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Genetics is a very interesting subject. It is up to you’ how clearly you develop your basic 

concepts?’Once you able to make your conception clear, you can proceed smoothly. Ample 

scope is there for experimental research in this subject.  

 

EXCEPTIONS OF MENDEL’S FIRST LAW 

Mendel thought that contrasting characters are like the two sides of a coin, either a 

pea plant will be tall or dwarf, either the seeds will be yellow or green etc. In his time the 

concept of blending inheritance or expression of an intermediate character was not there. But 

in post Mendelian time cases were reported where the offspring are not similar with any of 

the two parent, rather intermediate of partially similar to both. Following are some examples- 

 

Incomplete dominance-  

Example from 4’ O clock plant (Mirabilis jalapa)- 

[I am not showing the cross here, as it is already in your book] 

 Here, the cross is done between the Red (RR) and white (rr) flower in P1. According 

to law of dominance the F1 plant should produce red flower. But interestingly it forms pink 

flower (Rr), which if intermediate between the two parent. When self-pollination  done  in the 

F1 individual, they produce red(RR), pink(Rr) and white(rr) flower in the ratio of 1:2:1.  

 

Co-dominance-  

This is also an exception to the Mendel’s first law. But unlike incomplete genetics 

here the F1 individual is not intermediate between the parents. Here both the factors of P1 

generation are equally dominant, so, both of them will express simultaneously. 

If you see the example of cattle in your book, you will find that both ‘R’ and ‘r’ gene 

are equally domonant, so, in  F1, cattle produces roan colour, where the animal develop red 

and white patches on the body as a result of simultaneous expression of both ‘R’ and ‘r’ gene. 

Same is also found in AB blood group in human. Blood group is controlled by IA, IB 

and i. Gene ‘IA’ is dominant over gene ‘i’ and is responsible for the production of A- antigen, 

So, a person with IAIA (homozygous) or IA i (heterozygous) will leads  to A blood group with 

A-antigen in the blood.  Same is true for IB ,ie. person with IBIB (homozygous) or IBi 

(heterozygous) will leads to B blood group with B-antigen in the blood. But due to co-

dominance Person with IAIB genotype produces both A and B antigen and so their blood 

group is AB. Here both IA and IB are equally dominant and expresses simultaneously. 

 

Blood group Probable genotype Antigen in the blood 

A IAIA,   IAi A-antigen 

B IBIB.  IBi B-antigen 

AB IAIB  A and B antigen 

  

The Mendel’s monohybrid cross ratio  3:1 is a phenotypic ratio( 75% dominant 

character : 25% recessive character). The genotypic ratio is 1:2:1 (TT- 25% : Tt- 50% : tt-

25%). But in incomplete and co-dominance both the genotypic and phenotypic ratio remain 

same, 1:2:1. 



 

DI-HYBRID CROSS 

A genetic cross considering two pairs of contrasting characters 

simultaneously. For example  Shape of the pea seed (Round or wrinkle) and 

Colour of the seed(Yellow or green) may be considered simultaneously. Round  

and yellow are dominant. 

  

Round yellow      X  Wrinkle  green → P1 

  RRYY     rryy  

      

      RrYy     →F1 

    Round yellow 

      

   RrYy    X  RrYy   → P2 

 

 RY Ry rY ry 

RY RRYY RRYy RrYY RrYy 

Ry RRYy RRyy RrYy Rryy 

rY RrYY RrYy rrYY rrYy 

ry RrYy Rryy rrYy rryy 

 

Round yellow    = 9                                 → F2 

    Round green      = 3 

Wrinkle yellow  = 3 

Wrinkle  green   = 1 

 

So, Mendel’s  di-hybrid cross ratio is 9:3:3:1 

  

Law of Segregation:- When two opposite factors are assembled in a 

heterozygote, then they do not undergo any chemical contamination or they do 

not destroy the property of each other and at the time of gamete formation they 

freely segregate from each other and enter in different gamete.  



Here, you are to show a monohybrid cross (TT x tt ----------- P1) up to F2 

generation  

Now, you just think of a hybrid, may be the tall (Tt) plant in F1 

generation. Here, ‘T’ and ‘t’ are opposite to each other. The F1 plants were tall, 

because the factor for tall character in dominant. The ‘t’, being recessive do not 

express in F1 but its property do not destroyed by the dominant factor, So in F2 

at least 25% dwarf plants were  found when they were in a homozygous 

condition ie. in absence of ‘T’. If the property of‘t’ would have destroyed in F1, 

this 25% dwarf plants in F2 would not have possible.  

Being, the factors present in a hybrid freely segregate and enter in 

different gametes; gametes cannot be hybrid, they always pure; they are haploid 

and contain only one factor of a pair. Due to this, the law of segregation is also 

known as” law of purity of gametes” 

Practice yourself--Complete the cross below- 

Tall  round      X  Dwarf  wrinkle → P1 

 

-----------    ----------- 

 

--------------         →F1 

------------------------------- 

 

  -----------------         X  --------------   → P2 

 

     

     

     

     

     

 

?                                → F2 

     

 



Law of Independent assortment:- this law states that when the inheritance of atleast 

two pair of contrasting characters are studied, then inheritance of one character do not make 

any influence on the expression of other character.  

To explain this law you are to take an example of dihybrid cross as below- 

Round yellow      X  Wrinkle  green→ P1 

  RRYY     rryy  

      

      RrYy     →F1 

    Round yellow 

     

   RrYy    X  RrYy   → P2 

 

 RY Ry rY ry 

RY RRYY RRYy RrYY RrYy 

Ry RRYy RRyy RrYy Rryy 

rY RrYY RrYy rrYY rrYy 

ry RrYy Rryy rrYy rryy 

 

            Round yellow    = 9                                 → F2 

    Round green      = 3 

Wrinkle yellow  = 3 

Wrinkle  green   = 1 

 

When the inheritance of two pair of contrasting characters are considered 

simultaneously then the ratio is 9:3:3:1. But, if we consider the two pairs separately Then 

ratio look like- 

Round : Wrinkle = 12 : 4 = 3 : 1 

Yellow : Green   = 12 : 4 = 3 : 1 

 

That means, each pair of contrasting character is able to maintain their monohybrid 

cross ratio and so it shows that one pair of character do not make any influence on the 

expression of other ie. independent assortment of character, as stated by Mendel’s 3rd law.  

  

 

 

 


