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Codominant Incomplete Dominance Practice Worksheet: Mastering Mendelian Genetics

Understanding the intricacies of inheritance patterns is fundamental to grasping the
broader principles of genetics. For students and educators alike, a solid grasp of concepts
like codominance and incomplete dominance is crucial. This comprehensive guide and
practice worksheet focuses on codominant incomplete dominance practice worksheet,
offering detailed explanations, examples, and practice problems to solidify comprehension.
We will delve into the distinctions between these two non-Mendelian inheritance patterns,
explore real-world examples, and provide you with the tools to confidently tackle related
genetics questions. Whether you're preparing for an exam or looking to deepen your
understanding of genetic expression, this resource is designed to be your go-to guide.
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Genetics, the study of heredity, has long been fascinated by the predictable patterns of
inheritance described by Gregor Mendel. However, the world of genetics is far more
complex than simple dominant-recessive relationships. Two such deviations from Mendelian
expectations are codominance and incomplete dominance. Mastering these concepts is
essential for anyone delving into biology or genetics. This article aims to provide a thorough



exploration of codominant incomplete dominance practice worksheet materials, enabling a
deeper understanding through clear explanations and practical application.

Foundational Concepts: Mendelian vs. Non-
Mendelian Inheritance

Gregor Mendel's groundbreaking work with pea plants laid the foundation for our
understanding of inheritance. He proposed that traits are passed down through discrete
units called genes, and that for each gene, an individual inherits two alleles, one from each
parent. Mendel also described the concept of dominance, where one allele can mask the
expression of another. This is known as Mendelian or complete dominance.

However, many traits do not adhere strictly to these simple dominant-recessive patterns.
Non-Mendelian inheritance encompasses a variety of inheritance patterns where the
observed phenotypic ratios deviate from those predicted by Mendelian genetics.
Codominance and incomplete dominance are two prominent examples of such deviations.
Understanding the distinctions between these patterns is key to accurately predicting
offspring genotypes and phenotypes.

Delving into Codominance

Codominance is an inheritance pattern where both alleles for a trait are expressed equally
in the phenotype of a heterozygous individual. In this scenario, neither allele is dominant
over the other, and both traits are fully and simultaneously observable. Think of it as a
partnership where both genetic instructions are carried out without one overpowering the
other.

When considering codominance, a heterozygous organism will display the characteristics of
both alleles. This is distinct from blending, as the individual traits of each allele remain
discernible. The key characteristic of codominance is the observable expression of both
parental traits in the offspring.

Understanding Incomplete Dominance

In contrast to codominance, incomplete dominance is an inheritance pattern where the
heterozygous phenotype is a blend or intermediate between the two homozygous
phenotypes. In this case, neither allele is completely dominant, and the heterozygous
offspring exhibit a phenotype that is a mix of the two parental traits. It’s like mixing two
colors of paint to create a new, intermediate color.

For example, if a red flower is crossed with a white flower, and incomplete dominance is



involved, the offspring might be pink. The pink color is not due to a new allele or a blend
that hides the original colors, but rather an expression where both alleles contribute to a
new, intermediate phenotype. This blending effect is the hallmark of incomplete
dominance.

Key Differences: Codominance vs. Incomplete
Dominance

The fundamental distinction between codominance and incomplete dominance lies in how
the alleles are expressed in a heterozygote. In codominance, both alleles are fully
expressed, resulting in a phenotype that exhibits both parental traits distinctly. For
instance, in certain cattle breeds, an allele for red coat color and an allele for white coat
color can be codominant, resulting in roan offspring where both red and white hairs are
present and easily distinguishable.

Conversely, in incomplete dominance, the heterozygote displays an intermediate
phenotype. The traits of the two alleles are not expressed distinctly but are instead blended
together. A classic example is the flower color in snapdragons. A cross between a red-
flowered plant (RR) and a white-flowered plant (WW) produces pink-flowered offspring
(RW), where the pink color is an intermediate blend of red and white. It's crucial to
remember that while both are non-Mendelian, the observable outcome in the heterozygote
is the differentiating factor.

Examples of Codominance in Organisms

Codominance is observed in several well-known biological systems. One of the most cited
examples is the ABO blood group system in humans. The gene that determines blood type
has three common alleles: $I^A$, $I^B$, and $i$. Alleles $I^A$ and $I^B$ are codominant,
meaning that if an individual inherits both, they will have blood type AB, and both A and B
antigens will be present on their red blood cells. The $i$ allele is recessive to both $I^A$
and $I^B$.

Another excellent example of codominance is seen in the coat color of certain breeds of
cattle, like Shorthorn cattle. If a red Shorthorn bull is crossed with a white Shorthorn cow,
the offspring are often roan. Roan cattle exhibit patches of both red and white hairs, with
neither color masking the other. This clearly demonstrates the simultaneous expression of
both alleles.

Examples of Incomplete Dominance in Organisms

Incomplete dominance is also prevalent in the natural world. The aforementioned
snapdragon flower color is a classic illustration. When a homozygous red-flowered plant



(CRCR) is crossed with a homozygous white-flowered plant (CWCW), the heterozygous
offspring (CRCW) display pink flowers. This intermediate color is a direct result of the
blending of the red and white alleles.

Another example can be found in the plumage of certain chickens, such as the Andalusian
fowl. When a black-feathered chicken is crossed with a white-feathered chicken, the
offspring are typically blue-feathered. This blue color is an intermediate phenotype
resulting from incomplete dominance, where both black and white feathers are present but
appear as a mixed blue shade.

Setting Up and Solving Codominant & Incomplete
Dominance Problems

To effectively solve problems involving codominance and incomplete dominance, it's
essential to follow a systematic approach. First, identify the alleles involved and their
relationship (codominant or incompletely dominant). Assign appropriate gene symbols. For
example, for incomplete dominance in flower color, you might use $C^R$ for red and
$C^W$ for white, with the heterozygote being $C^R C^W$ and exhibiting a pink
phenotype.

For codominance, you might use different letters or superscripts to denote the distinct
alleles, such as $I^A$ and $I^B$ for blood types. Then, determine the genotypes of the
parents. Construct a Punnett square using these genotypes to predict the possible
genotypes and phenotypes of the offspring. Remember that in codominance, the
heterozygote will show both traits, while in incomplete dominance, the heterozygote will
show an intermediate trait.

Key steps to remember:

Identify the alleles and their dominance relationship.

Assign appropriate genetic symbols.

Determine the genotypes of the parents.

Construct a Punnett square.

Analyze the resulting genotypes to determine the phenotypes.

Ensure you are distinguishing between simultaneous expression (codominance) and
blending (incomplete dominance).



Codominant Incomplete Dominance Practice
Worksheet: Problems

Let's test your understanding with some practice problems. These questions are designed
to reinforce the concepts of codominance and incomplete dominance.

Problem 1 (Incomplete Dominance):
In a certain species of flower, the allele for red petals (R) is incompletely dominant over the
allele for white petals (W). A cross between a homozygous red-flowered plant and a
homozygous white-flowered plant results in offspring with pink flowers. What will be the
phenotypic ratio of offspring from a cross between two pink-flowered plants?

Problem 2 (Codominance):
In horses, the allele for a chestnut coat color (C) and the allele for a cream coat color (Cr)
are codominant. When crossed, a chestnut horse and a cream horse produce offspring with
a palomino coat color, which is characterized by a golden coat with a white mane and tail. If
two palomino horses are crossed, what are the expected phenotypic ratios of their
offspring?

Problem 3 (Incomplete Dominance):
The fur color in a species of rabbit is determined by a gene with incomplete dominance. The
homozygous genotypes are BB for black fur, bb for white fur, and Bb for grey fur. If a grey
rabbit is crossed with a white rabbit, what are the possible genotypes and phenotypes of
their offspring, and in what ratios?

Problem 4 (Codominance):
Consider the ABO blood group system in humans, where alleles $I^A$ and $I^B$ are
codominant, and the allele $i$ is recessive. A man with blood type AB has a child with a
woman who has blood type O. What are the possible blood types of their children?

Problem 5 (Mixed Practice):
In a fictional plant, flower color is determined by incomplete dominance. Red flowers (RR)
crossed with white flowers (WW) produce pink flowers (RW). In the same plant, leaf shape is
determined by codominance. Broad leaves (LL) and narrow leaves (Ll) are codominant,
resulting in plants with both broad and narrow leaf structures (LN). If a pink-flowered plant
with both broad and narrow leaf structures (RWLN) is crossed with a white-flowered plant
with narrow leaves (WWLL), what are the expected genotypic and phenotypic ratios of the
offspring for both traits?



Solutions to Codominant Incomplete Dominance
Practice Worksheet

Here are the solutions to the practice problems to help you check your work and reinforce
your understanding.

Solution 1 (Incomplete Dominance):
Cross between two pink-flowered plants (RW x RW):

Punnett Square:

R | W

R | RR | RW

W | RW | WW

Genotypes: 1 RR : 2 RW : 1 WW

Phenotypes: 1 Red : 2 Pink : 1 White

Phenotypic ratio: 1:2:1 (Red:Pink:White)

Solution 2 (Codominance):
Cross between two palomino horses (CCr x CCr):

Punnett Square:

C | Cr

C | CC | CCr

Cr | CCr | CrCr

Genotypes: 1 CC : 2 CCr : 1 CrCr

Phenotypes: 1 Chestnut : 2 Palomino : 1 Cream

Phenotypic ratio: 1:2:1 (Chestnut:Palomino:Cream)



Solution 3 (Incomplete Dominance):
Cross between a grey rabbit (Bb) and a white rabbit (bb):

Punnett Square:

B | b

b | Bb | bb

b | Bb | bb

Genotypes: 2 Bb : 2 bb

Phenotypes: 2 Grey : 2 White

Genotypic ratio: 1:1 (Bb:bb)

Phenotypic ratio: 1:1 (Grey:White)

Solution 4 (Codominance):
Man with blood type AB ($I^A I^B$) and a woman with blood type O ($ii$).

Punnett Square:

$I^A$ | $I^B$

i | $I^A i$ | $I^B i$

i | $I^A i$ | $I^B i$

Possible Genotypes: $I^A i$ and $I^B i$

Possible Blood Types: Type A and Type B

Solution 5 (Mixed Practice):
Flower color: Pink (RW) x White (WW) [Incomplete Dominance]



Flower Color Punnett Square:

R | W

W | RW | WW

W | RW | WW

Flower Color Genotypes: 2 RW : 2 WW

Flower Color Phenotypes: 2 Pink : 2 White

Leaf shape: Broad and narrow (LN) x Narrow leaves (LL) [Codominance - Assuming N
represents narrow leaves]

Leaf Shape Punnett Square:

L | N

L | LL | LN

L | LL | LN

Leaf Shape Genotypes: 2 LL : 2 LN

Leaf Shape Phenotypes: 2 Broad : 2 Broad and Narrow

Combined Phenotypic Ratios:

To find the combined ratios, we multiply the probabilities of each trait:

Pink Flowers (2/4 = 1/2)

White Flowers (2/4 = 1/2)

Broad Leaves (2/4 = 1/2)

Broad and Narrow Leaves (2/4 = 1/2)

Possible combined phenotypes:

Pink Flowers and Broad Leaves: (1/2) (1/2) = 1/4

Pink Flowers and Broad and Narrow Leaves: (1/2) (1/2) = 1/4



White Flowers and Broad Leaves: (1/2) (1/2) = 1/4

White Flowers and Broad and Narrow Leaves: (1/2) (1/2) = 1/4

Overall Phenotypic Ratio: 1:1:1:1 (Pink/Broad : Pink/Broad & Narrow : White/Broad :
White/Broad & Narrow)

Tips for Success with Codominance and
Incomplete Dominance

To excel in understanding and solving problems related to codominance and incomplete
dominance, consider these helpful tips. Firstly, pay close attention to the wording of the
problem; it will explicitly state whether the inheritance pattern is codominant or
incompletely dominant, or it will provide enough information to deduce it.

Secondly, practice drawing clear Punnett squares and labeling genotypes and phenotypes
accurately. Visualizing the possible combinations of alleles can significantly reduce errors.
Always double-check your work for any misinterpretations of the dominance relationships.
Understanding that codominance results in both traits being visible simultaneously, while
incomplete dominance results in an intermediate blended trait, is paramount.

Finally, don't hesitate to review real-world examples. Connecting the abstract genetic
principles to observable traits in organisms like blood types, flower colors, or animal coats
can solidify your comprehension and make the concepts more tangible. Consistent practice
with various scenarios will build your confidence in tackling any genetics problem involving
these non-Mendelian inheritance patterns.

Frequently Asked Questions

What is the primary difference between codominance
and incomplete dominance in genetics?
In codominance, both alleles are fully expressed in the phenotype, leading to a mosaic or
spotted appearance. In incomplete dominance, neither allele is completely dominant,
resulting in an intermediate or blended phenotype.

Can you provide a common example of incomplete
dominance in plants?
A classic example is flower color in snapdragons. A cross between a red-flowered
snapdragon (RR) and a white-flowered snapdragon (rr) produces offspring with pink flowers
(Rr).



What is a real-world example of codominance in
animals?
The roan coat color in cattle is a good example. If a red cow (RR) is crossed with a white
bull (WW), the offspring (RW) will have both red and white hairs, appearing as a roan color.

How do Punnett squares help in practicing codominant
and incomplete dominance problems?
Punnett squares allow us to visualize the possible genotypes and phenotypes of offspring
resulting from a cross. For codominance, both alleles are written above the offspring's
genotype. For incomplete dominance, the heterozygous genotype represents the blended
phenotype.

If a red flower (RR) is crossed with a pink flower (Rr) in
snapdragons, what are the possible offspring
phenotypes?
Using a Punnett square: R (from red) x R (from pink) = RR (red). R (from red) x r (from pink)
= Rr (pink). r (from pink) x R (from red) = Rr (pink). r (from pink) x r (from pink) = rr
(white). So, the possible phenotypes are red, pink, and white.

What is the genotypic ratio of offspring from a cross
between two roan horses?
If 'R' represents the allele for red hair and 'W' represents the allele for white hair, a roan
horse has the genotype RW. A cross between two RW individuals will produce offspring with
genotypes RR (red), RW (roan), and WW (white) in a 1:2:1 ratio.

How do we determine the phenotype for a
heterozygous individual in incomplete dominance?
In incomplete dominance, the heterozygous genotype (e.g., Rr) expresses an intermediate
phenotype. For snapdragons, Rr results in pink flowers, a blend of red and white.

What is the advantage of practicing these types of
inheritance patterns?
Practicing codominance and incomplete dominance helps reinforce understanding of allele
interactions beyond simple dominance, improves Punnett square skills, and builds a
foundation for more complex genetic concepts.

Are there other real-world examples of incomplete
dominance besides flower color?
Yes, human hair texture can exhibit incomplete dominance. For example, a person with one



allele for curly hair and one allele for straight hair might have wavy hair.

Additional Resources
Here are 9 book titles related to codominant and incomplete dominance practice, each
starting with "":

1. Inheritance Patterns Explained: Codominance and Incomplete Dominance
This book provides clear explanations of both codominant and incomplete dominance
inheritance patterns. It breaks down complex genetic concepts into easily digestible
sections, ideal for students needing a foundational understanding. Numerous examples and
diagrams illustrate how these non-Mendelian ratios appear in real-world scenarios, making
the material more concrete.

2. Genetics Problem Solving: Mastering Dominance Variations
Focusing on practical application, this title delves into a wide array of genetics problems
that feature codominance and incomplete dominance. It offers step-by-step solutions and
strategies for tackling various scenarios, from Punnett squares to pedigree analysis. The
book aims to build confidence and proficiency in solving problems involving these specific
inheritance patterns.

3. Beyond Simple Dominance: A Genetics Workbook
This workbook is designed to move learners beyond basic Mendelian genetics, specifically
targeting variations like codominance and incomplete dominance. It includes a wealth of
practice problems with increasing difficulty, allowing for skill progression. The exercises are
crafted to solidify understanding of how these traits are expressed and inherited.

4. Decoding Genetic Traits: Practice for Incomplete and Codominance
This resource offers targeted practice for understanding and applying knowledge of
incomplete and codominant inheritance. It features a variety of exercises, from identifying
trait expressions to calculating probabilities. The book emphasizes the distinct differences
between these two patterns and their implications.

5. Genomic Expressions: Understanding Codominant and Incomplete Traits
This title explores the molecular basis and observable outcomes of codominant and
incomplete dominance at a genomic level. It explains how alleles interact to produce
heterozygous phenotypes different from either homozygous state. The book bridges the
gap between abstract genetic principles and tangible biological expressions.

6. Punnett Square Proficiency: Dominance Variations Practice
Dedicated to honing Punnett square skills, this book specifically focuses on problems
involving codominance and incomplete dominance. It guides readers through the process of
setting up and interpreting Punnett squares for these inheritance patterns. The exercises
are designed to ensure mastery of predicting offspring genotypes and phenotypes.

7. Biological Phenotypes: Analyzing Codominant and Incomplete Inheritance
This book centers on the observable characteristics (phenotypes) that arise from
codominant and incomplete inheritance. It provides real-world biological examples, such as
blood types and flower coloration, to illustrate these concepts. The content encourages
critical thinking about how genetic makeup translates into physical traits.



8. Genetics Practice Arena: Incomplete and Codominance Challenges
This title presents a collection of challenging practice problems designed to test and
strengthen understanding of incomplete and codominance. It includes scenarios that
require careful analysis and application of learned principles. The book serves as a
comprehensive review and assessment tool for genetics students.

9. Allelic Interactions in Practice: Dominance Patterns Workbook
This workbook specifically addresses the practical aspects of allelic interactions, focusing
on codominance and incomplete dominance. It provides numerous practice opportunities
for learners to apply their knowledge of how different alleles interact within a population.
The exercises are geared towards developing a strong grasp of these fundamental genetic
concepts.
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