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MENDEL’S WORK AND THE PRINCIPLES OF HEREDITY



BASIC TERMS
Phenotype – physical appearance of an organism

Genotype – genetic makeup of an organism

Locus – segment of DNA has the information for controlling some aspect of the structure or function of the 
organism

Allele – alternative form of a gene

Dominant allele – capital letter

Recessive allele – lowercase letter

Homozygous – the two alleles are identical 

Heterozygous – two different locus in the same alleles
P – parental generation
F – filial generation
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I. LAW OF DOMINANCE

recessive alleles will always be masked by dominant alleles. 
Therefore, a cross between a homozygous dominant and a 
homozygous recessive will always express the dominant 
phenotype



II. PRINCIPLE OF SEGGREGATION

During meiosis the alleles for each locus separate, or 

segregate, from each other. When haploid gametes are 

formed, each contains only one allele for each locus.

Segregation of alleles is a 

direct result of homologous 

chromosomes

separating during meiosis



III. PRINCIPLE OF INDEPENDENT ASSORTMENT

alleles of different loci are distributed 

randomly into gametes.

The result can be genetic 

recombination, the production of new 

allele combinations that were not 

present in the parental (P) generation

The two parents contribute equally to their 
offspring’s genetic constitution

Dominance is the property of an allele 
relative to other alleles
 is produced by the mechanism of gene 
expression



Alleles on nonhomologous chromosomes are 

randomly distributed into gametes: the principle 

of independent assortment



III. PRINCIPLE OF INDEPENDENT ASSORTMENT
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Two guinea pigs are crossed. The genotype of the mother is AAbb. In the F2 
generation 3 of 16 guinea pigs have brown eyes and long legs and 9 guinea pigs have 
the same phenotype.

P GENERATION

F1 GENERATION

F2 GENERATION

Genotype AAbb

Phenotype

Genotype Aabb AaBb

Phenotype

Genotype

Phenotype



SOLUTION:

3. Establish the genotype
Other eyes: aa
Brown eyes: Aa, AA

1. crossing two heterozygous dominants (F1 cross: AaBb x AaBb)

AB Ab aB ab

AB AABB AABb AaBB AaBb

Ab AABb AAbb AaBb Aabb

aB AaBB AaBb aaBB aaBb

ab AaBb Aabb aaBb aabb

2. identify for which phenotype is 3 types out of 16: they will be the brown 
eyes and long legs 

Short legs: Bb, BB
Long legs: bb

4. Determine the genotype of the father (P generation): aaBB

The underlined guinea pigs (9 out of 16 have the same phenotype: other eye colour, and long legs)



Two guinea pigs are crossed. The genotype of the mother is AAbb. In the F2 
generation 3 of 16 guinea pigs have brown eyes and long legs.

P GENERATION

F1 GENERATION

F2 GENERATION

Genotype AAbb aaBB

Phenotype brown eyes with long 
legs

other eyes with short
legs

Genotype AaBb AaBb

Phenotype brown eyes colour
with short legs

brown eyes colour with 
short legs

Genotype aabb (1) aaBB, aaBb (3) AABB, AABb, AaBB, AaBb (9) Aabb, Aabb (3)

Phenotype other eyes, long legs other eyes, short 
legs brown eyes, short legs

brown eyes and 
long legs

Other eyes: aa
Brown eyes: Aa, AA

Short legs: Bb, BB
Long legs: bb
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