MONOHYBRID INHERITANCE

1.
Coat colour in Galloway cattle is controlled by a gene with two alleles. The R allele produces red hairs and therefore a red coat colour. The r allele produces white hairs.

A farmer crossed a true-breeding, red-coated cow with a true-breeding white-coated bull. The calf produced had roan coat colouring (made up of an equal number of red and white hairs).

Explain the result and draw a genetic diagram to predict the outcome of crossing two roan coloured animals.

2.
A recessive mutant allele of a gene responsible for the synthesis of chlorophyll in the tomato gives an albino plant when homozygous. The albino dies in the seedling stage after using up the food reserves in the seed. Heterozygotes give pale-coloured plants, but they survive. A normal green tomato plant was crossed with a heterozygote and the seed harvested. These seeds were planted and gave rise to progeny which were then self-pollinated. A further generation was grown using this selfed seed and the progeny were found to be a mixture of normal green and pale-coloured plants in a ratio of 5:2. Explain these results.

3.
The inheritance of coat colour in cattle involves a multiple allelic series with a dominance hierarchy as follows:


S > sh > sc > s

The S allele puts a band of white colour around the middle of the animal and is referred to as a ‘Dutch belt’; the sh allele produces ‘Hereford’ type spotting; solid colour is a result of the sc allele; and Holstein-type spotting is due to the s allele.


Homozygous Dutch-belted males are crossed to Holstein-type spotted females. The F1 females are crossed to Hereford-type spotted male of genotype shsc. Predict the genotypic and phenotypic frequencies in the offspring.

4.
In Drosophila, normal wings are produced by the dominant allele M and miniature wings by the recessive allele m. In an experiment, a pure-breeding female fly with normal wings was crossed with a male having miniature wings. All the offspring had normal wings. When these offspring were allowed to interbreed, the following results were obtained:


105 females, with normal wings


52 males, with normal wings


46 males, with miniature wings


Give a reasoned explanation for the results.

