Natural selection acts on the phenotype of the organism such that individuals with favorable phenotypes are more likely to survive and reproduce than those with less favorable phenotypes. The genotypes associated with the favorable phenotypes will increase in frequency in the following generations.

A population is a group of interbreeding individuals of a single species. Every individual in a population is genetically different. All alleles found in that population make up its “gene pool”.  A gene pool can be thought of as all the genes in a population at any given time, i.e., all the alleles at all the gene loci in all the individuals in the population.

Allele frequency refers to the frequency in the population of a particular allele relative to other alleles at the same gene locus. Changes in allele frequency within a population over a period of time from one generation to the next are an example of evolution.

A population that is not changing genetically (not undergoing evolution) is said to be at Hardy-Weinberg equilibrium. The Hardy-Weinberg equilibrium states that allele frequencies remain the same within a population from one generation to the next unless some factor acts to change them. This could occur only under certain conditions:

1. There is no mutation.

2. There is no immigration or emigration.

3.The population must be large enough to make it highly unlikely that chance alone could significantly alter allele frequencies.

4. Mating is random

5. There is no natural selection.

The Hardy-Weinberg Theorem sets up the “null hypothesis”, i.e., evolution is not occurring. The discrepancies between an “ideal” Hardy-Weinberg population and real populations are the cause and evidence of evolution.

Analysis/Questions

1. What was the outcome of the “breeding bunnies” activity?

2. Did the allele frequencies change over time?

3. Is the activity similar to what would happen in the wild?

4. What would happen if the population lived in the tropics?

5. Why did Hardy-Weinberg equilibrium not occur in this activity?

6. Why did the lethal recessive allele not disappear immediately from the population? Did it ever completely disappear?

7. This activity is a good model for understanding natural selection, but it is not a perfect representation of a real situation. What are some ways that this simulation is unrealistic?
