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Mendels Laws 

Mendel laid the foundation of the science of genetics through the discovery of basic principles of 
heredity. He conducted his experiments with garden pea (pisumsativum) in a small monastery 
garden for over seven years (1856-1864) and discovered two important laws of heredity, viz., 1. 
law of segregation, and 2. law of independent assortment. These are briefly presented below. 

 Law of Segregation: 

This law states that alleles segregate or separate from each other during gamete formation and 

pass on to different gametes in equal number. In other words, when alleles for two contrasting 

characters come together in a hybrid, they do not blend, contaminate or affect each other while 

together. 

Thus main features of this law are as follows: 

i. When a dominant and a recessive allele of a gene come together in a hybrid after 

crossing between two plants having contrasting characters, they do not mix or blend 

together. 

ii.  They remain together in pure form without affecting each other. For this reason, law 

of segregation is also known as law of purity of gametes. 

iii.  They separate into different gametes in equal number. Each gamete has only one 

type of allele (say either A or a). 

iv. Separation of two alleles of a gene during gamete formation takes place usually due 

to the separation of homologous chromosomes during meiosis (anaphase 1), because 

alleles are located in the chromosomes. 

v. With complete dominance, segregation leads to phenotypic ratio of 3 : 1 in F2 for 

characters governed by single gene, and 9:3:3:1 ratio for characters controlled by two 

genes. 
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Example: 

When we make a cross between red (RR) and white (rr) flowered plants, we get red colour of 

flower in F1. In the F1 both the alleles R and r remain together without blending or mixing with 

each other, though only the effect of dominant allele is visible. In F2, allele for red flower colour 

and white flower colour segregate during gamete formation and pass on to the gametes in equal 

number. 

Thus two types of gametes, viz., R and r are formed. Each gamete has either R or r allele. When 

the F1 is self-pollinated, individuals with three genotypes, viz., RR, Rr and rr are obtained in F2. 

Here RR and Rr are all red and only rr individuals are white (Fig. 7.1). Thus a phenotypic ratio 

of 3 red: 1 white is obtained. The overall mechanism is represented below. 

 

 

 

When selfed seeds of RR were grown in F3, they all produced all the true breeding individuals 
for red flower colour. The Rr individuals showed segregation in F3 similar to segregation in 
F2 generation. Individuals with rr genotypes were found true breeding for white flower colour 
when their selfed seeds were raised in F3 generation. 
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II. Law of Independent Assortment: 

This is the second law of inheritance discovered by Mendel. This law states that when two pairs 

of gene enter in F1 combination, both of them have their independent dominant effect. These 

genes segregate when gametes are formed, but the assortment occurs randomly and quite freely. 

Thus main features of this law are given below: 

(i.) This law explains simultaneous inheritance of two plant characters. 

(ii.) In F1 when two genes controlling two different characters, come together, each gene exhibits 

independent dominant behaviour without affecting or modifying the effect of other gene. 

(iii) These gene pairs segregate during gamete formation independently. 

(iv.) The alleles of one gene can freely combine with the alleles of another gene. Thus each allele 

of one gene has an equal chance to combine with each allele of another gene. 

(v.) Each of the two gene pairs when considered separately, exhibits typical 3 : 1 segregation 

ratio in F2 generation. This is a typical monohybrid segregation ratio. 

(vi.) Random or free assortment of alleles of two genes leads to formation of new gene 

combinations. 

Example: 

When plants of garden pea with yellow round seeds are crossed with plants having green 

wrinkled seeds, we get yellow round seeds in F1. Thus yellow colour of seed exhibits dominance 

over green and round seeds shape over wrinkled independently. 

The F1 produces four types of gametes, viz., yellow round (YR), yellow wrinkled (Yr), green 

round (yR), and green wrinkled (yr). Selfing of F1 gives rise to all above four types of 

individuals in 9 : 3 : 3 : 1 ratio 
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