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Complete dominance Mendelian genetics answer key is an essential component of
understanding how traits are inherited in organisms. The principles of
Mendelian genetics, formulated by Gregor Mendel in the 19th century, provide
a framework for predicting the inheritance of traits based on dominant and
recessive alleles. Complete dominance occurs when one allele completely masks
the effect of another allele at the same locus. This article will explore the
foundational concepts of complete dominance, its implications in genetics,
and practical applications of Mendelian principles.

Understanding Complete Dominance

Definition of Complete Dominance

Complete dominance refers to a genetic scenario where the phenotype of the
heterozygote (an organism with two different alleles for a trait) is
indistinguishable from the phenotype of the homozygous dominant individual
(an organism with two identical dominant alleles). In this case, the dominant
allele completely overshadows the influence of the recessive allele.

For example, consider a trait determined by a single gene with two alleles: A
(dominant) and a (recessive). The possible genotypes and their corresponding
phenotypes are as follows:

- AA: Homozygous dominant - exhibits the dominant phenotype
- Aa: Heterozygous - exhibits the dominant phenotype
- aa: Homozygous recessive - exhibits the recessive phenotype

In this case, both AA and Aa individuals will display the dominant phenotype,
while only aa individuals will show the recessive trait.

Historical Background

The concept of complete dominance was first elucidated through Mendel's
experiments with pea plants in the 1860s. Mendel meticulously crossbred
plants with different traits, such as flower color and seed shape, to observe
how these traits were passed on to subsequent generations. His work laid the
groundwork for modern genetics and established the foundational principles of
heredity.



Mendel’s Laws of Inheritance

Mendel’s work identified two fundamental laws of inheritance that describe
how traits are passed from parents to offspring: the Law of Segregation and
the Law of Independent Assortment.

Law of Segregation

The Law of Segregation states that during the formation of gametes (sperm and
egg cells), the two alleles for a trait segregate from each other. This means
that each gamete carries only one allele for each gene. When gametes fuse
during fertilization, the offspring will inherit one allele from each parent.

This law can be illustrated through a simple Punnett square, which outlines
the possible genetic combinations from two parents:

- Parent 1 (AA) × Parent 2 (aa)
- Possible gametes: A (from Parent 1) and a (from Parent 2)
- Offspring: All Aa (heterozygous)

Law of Independent Assortment

The Law of Independent Assortment states that alleles for different traits
segregate independently of one another during gamete formation. This means
that the inheritance of one trait does not affect the inheritance of another
trait, provided the genes are located on different chromosomes or are far
apart on the same chromosome.

This law can be demonstrated with a dihybrid cross, where two traits are
considered simultaneously. For example, consider two traits: seed shape
(round vs. wrinkled) and seed color (yellow vs. green).

- Round seed shape (R) is dominant over wrinkled (r).
- Yellow seed color (Y) is dominant over green (y).

A cross between two heterozygous plants (RrYy × RrYy) can produce offspring
with various combinations of these traits.

Genotypic and Phenotypic Ratios

Understanding how to calculate genotypic and phenotypic ratios is crucial for
interpreting the results of genetic crosses.



Genotypic Ratios

The genotypic ratio refers to the relative number of different genotypes
produced in the offspring. For a monohybrid cross (e.g., Aa × Aa), the
genotypic ratio can be summarized as follows:

- 1 AA (homozygous dominant)
- 2 Aa (heterozygous)
- 1 aa (homozygous recessive)

This results in a genotypic ratio of 1:2:1.

For a dihybrid cross (e.g., RrYy × RrYy), the genotypic ratio would be more
complex, potentially yielding 9:3:3:1 for the different phenotypes, while the
genotypic ratio can be calculated based on the combinations of dominant and
recessive alleles.

Phenotypic Ratios

The phenotypic ratio describes the relative number of different phenotypes
produced. In the earlier monohybrid cross example (Aa × Aa), the phenotypic
ratio would be:

- 3 dominant phenotype (AA and Aa)
- 1 recessive phenotype (aa)

This results in a phenotypic ratio of 3:1.

For a dihybrid cross (RrYy × RrYy), the phenotypic ratio is typically
9:3:3:1, where:
- 9 exhibit both dominant traits
- 3 exhibit one dominant and one recessive trait
- 3 exhibit the other dominant and recessive trait
- 1 exhibits both recessive traits

Applications of Complete Dominance in Genetics

Complete dominance has significant implications in a variety of fields,
including agriculture, medicine, and evolutionary biology.

Agricultural Breeding

In agriculture, complete dominance is leveraged to breed plants and animals
with desirable traits. For instance, farmers may breed crops with resistance



to certain diseases or pests by selecting homozygous dominant or heterozygous
plants that display these traits. This method allows for more predictable and
controlled breeding outcomes, enhancing crop yield and quality.

Medical Genetics

In human genetics, understanding complete dominance is essential for
predicting the inheritance of certain genetic disorders. Some conditions are
caused by dominant alleles, meaning that individuals only need one copy of
the allele to express the trait or disorder. For example, Huntington's
disease is caused by a dominant allele, and individuals with either the
homozygous dominant or heterozygous genotype will display symptoms.

Evolutionary Biology

Complete dominance also plays a role in evolutionary biology. The dominance
relationships between alleles can influence the fitness of an organism,
affecting natural selection. For example, if a dominant allele confers a
survival advantage, it may become more prevalent in a population over
generations, leading to evolutionary changes.

Conclusion

In summary, complete dominance Mendelian genetics answer key provides a
comprehensive understanding of how traits are inherited through dominant and
recessive alleles. By grasping the principles of complete dominance,
including the laws of segregation and independent assortment, as well as the
methodologies for calculating genotypic and phenotypic ratios, one can better
appreciate the complexities of heredity. This foundational knowledge is not
only vital for academic pursuits in genetics but also has practical
applications across various scientific fields, influencing everything from
crop breeding to the study of genetic disorders. Understanding complete
dominance thus equips individuals with the tools to explore the world of
genetics and its implications for life on Earth.

Frequently Asked Questions

What is complete dominance in Mendelian genetics?
Complete dominance occurs when the phenotype of the heterozygote is
indistinguishable from that of the dominant homozygote, meaning the dominant
allele completely masks the effect of the recessive allele.



How did Gregor Mendel demonstrate complete dominance
in his experiments?
Mendel demonstrated complete dominance through his pea plant experiments,
where he crossbred plants with contrasting traits, such as tall vs. short
plants, and observed that the offspring exhibited only the dominant trait.

What is the genotype of a homozygous dominant
individual?
The genotype of a homozygous dominant individual consists of two dominant
alleles, represented as 'AA' for a trait where 'A' is the dominant allele.

In a complete dominance cross between a homozygous
dominant and a homozygous recessive, what are the
expected genotypic and phenotypic ratios in the
offspring?
The expected genotypic ratio is 100% heterozygous (Aa), and the phenotypic
ratio is also 100% expressing the dominant phenotype.

What is the phenotypic ratio in a monohybrid cross
involving complete dominance?
In a monohybrid cross involving complete dominance, the expected phenotypic
ratio in the F2 generation is 3:1, where three offspring display the dominant
phenotype for every one that displays the recessive phenotype.

Can complete dominance lead to variations in the
phenotype of offspring?
No, in complete dominance, all heterozygous offspring show the dominant
phenotype, so there is no variation between the dominant homozygous and
heterozygous individuals.

What is an example of a trait that exhibits complete
dominance?
An example of a trait that exhibits complete dominance is flower color in pea
plants, where purple (dominant) completely masks the expression of white
(recessive).

How does complete dominance differ from incomplete



dominance?
Complete dominance differs from incomplete dominance in that, in incomplete
dominance, the heterozygous phenotype is a blend of the two homozygous
phenotypes, while in complete dominance, the dominant trait completely masks
the recessive trait.

What is the significance of complete dominance in
genetic studies?
The significance of complete dominance in genetic studies lies in its
foundational role in understanding heredity, allowing scientists to predict
offspring traits based on parental genotypes using Mendelian ratios.
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