Biology 2012




Name____________________________

Patterns of Heredity

Punnett Square Problems #1


Date________________Period________

STEPS FOR DOING GENETICS PROBLEMS:
1. Define the gene to be studied.

2. Assign letters.

3. Set up the Punnett Square.

4. Determine the 4 possible gene combinations for offspring.

5. Figure genotype & phenotype probabilities (percent and ratio)

PROBLEMS:
1. Cross a homozygous round seed pea plant with a homozygous wrinkled seed pea plant.
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R = Round and Dominant – parent genotype is _________



r = wrinkled and recessive – parent genotype is_________
genotypic ratio of offspring: ______
          phenotypic ratio of offspring _______
2. Cross two Green pod heterozygous pea plants.
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_____ = Green and dominant                   Genotype of both parents is ________





_____ = yellow and recessive

Genotypic ratio of offspring __________
 phenotypic ratio of offspring _______
3. Cross a homozygous yellow seed pea plant with a heterozygous yellow seed pea plant.
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Alleses: ______ = yellow and dominant                                 genotype of parent #1 is ________



              ______ = green and recessive


 genotype of parent #2 is ________
Genotypic ratio of offspring _________     Phenotypic ratio of offspring ___________
4.  Cross two  heterozygous red-eyed fruit flies.
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	Red eyes (dominant)
	White eyes (recessive)


____ = Red and Dominant

Genotype of parents _________



____ = White and recessive

Genotypic ratio of offspring _________     phenotypic ratio of offspring ________
5.  Cross one of the heterozygous red-eyed flies in question 4 with a homozygous white-eyed fruitfly.  This is called a “testcross”.
____ = Red and Dominant                Genotype of parent #1 ________ Genotype of parent #2 _________





_____ = White and recessive

Genotypic ratio of offspring ________   Phenotypic ratio of offspring ________

Now let’s try a dihybrid cross – one in which there are 2 traits.  Your book gives some examples on pg 270 and 271.
 Let’s take a purebred pea plant that is both tall and produces round seeds. 

The alleles for tallness are T and t and the alleles for seed shape are R and r.

A purebred (homozygous) plant would have this genotype:  TTRR.  4 letters – 2 alleles for each trait, just as before.
 Let’s cross it with a pea plant that is heterozygous for height and seed shape genes.  Its genotype would then be TtRr.
According to Mendel’s Law of Independent Assortment, during meiosis, each of the alleles separates into a gamete randomly.  So we don’t know if a gamete will get the T or t   or    if it will get the R or r.  

But we know it will have to get at least one allele for each trait.  That means that each gamete must have one “t” and one ”r”. 
Pea plant #1 – homozygous tall and round = TTRR    *all gametes will contain  TR

Pea plant #2 – heterozygous for both traits = TtRr     *gametes can be TR, Tr, tR, or tr
Let’s put it into a Punnett square.  First put the possible gametes on top of each box.  



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	







Then, combine the 2 gametes to fill in each box.  Keep your T’s and R’s together as the book shows on pg 270.
What is the # of tall round plants? _______ Tall wrinkled ones? ______  short round? ________ short wrinkled? _______
Now try one on your own:

Both parents are heterozygous for Yellow seed color and Smooth pod shape.

1.  What are the genotypes of the parents? ___________________________

2.  What are the possible alleles in the gametes? (Remember there must be one letter for each trait!)

___________
    __________       ___________        ___________

3.  Complete the Punnett square.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.  List the phenotypes and the ratios of each.

5.  List the possible genotypes of the offspring and the ratios of each.
Put gametes for parent #1 on each of these 4 boxes.





Put gametes for parent #2 on each of these 4 boxes.
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