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1. What is genetics? 
Genetics is the science of heredity and variation. Genetics is the study of 
Heredity and Variation. Heredity is the transmission of characteristics from 
one generation to the next generation and Variation is the differences among 
the individuals of the same species. 
 
2. Who did coin the term genetics? 
William Bateson coined the term Genetics in 1909. 
 
3. Who regarded as the father of Genetics? 
Gregor Johann Mendel (1822-1884) was first to explain the mechanism 
involved in transmission of characters from parent to offspring generation 
after generation. He is therefore, considered as the “Father of genetics”. 
 He published his findings in the journal “The Annual proceedings of 
the Natural History Society of Brunn” in 1865.  
 
4. What is heredity? 
The transmission of characters from parents to offspring is known as heredity. 
 
5. Who coined the term gene? 
 
Gene is the inherited factors that determine the biological character of an 
organism. Mendel used the term factors for the heredity unit which is now 
called as genes. Johannson termed the word genes, phenotype and genotype.  
6. Name the rediscoverer of menellian genetics? 

 



Gregor Johann Mendel (1822-1884) published his in 1865 but unfortunately 
his findings were remain unnoticed till 1900 when Hugo de Vries from 
Holand, Karl Correns from Germany and Eric Von Tschermak from Austria  
rediscovered Mendel’s work. 
 
 
7. What do you mean by Monohybrid and dihybrid cross? Distinguish 
between them.  
 
Monohybrids cross:  
A cross made to study simultaneous inheritance of a single pair of Mendelian 
factors is called monohybrid cross. The phenotypic ratio of monohybrid cross 
is 3:1 and genotypic ratio of monohybrid cross is 1:2:1 
Dihybrids cross:  
A cross made to study simultaneous inheritance of two pair of Mendelian 
factors is called dihybrid cross. The phenotypic ratio of dihybrid cross is 
9:3:3:1 and genotypic ratio of dihybrid cross is 1:2:4:2:1:2:1:2:1 
 

MONOHYBRID CROSS    DIHYBRID CROSS 
1. One pair of contrasting characters taken for  1. Two pairs of contrasting characters are 

cross.       taken for cross 
2. F2 ratio is 3: 1     2. F2 ration is 9:3:3: 1 

3. There is no blending of characters in F2  3. Blending charecters takes place in some 

generation. Both dominant and recessive  of the output of F2 generation. 

characters are expressed. 
4. Law of independent assortment cannot  4. Law of independent assortment is evident. 

be proved  
5. . Two 'factors' of Mendel are involved.  5.  Four factors are involved 

 
9. What are allele or allelomorf ? 
Allele is a Greek word which means belonging to one another. It refers to one of the 
two members of a gene pair. These represent alternatives of a character and are 
present on two separate chromosomes of a homologous pair, but at the 
corresponding loci (locus:plural form).For example in a gene pair Tt, T is present on 
one chromosome and t in the other homologue. So allele or allelomorphs are a pair 
of genes representing the two alternatives of the same character and located at the 
same locus in the homologous chromosomes. 
Or 
An alternative form of a gene is called allele or a pair of contrasting characters 
is called allelomorph or allele. Term allele was given by W. Bateson for 



alternative forms of same gene, e.g., T and t, Y and y are pair of al1eles. Wild 
allele is the one which was originally present in the population and is 
dominant and widespread. The recessive allele is less common and might 
have formed through mutation of wild allele. It is thus called mutant allele. 
 
10. What do you mean by homozygous and heterozygous? 
Every organism possesses two genes for every character.If in an organism the two 
genes for every character.If in an organism the two genes for a particular character 
are identical,it is said to pure or homozygous for that character.The prefix 
‘homo’means the same and ‘zygo’means a pair. For example tall plants with TT or 
dwarf plants tt are homozygous. They produce only one type of gamets. 
Heterozygous organism possesses contrasting genes of a pair. If recessives two 
different alleles for the same character from its two parents. The prefix 
‘hetero’means different and ‘zygo’means a pair.So,an organism with it will be 
heterozygous.These produce two different types of gemets. 
 
11. What do you mean by Back cross and Test cross?   
   Or 
“All Test cross are back cross but all back cross are not test cross” Explain  
 
Back cross and test cross:  
Crosses between F1offsprings with either of the two parent are known as 

back cross.Or F1X recessive parent) whereas cross between F1 hybrid with 

double recessive homozygous parent is called test cross ( F1X double 

recessive parent). It is always done to determine or to test whether the F1 in 

question is either homozygous (or pure) or heterozygous (or hybrid) .The 
monohybrid ratio for test cross is always 1:1 and dihybrid cross is 1:1:1:1. 
 All Test cross are back cross because it involves the cross between F1 X  

recessive parent but all back cross are not test cross because the cross 
between  F1X Dominant parent is not test cross. 



 

 
Test cross is done for the following purposes  

1. It is always done to determine or to test whether the F1 in question is 

either homozygous (or pure) or heterozygous (or hybrid) 
2. To prove that 2 types of gametes are produced by monohybrid, 4 types 

of gametes are produced   by dihybrid and 8 types of gametes are 
produced by trihybrid. 

3. That these gametes are produced in equal number. And 
4. Genotype of the offspring can be tested. 

 

 
 
 
12. Reciprocal cross:  



The cross involves two crosses concerning the same characteristics but 
with reversed sexes is called reciprocal cross  (If in one cross, individual X is 
used as male and Y as female and in the next cross Y is used as male and X as 
female, it is called reciprocal cross.)  

This type of cross is used to check the validity of hybrid 
experiment. For this purpose one dominant male and one dominant female 
and one dominant female and one recessive male are simultaneously crossed. 
If in both cases the ratio is the same, the hybrid experiment is said to be valid. 
 
13. What is meant by factor hypothesis or interaction of genes? 
Usually a single gene control one character and the alleles of a pair are related as 
dominant and recessive. But, various exceptions have been noticed to these facts. In 
some cases more than one pair of genes may influence the same characters. These 
may interact in different ways by adding, subtracting or modifying the character or 
may inhibit the effect of another pair of genes. This concept was introduced by 
Bateson and is known as Bateson factor hypothesis. 
 
14. What do you mean by Dominant and recessive character? Differentiate 
between them 
Ans: 
Dominant character: An allele or mendelian factor which expresses itself in 
the heterozygote (hybrid) as well as in homozygous state is called dominant 
allele and the character determined by it is called dominant character. It is 
denoted by capital letter (T for tallness in Pea, R for round seeds in Pea).  
Recessive character:  An allele or Mendelian factor which is unable to 
express itself in the hybrid is called recessive allele and the character 
determined by it is called recessive character. It is denoted by small letter (t or 
for dwarfness in Pea, w for wrinkled seed in Pea). The recessive factor 
expresses its effect only in the homozygous state (e.g., ft, rr). 
 

DOMINANT     RECESSIVE 
1. The heterozygous individual for one pair of  1.The heterozygous individual for one pair  
character always bears two contrasting genes but  of character always bears two contrasting  
out of the two only one can express itself , it is   genes but out of the two only one can  
called dominant character and the allele responsible  express itself while the other remains 
for it is called dominant gene     hidden, the character which remain  

unexpressed is called Recessive character and 
the allele responsible for it is called Recessive 
gene 

 
2. In F1 generation, homozygous individuals having  2. In F1 generation, homozygous individuals 



dominant character bears two dominant gene and having recessive character bears two  
heterozygous individuals bear only one dominant  recessive gene and heterozygous individuals  
allele.        bear only one Recessive allele 
 
3. Dominant gene express both in homozygous and  Recessive gene express only in homozygous 
heterozygous individuals    recessive individuals 
4.The dominant phenotypes in Menders monohybrid  The Recessive phenotypes in Menders  
cross is 3      monohybrid cross is 1   

 
15. What do you mean by genotype and phenotypes? Differentiate between 
them? 
 
Genotype:  
It is the genetic constitution of an individual which is responsible for 
phenotypic expression, e.g., TT (pure tall), Tt (hybrid tall), tt (dwarf).  
Phenotype:  
The external manifestation, morphological or physiological expression of an 
individual with regard to one or more characters is called phenotype.  

PHENOTYPE     GENOTYPE 
1. Phenotype refers to the expressed characters of  1.Genotype refers to the genetic make 

up of 
individuals like form, sex,colour etc.  the organisms which determine the  

biological characters 
 

2. Phenotype can be expressed in words like  2. Genotypes can be expressed by genes 
"Tallness", "Dwarfness", "Black","White" etc. representation only 
 

3. Individuals having similar phenotypes mayor  3. Individuals having similar genotypes  
may not have the same genotype.  Usually have same phenotypes. 
 

4. The phenotypic ratio of Mendel’s   4. The genotypic ratio of Mendel's  
monohybrid cross is 3: 1.   Monohybridcross is 1:2:1 

 
16. What do you mean by Homozygous and heterozygous individuals? 
Differentiate between them? 
 
Homozygous:  
An individual having identical factors or allele for a character (TT or tt) is 
called homozygous. Homozygote or homozygous individual is always pure for 
the trait.  
Heterozygous:  



An individual having two contrasting factor or alleles for a character is called 
heterozygous. Heterozygote or heterozygous individual is also called hybrid, 
e.g., Tt 
  
   HOMOZYGOUS   HETEROZYGOUS 

1. Individuals having identical alleles are called  1. Individuals having dissimilar or  
homozygous for  particular character contrasting alleles are called 

heterozygous for particular character 
 

2. They are homogametic and produce only  2. They are heterogemetic and produce  
one type of gamete    different types of gamete 
 

3. They breed homozygous individuals only 3. They breed both homozygous and  
heterozygous individuals 
 

4. They develop from  identical gametes  4. They develop from  different gametes  
coming from the parents   containing dissimilar alleles coming from  

the parents 
 

5. Cross between two similar homozygous 5. Cross between two similar heterozygous 
individuals results in the production of  individuals results in the production 
homozygous individuals only  of both heterozygous and homozygous  

individuals. 
 

Q. What was the experimental material of Mendel and why he selected it? 
Ans: 
Mendel studied the inheritance of seven different pairs of contrasting 
characters in garden pea (Pisum sativum). 
MENDEL selected garden pea as his experimental material because it has the 
following advantages:  

1. It was an annual plant. Its short life-cycle made it possible to study 
several generations within a short period.  

2. It has perfect bisexual flowers containing both male and female parts. 
The flowers are predominantly self pollinating 

3. Because of self fertilization, plants are homozygous. It is, therefore, easy 
to get pure lines for several generations. 

4. Due to the large size of the flowers, It was easy to perform hybridization 
experiment 

5. It has various varieties. 
Q.  What were the characters selected by Mendel for his experiment? 
Ans: 
Characters selected for Hybridization experiment were 
         Character           Dominant         Recessive  



        Stem length               Tall          Dwarf  
    Flower Position  Axial      Terminal  
       Pod shape           Inflated      Constricted  
      Pod colour            Green         Yellow  
      Seed shape           Round       Wrinkled  
      Seed colour          Yellow          Green  
   Seed coat colour  Grey        White  

Q. What were the reasons behind success of Mendel? 
Ans: 
The reasons behind success of Mendel were 
1. Mendel's breeding material consisted of pure lines varieties.  
2. Mendel chose only those characters which showed consistent results. He 
started with 34 varieties, reduced the number to 22 but worked only on 
seven.  
3. Unlike his predecessors who worked on large number of characters 
simultaneously, Mendel worked with 1 - 3 traits at one time.  
4. He was lucky in choosing those characters which showed complete 
independent assortment despite the seven characters chosen by him being 
present on four chromosomes -1, 4, 5 and 7 (Lamprecht, 1961) 
5. He statistically analyzed all the results. 
Q. Discuss Mendel's monohybrid experiment with example? 
Ans: Mendel's Monohybrid experiment  
From monohybrid cross Mendel formulated two laws Viz. 
1. Law of Dominance or Law of Uniformity:  
When two homozygous individuals with one or more sets of contrasting 
characters are crossed the characters that appear in F1 hybrids are dominant 
character and those do not appear in F1 are called recessive character. 
2. Law of segregation or Law of purity of gamete:  
When a pair of contrasting factors or genes or allelomorphs are brought 
together in a heterozygote the two members of the allelic pair remain together 
without being contaminated or blended and when gametes are formed they 
separate out from each other and only one enter in each gamete. As the gametes 
always contain only one allele thus they are always pure thus this theory is also 
known as purity of gamete. 
Example:  
Mendel raised separately two varieties of garden peas, tall and dwarf. When 
the flowers of the tall variety were allowed to be fertilized with their own 
pollen, the offsprings were all tall; the dwarf variety on self-fertilization 
produced only dwarfs. He crossed these two varieties of garden peas. From 
the cross between the tall and dwarf parental (P) generation plants, the 



offsprings in the first generation (F1-first filial generation) were all tall. There 
was no dwarf plant in the F1 generation.  

When these F1 tall plants were fertilized by their own pollen (selfed), 
the offsprings of second generation (F2) were both tall and dwarf. About 
three-fourths of the plants were tall and one fourth was dwarfs. This showed 
him that the character of dwarfness which disappeared in F1, reappeared in 
F2 in a ratio of 3: 1.  

 
Explanation of Monohybrid Cross: 
 

On the basis of above assumptions, Mendel explained the result of 
monohybrid cross. The tall and dwarf plants of P generation were both pure 
breeding and genotypically homozygous- TT and tt respectively. The gametes 
produced by the tall parent carry only T allele and dwarf parent carry only t 
allele. Therefore, after fertilization, the zygote must have the genotype Tt and 
F1 plant will be phenotypically tall because of dominance of T allele. As the t 
allele is recessive, expression of dwarf character will not occur. When the F1 
tall (Tt) plants were selfed, separation of the alleles T and t occurred during 
the formation of gametes. Half of the gametes will carry T allele and half t 
allele in both male and female organs. Two types of male gametes are free to 
unite with two types of female gametes. Therefore, both tall and dwarf 
phenotypes will appear in F2. As the male gamete and female gamete, both 
with t allele, unite to produce the genotype tt, the reappearance of dwarf plant 
will occur in F2 generation. Thus the F2 plants produced will be of three types 
of genotypes- TT, Tt and tt in the ratio 1:2:1. Both TT and Tt plants will be tall 
and tt plants will be dwarf in the ratio 3:1. 

                    
Q. Explain with example the dihybrid cross of Mendel? 
Ans: Law of independent assortment:  
 If the inheritance of more than one pair of characters is studied simultaneously, 
the factors or genes for each pair of characters assort out independently of the 
other pair. 



Example: 
For dihybrid cross Mendel selected two pairs of contrasting characters Viz 
Seed shape (Round and Wrinkled) and seed colour ( Green and Yellow). The 
Round trait (R) was dominant over wrinkled (r) and Yellow trait (Y) was 
dominant over green (y). He crossed a plant having pure or homozygous 
round seed and yellow seed colour (RRYY) with a plant having wrinkled seed 
and green seed colour (rryy). In F1Generation the individuals produced 

were round seed and yellow seed colour (RrYy). When these F1 plants were 

selfed, in F2Generation four types of plants were obtained in 9:3:3:1 

phenotypic ratio. 
    1. Round Yellow = 9 
    2. Round Green = 3 
    3. Wrinkled Yellow = 3 
    4. Wrinkled Green = 1 

 



A cross between two parents differing in two traits or in which only two traits 
are considered, called dihybrid cross. 
Mendel raised separately two pure of garden peas, one with yellow cotyledon, 
round seed and another with green cotyledon, wrinkled seed. From the cross 
between these two parental (P) generation plants, the offsprings in the F1 
generation were all with yellow cotyledon and round seed. When these 
F1 plants were self-fertilized; the offsprings or F2 generations were of four 
types in the ratio 9:3:3:1 – 
(a) Yellow cotyledon, round seed 
(b) Yellow cotyledon, wrinkled seed 
(c) Green cotyledon, round seed and 
(d) Green cotyledon, wrinkled seed. 
The offsprings showed that two pairs of contrasting characters combined in 
every possible way. 
Mendel carried out dihybrid experiments with all the chosen characters in 
different combinations and got the similar results. 
 
Explanation of Dihybrid Cross:  
 
Mendel explained the dihybrid cross as follows: 
1. As the parental plants were pure, so their genotypes will be homozygous 
YYRR and yyrr producing YR and yr gametes respectively. 
2. The F1 dihybrid will be heterozygous for both the traits (YyRr). 
3. As all the F1 plants were with yellow cotyledon and round seed, so allele Y 
for yellow cotyledon is dominant over allele y for green cotyledon and allele R 
for round seeds dominant over allele r for wrinkled seed. 
4. The appearance of all the four possible phenotypic combinations in F2 in 
the ratio 9:3:3:1 is possible if the two pairs characters are believed to behave 
independent of each other. Each pair of contrasting characters bear no 
permanent association with particular other character. 
5. If the F1 plant (YyRr) produces only parental gametes (YR, yr), then in F2 
only two types of phenotypes (parental) are expected. But the appearance of 
tour types of phenotypes in F2 (two parental and two new types) confirms the 
production of four types of gametes (YR, Yr, yR, yr) in equal frequency. The 
appearance of two new types of phenotypic combinations-yellow cotyledon, 
wrinkled seed and green cotyledon, round seed in addition to parental 
phenotypic combinations requires the production of Yr and yR gametes in 
addition to YR, yr gametes by F1 plants. 



6. Thus the allele Y may be associated with the allele R as well as r in equal 
frequency, giving rise to YR and Yr gametes respectively. Similarly, the allele y 
may be associated with the allele R as well as r in equal frequency giving rise 
to yR and yr gametes respectively. Thus four types of gametes viz., YR, Yr, yR 
and yr will be produced in the ratio 1:1:1:1. 
7. These four types of gametes (both male and female) will unite in sixteen 
possible combinations to produce nine types of genotypes in the ratio 
1:2:1:2:4:2:1:2:1 and four types of phenotypes in the ratio 9:3:3:1. 
 


