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Monohybrid CrossesMonohybrid Crosses

 Monohybrid Cross:Monohybrid Cross: a cross that involves 1a cross that involves 1
pair of contrasting traitspair of contrasting traits

 AA punnettpunnett square for a monohybrid cross has 4square for a monohybrid cross has 4
boxesboxes



Example 1Example 1
Homozygous x HomozygousHomozygous x Homozygous

 This is a cross between parents that areThis is a cross between parents that are
homozygous for a certain traithomozygous for a certain trait

 Ex) PP = dominant allele (purple)Ex) PP = dominant allele (purple)

pp = recessive allele (white)pp = recessive allele (white)



Homozygous recessive

Homozygous Dominant



 In this example, there is a 100% probabilityIn this example, there is a 100% probability
that the offspring will have a genotype of Ppthat the offspring will have a genotype of Pp
and phenotype of purpleand phenotype of purple



Example 2Example 2
Homozygous x HeterozygousHomozygous x Heterozygous

 This is a cross between one parent that isThis is a cross between one parent that is
homozygous for a trait and another parent thathomozygous for a trait and another parent that
is heterozygousis heterozygous

 Ex) B = dominant allele (black)Ex) B = dominant allele (black)

b = recessive allele (brown)b = recessive allele (brown)

 Possible crosses:Possible crosses:

 BB x Bb (H. dominant x heterozygous)BB x Bb (H. dominant x heterozygous)

 bb x Bb (H. recessive x heterozygous)bb x Bb (H. recessive x heterozygous)



Heterozygous

Homozygous Dominant



 In this example the probability of getting aIn this example the probability of getting a
genotype of:genotype of:

 BB = 50%BB = 50%

 Bb = 50%Bb = 50%

 The probability of having a black coat is 100%The probability of having a black coat is 100%

 Genotypic RatioGenotypic Ratio –– 1BB:1Bb1BB:1Bb



Example 3Example 3
Heterozygous x HeterozygousHeterozygous x Heterozygous

 This is a cross between parents that are bothThis is a cross between parents that are both
heterozygous for a certain traitheterozygous for a certain trait

Example:Example:

Bb x BbBb x Bb





 For this example:For this example:

 Genotypic Ratio = 1BB:2Bb:1bbGenotypic Ratio = 1BB:2Bb:1bb

 Phenotypic Ratio = 3 Black:1BrownPhenotypic Ratio = 3 Black:1Brown

 Can you figure out the percentage?Can you figure out the percentage?

REMEMBER 1:2:1 and 3:1



Incomplete DominanceIncomplete Dominance

 Incomplete Dominance:Incomplete Dominance: offspring will have aoffspring will have a
phenotype that is an intermediate of the twophenotype that is an intermediate of the two
parentsparents

 Genotype is heterozygousGenotype is heterozygous

 Neither allele is completely dominant over theNeither allele is completely dominant over the
other, they blend.other, they blend.

 Ex) Four OEx) Four O’’ Clock FlowersClock Flowers





Incomplete Dominance ContIncomplete Dominance Cont’’dd

 R = dominant allele for red flowersR = dominant allele for red flowers

r = recessive allele for white flowersr = recessive allele for white flowers

 RR = red flowersRR = red flowers

rrrr = white flowers= white flowers

RrRr = pink flowers= pink flowers

 Even though the dominant allele is present inEven though the dominant allele is present in
the heterozygote, it is not powerful enough tothe heterozygote, it is not powerful enough to
completely cover the white, so we end up withcompletely cover the white, so we end up with
a pink flowera pink flower



CodominanceCodominance

 Codominance:Codominance: both alleles are expressed in aboth alleles are expressed in a
heterozygoteheterozygote

 neither allele is dominant or recessiveneither allele is dominant or recessive

 Both show up in the phenotypeBoth show up in the phenotype –– there is notthere is not
anan ““in betweenin between”” like with incompletelike with incomplete
dominancedominance

 Ex) Blood TypesEx) Blood Types



Blood TypesBlood Types



Codominance ContCodominance Cont’’dd

 There are four blood types: A, B, O, ABThere are four blood types: A, B, O, AB

 O is the recessive alleleO is the recessive allele

 Possible Genotypes:Possible Genotypes:
 AA or AO = Type AAA or AO = Type A

 BB or BO = Type BBB or BO = Type B

 OO = Type OOO = Type O

 AB = Type ABAB = Type AB CODOMINANTCODOMINANT

 A and B areA and B are codominantcodominant to each other, both areto each other, both are
expressed in the phenotypeexpressed in the phenotype



Self CheckSelf Check

 What is a monohybrid cross?What is a monohybrid cross?

 What is a dihybrid cross?What is a dihybrid cross?

 What is incomplete dominance? Give anWhat is incomplete dominance? Give an
example.example.

 What is Codominance? Give an example?What is Codominance? Give an example?

 How do you find genotypic and phenotypicHow do you find genotypic and phenotypic
ratios?ratios?


