of 
Mendel’s laws known as laws of inheritance 

which are:
• Law of Dominance
• Law of Segregation
• Law of Independent Assortment

 

Law of Dominance

This is also called as Mendel’s first law of inheritance. According to the 
law of dominance, hybrid offsprings will only inherit the dominant 
trait in the phenotype. The alleles that are suppressed are called as 
the recessive traits while the alleles that determine the trait are 
known as the dormant traits.

Law of Segregation

The law of segregation states that during the production of gametes, 
two copies of each hereditary factor segregate so that offspring 
acquire one factor from each parent. In other words, allele 
(alternative form of the gene) pairs segregate during the formation of 
gamete and re-unite randomly during fertilization. This is also known 
as Mendel’s third law of inheritance.

 



Law of Independent Assortment

Also known as Mendel’s second law of inheritance, the law of 
independent assortment states that a pair of trait segregates 
independently from another pair during gamete formation. As 
the individual heredity factors assort independently, different 
traits get equal opportunity to occur together.

 

  

 

 

 

 

 

 

 

 

 

 

 

 



DEVIATIONS FROM MENDELISM 
 Co-dominance ,incomplete dominance and multiple 
alleles  

 

 



 

 



 

 

 



INCOMPLETE DOMINANCE 

 



 



 

 

 



 



 



 





 

 

MULTIPLE ALLELES 

 

 

 



 

 

 



 

 
 


