
In Pea Plants, Purple Flower Color, C, Is
Dominant To White Flower Color, C. The
Table Shows The Frequencies
In Pea Plants, Purple Flower Color, C, Is Dominant To White Flower Color, C. The Table
Shows The Frequencies

Understanding genetic inheritance patterns is fundamental to the study of biology and plant breeding.
In pea plants, one of the most classic examples used to illustrate Mendelian inheritance involves
flower color. Specifically, the purple flower color, controlled by the dominant allele C, exhibits
inheritance patterns that are well-documented and reveal much about dominant-recessive
relationships. The table presenting the frequencies of different flower color combinations provides
valuable insights into the distribution of genotypes and phenotypes within a population, helping
students and researchers comprehend how dominant traits manifest and segregate across
generations.

This article offers a comprehensive overview of the inheritance of flower color in pea plants,
emphasizing the dominance of purple over white, analyzing the data presented in the table, and
exploring the broader implications for genetics and plant breeding.

---

Understanding Flower Color Genetics in Pea Plants

The Basic Genetic Framework

In pea plants, flower color is determined by a single gene with two alleles:

C: The dominant allele responsible for purple flower color.

c: The recessive allele responsible for white flower color.

The combination of these alleles results in three possible genotypes:

CC: Homozygous dominant – produces purple flowers.1.

Cc: Heterozygous – produces purple flowers due to dominance.2.

cc: Homozygous recessive – produces white flowers.3.



The phenotype (observable trait) corresponds to these genotypes as follows:

Purple flowers: CC and Cc

White flowers: cc

This simple Mendelian inheritance pattern underscores the dominance of the C allele over c.

---

Analysis of the Frequencies Table

Structure of the Data

The table presents the frequency counts or percentages of different flower color combinations
observed in a sample of pea plants. It typically includes data such as:

Number or percentage of purple flower plants (both homozygous and heterozygous).

Number or percentage of white flower plants.

Distribution of genotypes inferred from phenotype data.

Understanding these frequencies helps in determining whether the observed pattern aligns with
Mendelian ratios, especially the classic 3:1 ratio expected in monohybrid crosses.

Sample Data Interpretation

Suppose the table shows the following frequencies:

| Flower Color | Count | Percentage |
|----------------|--------|------------|
| Purple (PP or Pp) | 750 | 75% |
| White (pp) | 250 | 25% |

From these data, several conclusions can be drawn:

The observed ratio of purple to white flowers approximates 3:1.



The frequencies suggest that the population is in Hardy-Weinberg equilibrium, assuming
random mating and no selection.

This alignment with Mendelian inheritance confirms the dominance of the C allele (purple) over the c
allele (white).

---

Genetic Predictions and the Law of Segregation

Applying Punnett Squares

Using the allele frequencies, breeders and geneticists can predict offspring ratios through Punnett
squares. For example:

Crossing heterozygous purple-flowered plants (C c x C c) typically yields:1.

1 homozygous dominant (C C)

2 heterozygous (C c)

1 homozygous recessive (c c)

Phenotypic ratio: 3 purple : 1 white.2.

Implications of the Data

The frequencies in the table support the predictions based on the Law of Segregation, which states
that alleles separate during gamete formation, leading to the observed ratios in offspring.

---

Genotype and Phenotype Frequencies: Hardy-Weinberg
Equilibrium



Calculating Allele Frequencies

Given the data, you can calculate the frequencies of alleles:

Let p = frequency of dominant allele C1.

Let q = frequency of recessive allele c2.

Since the recessive phenotype (white) is only expressed in cc individuals:

q2 = frequency of white-flowered plants, so:

\[ q = \sqrt{\text{frequency of white flowers}} \]

Similarly,

\[ p = 1 - q \]

Estimating Population Parameters

For example, if 25% of the plants have white flowers:

\[ q^2 = 0.25 \Rightarrow q = 0.5 \]

Then,

\[ p = 1 - 0.5 = 0.5 \]

The genotype frequencies are:

C C: p2 = 0.25

C c: 2pq = 0.5

c c: q2 = 0.25

This predicts the proportions of genotypes present in the population.

---



Implications for Plant Breeding and Genetics Education

Selective Breeding

Understanding the dominance of purple flower color has practical implications:

Breeders aiming for purple flowers can select heterozygous or homozygous dominant plants.

Crossing purple-flowered plants can reliably produce purple offspring, following Mendelian
ratios.

Educational Significance

The data and inheritance pattern serve as a foundational model for teaching:

Mendelian inheritance principles

Genotype-phenotype relationships

Population genetics concepts like Hardy-Weinberg equilibrium

---

Conclusion: The Significance of Dominance in Flower
Color

The inheritance of purple flower color in pea plants exemplifies the fundamental principles of
dominant-recessive alleles. The data in the table reinforce that the C allele's dominance results in a
higher proportion of purple-flowered plants within populations, aligning with Mendel’s classic findings.
By analyzing frequencies, calculating allele and genotype proportions, and understanding inheritance
ratios, geneticists and breeders can predict outcomes, select desirable traits, and deepen their
comprehension of heredity. This understanding is not only crucial in plant breeding but also forms the
basis for exploring more complex inheritance patterns in other organisms.

Through continuous study and data analysis, scientists can further elucidate the genetic architecture
of traits, paving the way for advancements in agriculture, conservation, and genetic research. The
dominance of purple flower color in pea plants remains a timeless example of Mendelian genetics in
action, demonstrating how simple genetic principles can explain complex biological phenomena.



---
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Frequently Asked Questions

What is the dominant flower color in pea plants based on the
gene C?
Purple flower color is dominant over white when gene C is involved.

How does the C gene influence flower color in pea plants?
The C gene determines whether the flower will be purple (dominant) or white (recessive).

What are the possible genotypes for purple and white flower
colors in pea plants?
Purple flowers can be C_C_ or CC, while white flowers are cc.

What does a frequency table showing flower colors tell us
about inheritance patterns?
It reveals the distribution of genotypes and phenotypes, indicating how the dominant and recessive
alleles are inherited.

If the table shows a higher frequency of purple flowers, what
does that imply about the allele C?
It suggests that the dominant allele C is more common in the population.

How can Punnett squares be used to predict flower color
ratios in pea plants?
They help determine the expected ratios of purple to white flowers based on parental genotypes.

What is the significance of observing white flowers in a
population where C is dominant?
It indicates the presence of homozygous recessive cc individuals, and shows that white flowers can
still appear despite C being dominant.



How do the frequencies in the table help in understanding the
inheritance of flower color?
They provide empirical data to calculate allele and genotype frequencies, aiding in understanding
inheritance patterns.

Can the frequencies of flower colors change over generations
in pea plants? Why or why not?
Yes, frequencies can change due to factors like selection, genetic drift, or breeding practices,
affecting inheritance patterns over generations.

Additional Resources
Understanding the Genetics of Flower Color in Pea Plants: Dominance of Purple over White

When exploring the fascinating world of plant genetics, few topics are as accessible and illustrative as
flower color inheritance in pea plants. In pea plants, purple flower color, C, is dominant to white flower
color, c. The table shows the frequencies of various genotypic and phenotypic combinations resulting
from cross-breeding experiments. This foundational example, originally studied by Gregor Mendel,
continues to serve as a vital educational resource for understanding basic principles of heredity,
dominance, and Punnett square analysis. In this article, we will thoroughly analyze the genetic
inheritance of flower color in pea plants, interpret the provided data, and explore the broader
implications for genetics.

---

The Basics of Flower Color Inheritance in Pea Plants

Genetic Notation and Dominance

In pea plants, flower color is determined by a single gene with two alleles:

- C: The allele for purple flower color (dominant)
- c: The allele for white flower color (recessive)

Key Point: Since C is dominant to c, plants with genotypes CC and Cc will display purple flowers, while
only cc plants will have white flowers.

Genotypic and Phenotypic Expressions

- Genotype: The genetic makeup of an organism (e.g., CC, Cc, cc)
- Phenotype: The observable trait (e.g., purple or white flowers)

| Genotype | Phenotype |
|------------|------------|
| CC | Purple |
| Cc | Purple |



| cc | White |

---

The Role of Punnett Squares in Predicting Outcomes

Punnett squares provide a visual method to predict the proportions of genotypes and phenotypes in
the offspring of a cross. Let’s examine a typical monohybrid cross involving heterozygous purple-
flowered plants (C c × C c).

Cross of Two Heterozygous Purple Flower Plants

| | C | c |
|-----|-----|-----|
| C | CC | Cc |
| c | Cc | cc |

Results:

- Genotypic ratio: 1 CC : 2 Cc : 1 cc
- Phenotypic ratio: 3 purple : 1 white

This classic ratio reflects Mendel’s Law of Segregation, where the alleles segregate equally into
gametes.

---

Interpreting the Frequencies in the Table

Assuming the provided table presents observed frequencies of genotypes or phenotypes from actual
breeding experiments, the goal is to interpret how these data support the concept of dominance and
inheritance patterns.

Hypothetical Data Example

| Cross | Purple Flowers | White Flowers | Total Offspring | Percentage of Purple |
|--------|------------------|-----------------|-----------------|---------------------|
| Cc x Cc | 75 | 25 | 100 | 75% |
| CC x cc | 50 | 50 | 100 | 50% (Homozygous + Heterozygous) |

In this context:

- The frequencies demonstrate the expected ratios based on Mendelian inheritance.
- The higher frequency of purple flowers aligns with the dominance of C.

---

Analyzing the Data: What Do the Frequencies Tell Us?

Confirming Mendelian Ratios



By comparing observed frequencies to expected ratios, we can:

- Verify Mendel’s Laws: The dominant phenotype (purple) appears more frequently, consistent with a
3:1 ratio in heterozygous crosses.
- Estimate Allele Frequencies: The proportion of purple vs. white phenotypes can hint at the
underlying allele distribution in the population.

Statistical Analysis

Applying chi-square tests can determine whether the observed data fit expected Mendelian ratios:

- Null Hypothesis: The data conform to Mendelian inheritance.
- Alternative Hypothesis: The data deviate from expected ratios.

A significant chi-square result suggests factors like linkage, mutation, or sampling error may influence
the observed frequencies.

---

Broader Implications and Applications

Understanding the dominance of purple flower color in pea plants extends beyond academic interest;
it has practical applications:

Plant Breeding and Agriculture

- Selection for Desired Traits: Breeders can predict the likelihood of offspring exhibiting purple flowers,
facilitating selective breeding.
- Genetic Diversity: Recognizing dominant and recessive alleles aids in maintaining genetic diversity
in crops.

Educational Value

- Model for Inheritance: Pea plants serve as an ideal model organism for illustrating fundamental
genetic principles.
- Foundation of Modern Genetics: Mendel’s work laid the groundwork for understanding heredity, with
flower color being a prime example.

---

Common Misconceptions and Clarifications

Misconception 1: Dominant traits are always more common in the population

Clarification: While a dominant allele can produce a phenotype more frequently in heterozygous
crosses, its prevalence in the population depends on various factors like selection, mutation, and
genetic drift.

Misconception 2: Recessive traits are always rare

Clarification: Recessive traits can be common in populations where carriers (heterozygotes) are



frequent, but the trait only appears phenotypically when homozygous recessive.

---

Practical Steps in Analyzing Flower Color Data

If you have a dataset showing frequencies of flower color in pea plants, follow these steps:

1. Identify the genotypes or phenotypes and their observed frequencies.
2. Calculate expected ratios based on Mendelian inheritance (e.g., 3:1 for heterozygous crosses).
3. Perform a chi-square test to assess the fit between observed and expected data.
4. Interpret the results to confirm or question the assumption of simple dominance.

---

Conclusion

The inheritance of flower color in pea plants, with purple (C) being dominant over white (c), offers a
clear, straightforward example of Mendelian genetics. The frequencies observed in breeding
experiments reinforce fundamental principles such as dominance, segregation, and independent
assortment. By carefully analyzing the data and understanding the underlying genetics, students and
researchers can gain valuable insights into how traits are inherited and expressed in living organisms.
This example not only illustrates core genetic concepts but also underscores the importance of data
interpretation in biological research, opening pathways to more complex genetic studies and
applications.

---

In pea plants, purple flower color, C, is dominant to white flower color, c. The table shows the
frequencies of various genotypic and phenotypic combinations, providing a practical illustration of
Mendelian inheritance. Whether for classroom learning, research, or plant breeding, understanding
these principles is essential for advancing our grasp of genetics and heredity.
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