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What is Genetics? 

Genetics is the study of genes, genetic variation, and heredity 

in organisms
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Father of Genetics 

Born: Czech Republic

Study:  Vienna

Research: Bruno Monastery

(1856-1863)

Concept of Dominance

Law of Segregation

Law of Independent Assortment
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How Mendelism (1865) was different from others ?

1. Particulate Inheritance

2. Discontinuous variations
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Rediscovery of Mendelian Work
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Reasons for Mendel’s Success?

• Large sampling size.

• Used pure lines of Pea

• Focussed on one or few characters

• Experimental Approach and used 

Mathematics.

• Confirm his inferences from several 

generations of plants.
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Character

A heritable feature that can vary between individuals.

Attribute or feature under investigation

Example: height or eye color.

Character may have two or more traits- observable characteristics
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Gene (Mendel’s factor):

A "gene" is a unit of heredity that is transferred from parent to offspring and is 

responsible for the expression of a particular trait or characteristic.
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Allele "Alleles" are different forms of the same gene that can result in 

variations in a trait.
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Dominant and Recessive Allele

A dominant allele produces a dominant phenotype in individuals who 

have one copy of the allele, which can come from just one parent. 

For a recessive allele to produce a recessive phenotype, the individual 

must have two copies, one from each parent.
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Genotype

The genotype is the genetic constitution of an organism or cell—its 

molecular makeup.

Combination of alleles that an individual inherits from their parents
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Phenotype ( Trait)

It refers to the observable characteristics or traits of an individual, 

which result from the interaction between their genotype and the 

environment. 
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Penetrance

The extent to which a particular gene is expressed in the phenotypes of 

individuals carrying it.
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Pollination: Self and Cross



1

Reciprocal cross
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Back Cross
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Probability

Predicts how likely something is to happen.
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The product rule: More than one event in desired order
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The Sum rule: More than one outcome are accepted in same event(s). 
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Theoretical probability Empirical probability

Theoretical probability is based on the assumption that outcomes 

have an equal chance of occurring while empirical probability is 

based on the observations of an experiment. 
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Probability of multiple events = Number of ways  X probability of each event
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Number of ways in which desired event can be done ? 
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To find the number of ways where ‘r’ objects can be chosen from 

‘n’ objects and the order is not important. 
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Apply your mind

How many ways it can be done that out of 4 children 3 are boy 

and one is girl?

(1) 4

(2) 2

(3) 8

(4) 10



1

Apply your mind

What is probability that a sibship of 4 children all are girls?

(1) 1/4

(2) 1/32

(3) 1/8

(4) 1/16
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Apply your mind

How many ways it can be done that out of 4 children 2 are boy and 

two are girl?

(1) 6

(2) 12

(3) 8

(4) 10
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Apply your mind

What is probability that a 3 plants picked at random from F2 of 

monohybrid cross of pea plant - all are tall?

(1) 1/16

(2) 9/64

(3) 27/64

(4) 63/64
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Monohybrid Cross

1. Cross between Parents shows 

variation is single character

2. Emasculation (female plant) and 

pollination (male plant)

3. All F1 were similar to one of parent

4. F1 were allowed to selfing

5. F2 Phenotypic ration: 3:1

6. F2 Genotypic ration: 1:2:1
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Conclusion monohybrid Cross

1. Each character is controlled by at 

least 2 factors

2. F1 progeny must inherit one factor 

from each parent

3. Two factors must separate during 

gamete formation by equal 

probability
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Concept of Dominance
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Law of Segregation
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What is probability that a 4 plants picked at random from F2 of monohybrid cross 

of pea plant – 3 are tall and 1 is dwarf?

(1) 1/16

(2) 9/64

(3) 27/64

(4) 27/256
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Physical Basis of inheritance

Walter Sutton and Theodar Boveri: The genes are found in the 

chromosomes 
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