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Figure One: Incomplete Dominance 
 
 
 
 
 
 
 
 
 
 
There is not allele for wavy hair it is only a partial expression of both 
alleles. 

7:12 Reading Sheet 7.3 

Mendel looked at traits that were either dominant or recessive.  Scientists know that not all 
traits fall into a pattern of being either dominant or recessive.  Many of the traits that are 
observed in nature are not able to be placed into theses groups and because of this genetics 
has expanded to explain other types of traits.  Scientists now know about five other types of 
inheritance.  Incomplete dominance, co-dominance, multiple alleles, sex-linked, and 
continuous variation are all ways to explain other traits that are found in nature. 
 
Incomplete dominance is when the alleles for a trait are not dominant over each other.  At 
the same time, 
neither trait is 
recessive.  The 
result of 
incomplete 
dominance is a 
third 
phenotype.  
This third 
phenotype is 
when the 
organism is 
heterozygous 
and has both 
alleles.  Instead 
of having one 
trait expressed or the other a different trait appears.  Figure one shows an example of 
incomplete dominance. 
 
Co-Dominance is found when a trait that has two alleles in which both is expressed equally.  
Unlike, incomplete dominance there is no third phenotype.  Rather both phenotypes of the 
alleles can be seen.  For example, human blood types have two alleles that are co-dominant.  
A person can have a blood type of A or a blood type of B.  If a person has both of these 
alleles, then they have a blood type of AB. 

TRAIT 
Types of Hair 

Allele = H 
Trait = Straight 

Gene pair = HH 

Allele = H’ 
Trait = Curley 

Gene Pair = H’H’ 

Trait = Wavy 
Gene Pair = HH’ 

(heterozygous) 
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If we do a further investigation of the human blood type, one will find that there is a third 
possible trait.  A person can also be type O, which is recessive.  Due to this fact, human 
blood type can be used as an example of multiple alleles.  Multiple allele is a situation in 
which there are more than two alleles that code for a particular trait.  These alleles are all 
found on the same chromosome.  Although any one person can have only one gene pair for 
blood type, there are actually three different alleles in the population. Figure two shows the 
example of human blood type for both co-dominance and multiple alleles. 
 

 
 
Continuous Variation is able to explain a large number of human traits such as hair color, 
height, eye color and skin color.  Continuous variation is when more than one allele for a 
trait is on different chromosomes.  The trait has a range of possible phenotypes from one 
extreme to another.  This can be explained because there are actually more than one 
chromosome involved in the expression of this trait and because all of these chromosomes 
independently

Figure Two: Co-Dominance & Multiple alleles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are three alleles for blood type and no allele for type AB blood because this is an 
example of co-dominance. 

TRAIT 
Human Blood types 

Allele: i 
Trait:  
Type O Blood 
Gene Pair: ii 

Allele: IA 
Trait: 
Type A Blood 
Gene Pairs:  
IA IA or IAi 

Allele: IB 
Trait: 
Type B Blood 
Gene Pair:  
IB IB or IBi 
 

Allele: None 
Trait:  
Type AB Blood 
Gene Pair: IAIB 
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segregate during meiosis the possibilities of the traits that you will inherit increases.  An 
example of continuous variation is human eye color.  There are actually two different 
chromosomes and a total of four different alleles possible.  As a result there are actually 
seven different phenotypes.  This range is from all recessive, which is a pale blue to all 
dominant, which is intense brown.  Figure three is the example of human eye color. 
 

 
 
All of these traits are on an autosomal chromosome.  These are chromosomes that are not 
related to the sex of an organism.  Organisms have chromosomes that determine the sex of 
the organism.  An organism that has two X-chromosomes is a female, while an organism that 
has one X-chromosome and one Y-chromosome is a male.  There are traits that are 
transmitted on these chromosomes and they are considered to be sex-linked.   
 

Figure Three: Continuous Variation 

TRAIT 
Human Eye Color 

Chromosome One: Alleles A or a 
Chromosome Two: Alleles B or b 

 
 

Gene Pair 
AABB or AABb 
Phenotype 

Intense Brown 

Gene Pair 
AaBB 

Phenotype 
Brown with 
green flakes 

 

Gene Pair 
AaBb or AAbb 
Phenotype 

Brown 

Gene Pair 
Aabb 

Phenotype 
Gray Blue 

 

Gene Pair 
aaBb 

Phenotype 
Dark Blue 

 

Gene Pair 
aaBB 

Phenotype 
Green 

 

Gene Pair 
aabb 

Phenotype 
Pale Blue 
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A sex-linked trait is found either on the X or Y chromosome.  Due to the nature of sex 
chromosomes, a trait can only be linked to one sex chromosome.  It can either be Y-linked 
trait or X-linked trait.  If it is a Y-linked trait, it can only be based form father to son.  If it is 
an X-linked trait it can be passed by either parent to either a boy or a girl depending on 
which parent carries the mutated gene.  Often if the trait is on the X-chromosome, the 
mother is carrier for the mutated gene because she will have another normal X-
chromosome.  Many genetic disorders are hidden to the parents until they have children.  If 
the mother carries the mutated gene, she will not realize it until she has children that are 
affected by it.  This is especially true for boys that only can inherit one X-chromosome from 
their mother.  An example of a sex-lined trait is in figure four. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure Four: Sex-Linked Trait 
 

TRAIT 
Male Pattern Baldness 

X-linked trait 

Gene Pair 
XY 

Phenotype 
Normal 
Male 

Gene Pair 
XBY 

Phenotype 
Bald Male 

 

Gene Pair 
XBX 

Phenotype 
Female 
Carrier 

 

Gene Pair 
XBXB 

Phenotype 
Bald Female  
 

Gene Pair 
XX 

Phenotype 
Normal 
Female 

 


