Genetic Problems to be Solved
Single-Trait Problems

1.  Several plants with purple flowers were crossed to plants with white flowers.  The seeds from the cross produced plants on which only purple flowers appeared.  These purple-flower plants were then crossed to each other & the seeds from the cross produced 346 purple flowered plants & 128 white flowered plants.  Illustrate the crosses involved & determine the phenotypic & genotypic ratios of the last generation of plants.

2.  In peas, long-stem (S) is dominant over short-stem (s).  Give the expected phenotypic ratios for the following four crosses:

a.  homozygous long X short 

c.  heterozygous long X homozygous long

b.  heterozygous long X short 

d.  heterozygous long X heterozygous long

3.  In humans, dimples (D) are dominant to nondimples (d).  A couple who both have dimples, have a child without dimples.  What must be the genotypes of the two parents?  What is the probability that their next child will have dimples?
Two-Trait Problems

1.  In rabbits, black fur is due to a dominant allele B, and brown fur is due to its recessive allele b.  Short hair is due to the dominant allele L, & long hair is due to the recessive allele l.  A cross is done between a homozygous black, long-haired rabbit & a homozygous brown, short-haired rabbit.  What would be the genotype(s) & phenotype(s) of the F1 generation?  When the F1 offspring are allowed to breed, what will be the phenotypic ratio of the F2 generation? 

2.  In the summer squash, white fruit (Y) is dominant over yellow (y), & disk-fruit shape (S) is dominant over sphere-shaped (s).  For the crosses given below, provide the following in each case:

a.  The phenotypes of the parents

b.  The kinds of offspring produced 

c.  The phenotypic ratio of the offspring
1)  YYss X yySS
2)  YySs X yyss

3) YySs X YySs
4)  YySs X YySS
Incomplete Dominance

1.  In snapdragons, red flower color (W) is not completely dominant over white (w); the heterozygous condition produces pink flowers.  What will be the result of a cross between two pink-flowered snapdragons?  Between a pink and a white one?

2.  Two parents have wavy hair & dimples.  They have a child with curly hair & no dimples.  Identify the genotypes of the two parents and then determine all of the possible phenotypes that their children could have for the dimple & hair trait.  (Remember that dimples is dominant to nondimples.  Also the heterozygous condition in which a person inherits an allele for straight hair & an allele for curly hair results in an intermediate condition, wavy hair.)

3.  In shorthorn cattle, the polled (hornless) condition (H) is dominant over the horned condition (h), also the heterozygous condition of red coat (W) and white coat (w) is roan.  If a homozygous polled red animal is bred to a white horned one, what will the F1 be like?  If two F1 were crossed, what would the F2 like? (Hint, I’m looking for the phenotypes.)
4.  If a heterozygous purple-flowered sweet pea (genotype CcPp) is mated with a double recessive white one, what kinds of offspring will be expected, & in what ratio?  (To be purple flowered there must be one C & one P present despite what the other allele in each case may be, & only the double recessive produces a white-flowered plant.  If either one C or one P is present, the plant produces pink flowers.)

Sex-linked traits

1.  In cats, yellow color is due to allele B & black color is due to allele B’.  The heterozygous condition results in a color known as tortoise shell in females.  These alleles are known to be sex-linked.  What coat color types would be expected from a cross between a black male & a tortoise female?

