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Understanding the nature of genetic traits is fundamental to the study of biology,
especially in the context of inheritance patterns. Among these, sex-linked traits are a
fascinating subset, characterized by their association with sex chromosomes. This article
explores various traits, specifically purple flower color in pea plants, eye color in fruit
flies, and the red-green color vision, to determine which are or are not considered sex-
linked traits. By examining their inheritance patterns, chromosomal basis, and genetic
mechanisms, we aim to clarify the distinctions and provide a comprehensive
understanding of sex-linked traits.

What Are Sex-linked Traits?

Definition and Characteristics

Sex-linked traits are traits that are determined by genes located on sex chromosomes,
primarily the X chromosome in humans and many other organisms. These traits exhibit
distinctive inheritance patterns because the genes are linked to one sex or the other.

Key characteristics of sex-linked traits include:

They are often inherited differently in males and females due to the presence of
different sex chromosomes (XY in males, XX in females).

They can show unique patterns of inheritance such as hemizygosity in males, leading
to expression of recessive traits more frequently.

They are commonly associated with traits like color blindness, hemophilia, and
certain muscular dystrophies in humans.

Chromosomal Basis

In most organisms with XY sex determination, the sex-linked traits are associated with
genes located on the X chromosome. Because males have only one X chromosome, any



allele present on it (whether dominant or recessive) will be expressed, whereas females
have two X chromosomes, allowing for potential carrier states.

Traits Under Consideration

The traits we analyze in this context include:

Purple Flower Color in Pea Plants1.

Eye Color in Fruit Flies2.

Red-Green Color Vision in Humans3.

We will examine each trait's inheritance pattern to determine whether it is sex-linked or
autosomal.

Purple Flower Color in Pea Plants

Background and Inheritance Pattern

Purple flower color in pea plants (Pisum sativum) was one of the classic traits studied by
Gregor Mendel. Mendel's experiments revealed that flower color is inherited in a simple
Mendelian manner, following autosomal inheritance patterns.

The key points include:

Flower color is controlled by a gene located on an autosome (non-sex chromosome).

Purple color is dominant over white.

The inheritance pattern is predictable with a typical Mendelian ratio in offspring.

Why It Is Not Considered a Sex-linked Trait

Since the gene controlling purple flower color resides on an autosome, it is not linked to
the sex chromosomes. Therefore:



Its inheritance is independent of the sex of the plant.

Both male and female plants are equally likely to carry and express the trait.

Crosses and ratios follow Mendel's laws without sex bias.

Conclusion: Purple flower color in pea plants is an autosomal trait, not a sex-linked trait.

Eye Color in Fruit Flies

Background and Inheritance Pattern

Drosophila melanogaster, the common fruit fly, has been extensively studied for
inheritance patterns, especially eye color. The most well-known allele is the red eye color,
with mutations leading to white-eyed flies.

Key points include:

The gene for eye color is located on the X chromosome.

Red eye color is dominant; white is recessive.

Males (XY) with the white-eyed allele will have white eyes, as they have only one X
chromosome.

Females (XX) need two copies of the recessive allele to have white eyes.

Why It Is Considered a Sex-linked Trait

The inheritance pattern of eye color in fruit flies is a classic example of a sex-linked trait
because:

The responsible gene is on the X chromosome.

Males show the trait directly if they carry the recessive allele, due to hemizygosity.

Crosses demonstrate different ratios in males and females, consistent with X-linked
inheritance.



Conclusion: Eye color in fruit flies is a sex-linked trait, specifically X-linked.

Red-Green Color Vision

Background and Inheritance Pattern

Color vision deficiencies, particularly red-green color blindness, are common in humans
and are inherited traits.

Key points include:

The gene responsible for red-green color vision is located on the X chromosome.

Color blindness is recessive; males are more frequently affected because they have
only one X chromosome.

Females can be carriers without expressing the trait if they have a normal allele on
one of their X chromosomes.

Why It Is Considered a Sex-linked Trait

The inheritance pattern of red-green color blindness aligns with sex-linked traits because:

The causative gene resides on the X chromosome.

Expression differs between males and females due to the number of X chromosomes.

The trait displays a characteristic inheritance pattern, with males more likely to be
affected.

Conclusion: Red-green color vision deficiency is a classic example of a sex-linked trait.

Summary and Final Analysis

Based on the detailed examination:



Purple Flower Color in Pea Plants: Not a sex-linked trait; controlled by autosomal
genes.

Eye Color in Fruit Flies: A sex-linked trait; located on the X chromosome.

Red-Green Color Vision: A sex-linked trait; located on the X chromosome.

Therefore, purple flower color in pea plants is the trait among the three that is not
considered sex-linked.

Implications in Genetics and Breeding

Understanding whether a trait is sex-linked or autosomal has significant implications in
genetics, medicine, and breeding programs.

- In humans, sex-linked traits like color blindness and hemophilia require specific
inheritance considerations for counseling and diagnosis.
- In plants and insects, knowing whether a trait is sex-linked helps in predicting
inheritance ratios and in selective breeding strategies.

Final Thoughts

The distinction between sex-linked and autosomal traits lies at the heart of genetic
inheritance. Recognizing which traits are linked to sex chromosomes allows scientists and
breeders to predict inheritance patterns accurately. The classic examples
discussed—flower color in peas, eye color in fruit flies, and human color vision—serve as
foundational cases illustrating these principles.

In conclusion, among the traits analyzed, purple flower color in pea plants is not a sex-
linked trait, whereas eye color in fruit flies and red-green color vision in humans are both
classic examples of sex-linked inheritance. Understanding these differences enhances our
grasp of genetics, inheritance patterns, and biological diversity across species.

---
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Frequently Asked Questions

Which trait among the options is not considered a sex-
linked trait?
Purple flower color in pea plants is not considered a sex-linked trait.

Why is eye color in fruit flies classified as a sex-linked
trait?
Eye color in fruit flies is sex-linked because the gene responsible is located on the X
chromosome, leading to different inheritance patterns in males and females.

Is red-green color vision deficiency a sex-linked trait?
Yes, red-green color vision deficiency is a sex-linked trait, typically inherited via the X
chromosome.

What differentiates traits like purple flower color in pea
plants from sex-linked traits?
Purple flower color in pea plants is inherited independently of sex chromosomes and is
controlled by autosomal genes, making it a non-sex-linked trait.

Can eye color in fruit flies be inherited independently of
sex chromosomes?
No, eye color in fruit flies is usually a sex-linked trait because the gene is located on the X
chromosome, influencing inheritance patterns based on sex.

Additional Resources
Which Is Not Considered A Sex-linked Trait? Purple Flower Color in Pea Plants, Eye Color
in Fruit Flies, Red-Green

In the vast world of genetics, understanding how traits are inherited provides crucial
insights into biological diversity, evolution, and even medical science. Among these traits,
some are directly linked to an organism's sex chromosomes, leading to patterns of
inheritance that differ significantly from autosomal traits. But which traits are classified as
sex-linked, and which are not? This question often arises in genetics education and
research, especially when analyzing specific characteristics like flower color in plants or
eye color in fruit flies. This article explores the distinctions, focusing on why purple flower
color in pea plants and eye color in fruit flies are generally not considered sex-linked
traits, contrasting them with traits like red-green color blindness, which is a well-known
sex-linked characteristic.



---

Understanding Sex-linked Traits: The Basics

Before diving into specific examples, it's vital to grasp what constitutes a sex-linked trait.

Sex-linked traits are characteristics determined by genes located on sex
chromosomes—primarily the X chromosome in humans and many other species. Because
the Y chromosome carries fewer genes, traits linked to the X chromosome exhibit
distinctive inheritance patterns, especially in males who have only one X chromosome (XY)
versus females with two (XX).

Key features of sex-linked traits include:
- A higher prevalence in one sex (often males for X-linked traits).
- Different inheritance patterns compared to autosomal traits.
- The potential for carriers—females who do not express the trait but can pass it on.

Conversely, autosomal traits are governed by genes on non-sex chromosomes (autosomes),
inherited equally by males and females, with Mendelian ratios dictating their inheritance.

---

Purple Flower Color in Pea Plants: An Autosomal Trait

Historical Context and Genetics

Pea plants (Pisum sativum), the classic subjects of Gregor Mendel's experiments, display a
variety of traits, including flower color. Mendel identified purple flower color as a
dominant trait, with white being recessive.

Inheritance Pattern

- Genetic basis: The gene responsible for flower color in pea plants resides on an autosome
(non-sex chromosome).
- Inheritance: The purple flower trait follows Mendelian inheritance patterns, where
crossing purple-flowered plants with white-flowered ones yields predictable ratios of
purple to white offspring.
- Sex independence: The phenotype of flower color is the same regardless of the plant's
sex; whether the plant is male, female, or hermaphroditic, the flower color is inherited
independently of sex.

Implications

Since the gene responsible for purple flower color is on an autosome, the inheritance
pattern is not influenced by the plant’s sex. This indicates that purple flower color in pea
plants is not a sex-linked trait.

Why?

- The gene is located on a non-sex chromosome.
- The trait is expressed equally in male and female plants.



- The inheritance pattern does not display sex-specific ratios.

This makes it a textbook example of an autosomal dominant trait in plants, illustrating the
classic Mendelian inheritance pattern.

---

Eye Color in Fruit Flies: Typically Autosomal or Sex-Linked?

The Model Organism: Drosophila melanogaster

Fruit flies are a cornerstone of genetic research due to their short life cycle and ease of
breeding. One of the most studied traits in Drosophila is eye color, with the wild-type
being bright red and mutants displaying white eyes.

Historical Discoveries

Thomas Hunt Morgan's experiments in the early 20th century revealed that eye color in
fruit flies could be inherited in a sex-linked manner, leading to groundbreaking insights
into chromosomal inheritance. However, not all eye color traits in fruit flies are sex-linked.

Inheritance Patterns

- Red-eyed flies: Typically dominant.
- White-eyed flies: Recessive.

Sex-linked vs. Autosomal Eye Color

- The white eye mutation is sex-linked, located on the X chromosome. Males with the
mutant allele display white eyes because they have only one X chromosome. Females need
two copies of the mutant allele to express white eyes.

- However, not all eye color variations in fruit flies are sex-linked. For example, some
laboratory strains have mutations affecting eye pigmentation that are inherited
autosomally.

Conclusion

While white-eye color in Drosophila is a classic example of a sex-linked trait, other eye
color variations can be autosomal. Therefore, eye color in fruit flies is not universally a
sex-linked trait—it depends on the specific mutation.

---

Red-Green Color Blindness: A Classic Sex-Linked Trait

To contrast the previous examples, consider red-green color blindness in humans. This
trait is a well-known example of a sex-linked characteristic.

Genetic Basis



- The gene responsible for red-green color vision is located on the X chromosome.
- Males (XY) are more frequently affected because they have only one X chromosome.
- Females (XX) are usually carriers unless they inherit two copies of the mutant gene.

Inheritance Pattern

- An affected father cannot pass the trait to his sons but can pass the gene to his
daughters, who become carriers.
- Carrier females have a 50% chance of passing the mutation to their sons, who will then
be affected.

Implication

This inheritance pattern exemplifies classic X-linked recessive inheritance, making red-
green color blindness a hallmark of sex-linked traits.

---

Why Purple Flower Color and Eye Color in Fruit Flies Are Not Considered Sex-linked

Now, synthesizing the information:

- Purple flower color in pea plants is controlled by genes on autosomes. Its inheritance
pattern is Mendelian and does not depend on the sex of the plant. Therefore, it is not a
sex-linked trait.

- Eye color in fruit flies can be either sex-linked or autosomal, depending on the specific
mutation studied. The classic white-eye mutation is sex-linked, but other eye color
variations are autosomal. Thus, not all eye color traits in fruit flies are sex-linked.

Summary of Key Differences

| Trait | Location of Gene | Inheritance Pattern | Sex-linkage | Typical in Species |
|---------------------------|------------------|------------------------|--------------|------------------------------|
| Purple flower color in pea plants | Autosomal | Mendelian | No | Plants |
| Eye color in fruit flies | Depends (autosomal or sex chromosome) | Mendelian or sex-
linked | Varies | Fruit flies |
| Red-green color blindness | X chromosome | Sex-linked recessive | Yes | Humans |

---

Implications in Genetics and Breeding

Understanding which traits are sex-linked versus autosomal has practical implications:

- In plant breeding, knowing that flower color is autosomal helps predict offspring
phenotypes.
- In medical genetics, recognizing sex-linked traits like color blindness aids in genetic
counseling and disease management.
- In evolutionary biology, the inheritance patterns influence how traits spread through
populations.



Final Thoughts

The distinction between sex-linked and autosomal traits is fundamental to genetics. While
traits like red-green color blindness exemplify classic sex-linked inheritance,
characteristics such as purple flower color in pea plants and most eye color variations in
fruit flies are not considered sex-linked because their genetic basis resides outside the sex
chromosomes. Recognizing these differences enhances our understanding of inheritance
mechanisms, offering insights into biological diversity across species.

---

In conclusion, if you're asked which of these traits—purple flower color in pea plants, eye
color in fruit flies, or red-green color blindness—is not considered a sex-linked trait, the
clear answer is that purple flower color in pea plants and most eye color traits in fruit flies
fall outside the category of sex-linked traits. They are governed by autosomal genes,
inherited independently of sex chromosomes, and follow Mendelian inheritance patterns.
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