
Questions on Dihybrid Crosses

1. In cattle, uniform colouring U is dominant to spotted u and black coat B is dominant to white b. If a pure breeding black uniform bull is mated with a white spotted cow, what is the genetic constitution of the gametes formed and the genotypes and phenotypes of the F1 progeny and of the F2 progeny, if calves from the F1 are mated. 
2. In guinea pigs black coat B id dominant to white coat b and short hair S is dominant to long hair s. A black coated short haired guinea pig, heterozygous for bothe characteristics, is mated with a white coated long haired guinea pig. Show, using diagrams the genotype and phenotype of the possible offspring. 

3. In humans brown eyes B is dominant to blue eyes b and normal pigment N is dominant to lack of pigment (albinism) n. A brown eyed normal pigmented man (heterozygous for both traits marries a woman of the same genotype. What proportion of their children would be (i) blue eyed with normal pigmentation (ii) brown eyed with with no pigmentation. Show your answers in the form of a cross.   
4. In tomato plants the allele responsible for purple stem (P) is dominant to that for green stem (p) and the allele for cut leaf (C) is dominant to the allele for potato type leaf (c). A plant with a purple stem and cut leaves was crossed with a plant with a green stem and potato type leaves. A total of 448 seeds was obtained. When the seeds were germinated four types of progeny resulted and they had the following phenotypes;

110 purple stem and cut leaves

115 green stem and potato type leaves

114 purple stem and potato type leaves

109 green stem and cut leaves

What were the genotypes of the tomato plants that gave rise to these progeny?

5. In cattle the allele for red coat (R) is dominant to the allele for black coat (r) and the

allele for straight coat (S) is dominant to the allele for curly coat (s). When a bull

with a red, straight coat was mated with cows with curly, black coats it was found

that calves with four different phenotypes resulted. These four phenotypes occurred

in equal numbers.

1. State the genotypes of the bull and of the cows.

2. State the phenotypes of the calves.

3. Which phenotypes of the calves suggest that independent assortment has taken

place?

4. Would you expect different phenotypes if the genes for coat colour and coat

type were located on the same chromosome? Explain your answer.                             

Do the progeny of this cross illustrate the Law of Independent Assortment?

Explain your answer ?

6.  In a certain species of flowering plant, purple flower is dominant to white flower and broad leaves are dominant to narrow leaves.  Carry out each of the following crosses:


(i)   A heterozygous purple flower and narrow leaves x a white flower with heterozygous broad leaves.


(ii)  A plant heterozygous for both characteristics x a plant with white flowers and narrow leaves


(iii) A plant heterozygous for both characteristics x a plant heterozygous for both characteristics.

7.  A dominant allele in mice produces a kinked tail; the corresponding allele produces a straight tail.  Coat colour is also genetically determined in mice by two possible alleles – brown coat or grey coat.  When a mouse with a grey coat and kinked tail is crossed with a mouse with a mouse with a straight tail and brown coat all the offspring have brown coats and kinked tails.


(i)  Which allele for coat colour is dominant; give a reason for your answer?


(ii) Using suitable symbols, give the genotypes of each of the parents.


(iii) Show diagrammatically how the above offspring were produced.


(iv) If two of the F1 offspring are crossed, what genotypes and phenotypes would you expect to be in the F2 generation?

8.  When long radishes with red skins are crossed with round radishes with white skins all of the offspring are oval with red skins.  One of the F1 progeny is crossed with a plant round radishes and white skins and the offspring produced are as follows:


23 Oval and Red skinned


20 Oval and white skinned


22 Round and red skinned 


20 Round and white skinned.


(a)  Show how the above phenotypes are produced.


(b)  Show how the F2 offspring would be different if two of the F1 offspring were crossed.

9.  In tomato plants the allele responsible for purple stem is dominant to the allele for green stem and the allele for cut leaf is dominant to the allele for potato type leaf.  A plant with a purple stem and cut leaves was crossed with a plant with a green stem and potato type leaves.  A total of 448 seeds were obtained.  When the seeds were germinated four types of progeny resulted and they had the following phenotypes.


110 purple stem and cut leaves.


115 green stem and potato-type leaves


114 purple stem and potato-type leaves


109 green stem and cut leaves


Show how the progeny were produced.  Do these offspring illustrate Mendels second law?  Explain your answer.

10  In the fruit fly, Drosophila melanogaster, a white eyed fruit fly  with vestigial wings was crossed with a fly with red eyes and normal wings.  56 of the offspring were white eyed with vestigial wings, 62 were red eyed with normal wings, 51 were red eyed with vestigial wings and 60  had white eyes and normal wings.  The parent fly with red eyes and vestigial wings was then crossed with one of the F1 flies with red eyes and normal wings and the following offspring were produced: 256 red eyes and normal wings, 96 red eyes and vestigial wings, 89 white eyes and normal wings and 12 with white eyes and vestigial wings.  Show the results of these two crosses were obtained.
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