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Non-Mendelian Genetics 
 

In Japanese Four-O-Clocks, the gene controlling flower color has alleles that are neither dominant or recessive. 

Plants that have two red alleles (RR) have red flowers. Plants with two white alleles (WW) are white. BUT, plants 

with one red allele and one white allele (RW) are pink. This condition is known as incomplete dominance. In 

incomplete dominance, the heterozygous phenotype is somewhere in between the two homozygous phenotypes. One 

allele of a pair is not dominant to the other allele, so three different phenotypes result. You will always be told if a 

trait shows incomplete dominance. If not told, consider it to be the normal dominant/recessive inheritance pattern. 

 

In each problem, use the steps given in class to predict the genotypes and phenotypes of the offspring. 

 

1. Using Japanese Four-O-Clocks, cross a red flowered plant and a pink flowered plant.  
                                                                      

 
 

2. Using Japanese Four-O-Clocks, cross two pink flowering plants. 

 

                        
 

3a. Cross a red flowering and a white flowering Four-O-Clock.  

 

 
3b. Carry this cross to the F2 and give their genotype of phenotype. 

                                                            

 

Genotype             Phenotype 

Genotype             Phenotype 

Genotype             Phenotype 

F2 Genotype             F2 Phenotype 



Name_______   

                                                            

 

 

Non-Mendelian Genetics 
 
In some cases, both alleles of a homologous pair of genes are expressed and both alleles affect the phenotype. 

This is known as codominance. In such a case there is no such thing as a recessive allele. All alleles present are   

expressed. You will always be told if this is the form of inheritance. You know the drill; work the following practice 

problems and be sure to include a Punnett square to support your answer. 

 

1. In Erminette chickens, the gene for feather color has two codominant alleles – one for black feathers 

(B) and one for white feathers (W). Heterozygous chickens (BW) have BOTH black and white 

feathers, resulting in a distinctive speckled feather. 

 

   Cross a white chicken and a black chicken. Also, carry this cross to the F2 and summarize. 

 

 

 

 

 

 

 

 

 

2. Cross a black chicken and an Erminette chicken. 

 
 

3. Sickle cell anemia is an example of codominance in humans. If a person is homozygous for (NN), he 

or she is able     to produce normal red blood cells. Those individuals homozygous for (SS) produce 

red blood cells that are “sickled”. The cells are unable to carry oxygen properly and severe anemia 

results. The heterozygous condition is known as sickle cell “trait”. This person usually has no clinical 

symptoms because he or she is able to produce enough “normal” red blood cells to function normally. 

 

Suppose that a man homozygous for (N) is a reproductive partner with a woman who is heterozygous for this    

disease. What are the chances that the children of this match will develop sickle cell anemia? _______ 

What are the chances they will develop the sickle cell trait? ________ 

 

F2 Genotype        F2 Phenotype F1 Genotype     F1 Phenotype 

Genotype             Phenotype 


