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This question involves understanding the principles of Mendelian genetics, particularly how alleles for
seed shape and color segregate and combine during reproduction. When crossing two pea plants with
specific genotypes, predicting the phenotypic ratio of their offspring requires analyzing the
inheritance patterns of each trait separately and then combining the results. In this case, the parent
plants are RrYy and RRyy, and we want to determine what proportion of their progeny will have round
yellow peas, with "R" representing the allele for round shape (dominant), "r" for wrinkled shape
(recessive), "Y" for yellow color (dominant), and "y" for green color (recessive).

Understanding the Parent Genotypes

Parent 1: RrYy

- This plant is heterozygous for both seed shape and color traits.
- It carries one dominant allele (R) and one recessive allele (r) for shape.
- It carries one dominant allele (Y) and one recessive allele (y) for color.

Parent 2: RRyy

- This plant is homozygous dominant for seed shape (RR).
- It is homozygous recessive for seed color (yy).

Determining the Possible Gametes

Gametes from Parent 1 (RrYy)

- Since RrYy is heterozygous for both traits, it can produce four types of gametes:
1. RY
2. Ry
3.rY



4.ry

- Each gamete type is equally likely, with a probability of 1/4.

Gametes from Parent 2 (RRyy)

- Since RRyy is homozygous for shape and color:

- All gametes will carry the R allele (since it's homozygous dominant).
- All gametes will carry the y allele (since it's homozygous recessive).
- Therefore, every gamete from Parent 2 is:

-R y

Constructing the Punnett Square

Combining Parent Gametes

- Since Parent 2 produces only R y gametes, and Parent 1 produces four types of gametes, we focus
on crossing each of Parent 1's gametes with R y.

Possible Offspring Genotypes

| Parent 1 Gamete | Parent 2 Gamete | Offspring Genotype | Phenotype |
I I I I I

| RY | Ry | RRYYy|Round Yellow (R-,Y-) |

| Ry | Ry | RRy Yy | Round Green (R-,yy) |

|rY|Ry|RrYy|Round Yellow (R |

|ry | Ry |Rryy | Round Green (R-yy) |

- Note: RR, R, and r r genotypes can result for shape; YY, Yy, y y for color.

Analyzing the Phenotypic Ratios

Determining Which Offspring Have Round Yellow Peas

- Round shape requires at least one dominant R allele.
- Yellow color requires at least one dominant Y allele.



Genotypes Corresponding to Round Yellow Peas

-RRYY
-RRYy
-RRyy
-RrYY
-RrYy

- Since Parent 2 always contributes R and y alleles, and Parent 1 provides R orr, Y ory, the possible
genotypes for round yellow peas are:

1.RRYY
2.RRYy
3.RrYY
4.RrYy

- These genotypes all have at least one R and one Y, thus showing round yellow phenotype.

Calculating the Probabilities

Step 1: Probabilities of Parent 1 Gametes

-RY: 1/4
-Ry: 1/4
-TY: 1/4
-ry: 1/4

Step 2: Combining with Parent 2 Gamete (R y)

- The combined genotypes and their probabilities:

| Parent 1 Gamete | Parent 2 Gamete | Offspring Genotype | Probability |
| | | I |
|RY|Ry[RRYYy|(1/4)(1) = 1/4 |

|Ry [Ry|RRyy]|1/4]

['Y]Ry|RrYy|1l/4]

Iry[Ry[Rryy][1/4]

Step 3: Phenotypic Outcomes of Offspring

-R R Y y: Round Yellow
-R Ry y: Round Green
-RrYy:Round Yellow
-Rryy: Round Green



- Only the first and third genotypes produce round yellow peas.

Step 4: Summing the Probabilities for Round Yellow Peas

-RRYy: 1/4
“RrYy:1/4

- Total probability for round yellow peas:

\[
\frac{1}{4} + \frac{1}{4} = \frac{2}{4} = \frac{1}{2}
\]

Final Answer: The Fraction of Offspring with Round
Yellow Peas

The probability, or fraction, of the offspring having round yellow peas from this cross is 1/2 or 50%.

Summary of Key Points

e The parent plants are RrYy and RRyy, with one heterozygous and one homozygous genotype
respectively.

e Parent 2 always contributes R and y alleles; Parent 1 produces four types of gametes.
» The offspring genotypes and phenotypes are determined by combining these gametes.

* Only offspring with at least one R allele (for round shape) and at least one Y allele (for yellow
color) are considered round yellow peas.

e The calculated fraction of such offspring is 1/2, meaning 50% of the progeny will have round
yellow peas.

This exercise illustrates the utility of Punnett squares and probability calculations in predicting genetic
outcomes, emphasizing how dominant and recessive alleles influence phenotype ratios in Mendelian
inheritance.



Frequently Asked Questions

What is the expected phenotypic ratio of offspring when
crossing RrYy and RRyy pea plants?

The expected phenotypic ratio is 3 round yellow : 1 round green : 1 wrinkled yellow : 1 wrinkled
green.

What fraction of the offspring from crossing RrYy and RRyy
pea plants will have round yellow peas?

One-fourth (1/4) of the offspring will have round yellow peas.

How do the dominant and recessive alleles for pea shape and
color segregate in this cross?

R and Y are dominant alleles, while r and y are recessive. The cross produces various combinations,
but only those with R and Y alleles will show round yellow peas.

What is the genotypic ratio of the offspring when crossing
RrYy with RRyy?

The genotypic ratio is 1 RRYy : 2 RRYy : 2 RrYy : 1 RRyy.

Why is the fraction of offspring with round yellow peas
specifically 1/4 in this cross?

Because only the genotype combinations with at least one R and one Y allele produce round yellow
peas, which occurs in one-fourth of the total possible offspring.

Can you explain how to determine the probability of getting
round yellow peas from this cross?

Yes, by analyzing the combinations of alleles inherited from each parent, you can calculate the
probability of offspring inheriting at least one R and one Y allele, resulting in round yellow peas.

What is the significance of the parental genotypes RrYy and
RRyy in predicting offspring traits?

These genotypes influence the segregation of alleles, determining the likelihood of offspring
exhibiting certain traits like round yellow peas based on dominant and recessive alleles.

If the goal is to maximize the number of round yellow pea



plants, which parent should be used in the cross?

Using a parent with the genotype RRYy or RRYy-like genotypes would increase the chance of offspring
with round yellow peas, but crossing RrYy with RRYy would yield a higher proportion than RrYy and
RRyy.

Additional Resources

If You Cross RrYy And RRyy Pea Plants, What Fraction Of The Offspring Will Have Round Yellow Peas?
Understanding the genetic inheritance of traits in pea plants has long been a foundational aspect of
classical genetics. When exploring the crossing of different pea plant varieties, predicting the
phenotypic outcomes of the offspring requires a thorough grasp of inheritance patterns, gene
interactions, and Punnett square analysis. In this article, we will delve into the specifics of crossing

RrYy and RRyy pea plants and determine the proportion of their progeny that will exhibit round yellow
peas, considering the genetic basis and probability calculations involved.

Introduction to Pea Plant Genetics

Historical Significance

Gregor Mendel's pioneering experiments with pea plants laid the groundwork for understanding
inheritance patterns. By selectively breeding plants with distinct traits such as seed shape and color,
Mendel deduced that characteristics are inherited as discrete units—what we now know as genes.

Traits Under Consideration

In this scenario, two key traits are considered:

- Seed Shape: Round (dominant, R) vs. Wrinkled (recessive, r)
- Seed Color: Yellow (dominant, Y) vs. Green (recessive, y)

Each trait is controlled by a single gene with two alleles, exhibiting simple Mendelian inheritance.

Genotypic Composition of Parent Plants



Parent 1: RrYy

- Heterozygous for both traits:
- R (round): heterozygous
- Y (yellow): heterozygous

Parent 2: RRyy

- Homozygous dominant for shape:
- R (round): homozygous dominant
- Homozygous recessive for color:

-y (green): homozygous recessive

Genetic Cross Analysis

Understanding the Parent Genotypes

- Parent 1 (RrYy) can produce four types of gametes based on independent assortment:
1. RY
2. Ry
3.rY
4.ry

- Parent 2 (RRyy) produces only one type of gamete:
1.Ry

Gamete Combinations

By crossing these, we can analyze the potential genotypes of the offspring.

Constructing the Punnett Square

Step 1: List Parent 1 Gametes
- RY, Ry, 1Y, ry



Step 2: List Parent 2 Gamete
-Ry

Step 3: Cross Each Parent 1 Gamete with Parent 2 Gamete

| | Ry (Parent 2) |

| | |

| RY (Parent1) |[RRYy |
| Ry (Parent1) |[RRy Yy |
| rY (Parent1l) [rRY Yy |
| ry (Parent1l) [rRyy|

This results in the following genotypes for the offspring:

1.RRYy
2.RRyy
3.rRYy
4. rRyy

Determining Phenotypes of Offspring

Phenotypic Traits Analysis

- Shape (R): Dominant over r
- Color (Y): Dominant over y

Applying these rules to each genotype:

| Genotype | Shape | Color | Phenotype |

I | | | |
|RRYY|RR|Yy]|Round, Yellow |
|RRyy|RR]|yy|Round, Green |
|[rRYY|RR|Yy]|Round, Yellow |
|[rRyy|RR|yy|Round, Green |

From this, we observe that:

- All genotypes have at least one dominant R allele, so all will produce round seeds.
- The Y allele's presence determines yellow color; only the genotypes with at least one Y will result in
yellow seeds.



Calculating the Fraction of Offspring with Round Yellow
Peas

Identifying Genotypes Corresponding to Round Yellow Peas

- For seed shape: All offspring have R R or R r genotypes, both expressing round shape.
- For seed color: Y allele must be present; genotypes with at least one Y (Y y or YY) will be yellow.

In our table:

-RRY y: Round, Yellow
-R Ry y: Round, Green
-rRY y: Round, Yellow
-r Ry y: Round, Green

Therefore, the offspring with round yellow peas are those with genotypesRRYyandrRY'y.

Frequency of Round Yellow Offspring

- Total offspring analyzed: 4
- Number of round yellow: 2

Thus, the fraction is:

\[
\boxed{\frac{2}{4} = \frac{1}{2}}
\]

Conclusion: Half of the progeny will have round yellow peas.

In-Depth Genetic Explanation

The Role of Dominant and Recessive Alleles
The inheritance pattern observed here exemplifies Mendelian dominance:
- The R allele is dominant for seed shape, ensuring all offspring are round regardless of r presence.

- The Y allele is dominant for seed color, and only the presence of at least one Y results in yellow
peas.



Independent Assortment and Segregation

- The law of independent assortment explains the combination of alleles from different genes.
- The segregation of alleles during gamete formation results in the observed ratios.

Gene Linkage and Recombination

In this specific cross, the genes are assumed to assort independently, which aligns with Mendel's
principles. However, if the genes were linked on the same chromosome, the ratios could differ, but
this is beyond the scope of this scenario.

Implications and Broader Context

Predictive Power of Mendelian Genetics

This analysis highlights how Mendel's principles enable breeders and geneticists to predict phenotypic
ratios reliably. Such predictions are essential in agriculture, horticulture, and genetic research.

Application in Plant Breeding

Understanding these inheritance patterns allows breeders to select parent plants strategically to
produce desired traits, like round yellow peas, with predictable frequencies.

Limitations and Considerations

While Mendelian ratios provide a useful framework, real-world scenarios may involve linked genes,
gene interactions, or environmental influences that alter expected ratios.

Conclusion

Crossing a heterozygous round yellow pea plant (RrYy) with a homozygous round green pea plant
(RRyy) results in offspring where approximately 50% will display the round yellow phenotype. This
outcome underscores the predictability of simple Mendelian inheritance and exemplifies how
dominant and recessive alleles interact to produce phenotypic variation. Such genetic insights not
only deepen our understanding of plant biology but also have practical applications in crop
improvement and genetic studies.

In summary, the fraction of offspring with round yellow peas from crossing RrYy and RRyy pea plants



is 1/2, or 50%. This conclusion is supported by systematic Punnett square analysis, understanding of
dominant-recessive relationships, and Mendelian principles, demonstrating the powerful predictive
capacity of classical genetics in plant breeding.
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