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Qualitative and quantitative characters: 
 
Continuous or qualitative characters:  
The majority of heritable traits governed by a pair of genes exhibit minimum 
two contrasting phenotypic classes. Such characters are known as qualitative 
or continuous character.  For example, cattle may have horns or no horns; 
man may have blood group A or B or AB or O; Drosophila may have red eyes 
or white eyes.  
Discontinuous or quantitative characters: 
There are some characters which show continuous phenotypic variation in a 
population eg. Characters like height, weight, intelligence or colour etc.  These 
gradations in characters are determined by a number of gene pairs .These 
characters are known as quantitative characters or discontinuous characters. 
 
Polygenic inheritance: 
 
The polygenes can be defined as two or more different pairs of alleles which 
have cumulative effect and govern quantitative characters.  The characters 
controlled by polygenes are called as quantitative characters and the mode of 
inheritance of polygene is known as polygenic inheritance. 
 
Example of polygenic inheritance: 
 
Swedish geneticist, H. NILSSON-EHILE (1909) on kernel colour in wheat 
provided the first example of polygenic inheritance.  He crossed a dark 

 



 

kernelled variety of wheat with a white-kernelled variety. In FI generation the 
grains were intermediate between the red and white of the parental 
generation. By crossing F1 plants among themselves he observed five 
phenotypic classes in 1: 4: 6: 4: 1 ratio as follows:-  
(i) Dark red = 1/16 (as red as of the parent plant)  
(ii) Medium red = 4/16  
(iii) Intermediate red = 6/16  
(iv) light red = 4/16  
(v) White = 1/16  
Characteristics of Polygenic Inheritance: 
It has been suggested that the multiple gene inheritance may have following 
characteristics: -  
1. The effects of each contributing gene or alleles are cumulative or additive.  
2. Each contributing allele in a series produces an equal effect.  
3. There is no dominance involved.  
4. Epistasis does not exist among genes at different loci.  
5. No linkage is involved in the process.  
6. Effects of environment are absent or may be ignored 

                                
Q. Differentiate between Mendelian Inheritance and Polygenic 
Inheritance? 
Ans:  



 

 
Q. State the polygenic inheritance with the example of skin colour in man? 
Ans: Inheritance of skin colour in man is an example of polygenic inheritance. 
The presence of melanin pigment in the skin determine  the skin colour. The 
amount of melanin develop in an individual is determined by its two pairs of 
genes. These genes are present at two different loci. Davenport and Davenport 
(1910) shows that skin colour in human is a polygenic trait. 

                  
UNIT 4    MULTIPLE ALLELES 
 
Q. What do you mean by multiple allele? What are the characters of 
multiple alleles? Give examples 
Ans:  
The multiple alleles can be defined "as a set of three, four or more 
allelomorphic genes or alleles, which have arisen as a result of mutation of the 
normal gene and which occupy the same locus in the homologous 
chromosomes".  
CHARACTERS OF MULTIPLE ALLELES  



 

1. Multiple alleles occupy the same locus within the homologous 
chromosomes. It means only one member of the series is present in a given 
chromosome.  
2. Since only two chromosomes of each type are present in each diploid cell, 
only two genes of the multiple series are found in a cell and also in a given 
individual. 
3. The gametes contain only one chromosome of each type, therefore, only one 
allele of the multiple series in each gamete.  
4. Crossing over does not occur in the multiple alleles.  
5. Multiple alleles control the same character, but each of them is 
characterized by different manifestation.  
6. The multiple alleles of a series are more often related as dominant and 
recessive. 
Examples: 
ABO blood group in man: 
Berntstein 1925 discovered that the inheritance of different blood groups in 

man is determined by a number of multiple allele series. IA , IB , IO.     IA is 

dominant over IO  ,IB is dominant over IO and  IA and IB are co-dominant  

                                               
Thus a cross between a man having A blood group and a women with B blood 
group may produce following blood groups:  
 



 

               
Q. What do you mean by RH factor?  
Ans:   
Rh Factor:  
The Rh factor was discovered 10 1940 by LANDSTElNER and AS. WIENER 
from rabbits immunized with the blood of a monkey (Macaca rhesus). When 
blood from a rhesus monkey was injected into guinea pig it was found that the 
guinea pig produced antibodies which would agglutinate the red cells of all 
rhesus monkeys. This indicates that the red cells of all monkeys of this species 
contain a particular antigen, which was designated Rh. When human blood 
was tested by this guinea pig serum, it was found that the cells of some 
persons were clumped whereas the blood of other persons was not affected. It 
was concluded that some persons have the same antigen (Rh) as found in the 
blood of rhesus monkeys, while others do not have it. Those with the antigen 
were designated Rh- positive (Rh +) and those without it Rh-negative (Rh-). 
Rh + is presumed to be a dominant character and Rh- is a recessive trait.  
 
Q. What do you mean by erythroblastosis foetalis ? 
The Rh factor has great significance in child-birth. It has been found that an 
Rh-negative woman married with Rh-positive man, becomes sensitized simply 
by carrying a Rh-positive child within her body. Some of the cells from the 
embryo may mix into her own blood stream during development. The first 
child will born normal. But in the second pregnancy the antibodies in the 
blood stream of the mother, pass through the placenta and cause damage to 
the red cells of the foetus. This causes the disease known as erythroblastosis 
foetalis, which is characterized by anemia due to hemolysis in the foetus and it 
soon dies. Now a day in this case an Anti D vaccine is given to such mother 
before pregnancy. 
 



 

 


