Population Genetics & the Effect of the Environment

A population is any group of interbreeding organisms (e.g. humans). The genes in a population comprise its gene pool and movement of alleles between populations is termed gene flow. The study of gene frequencies in different groups of organisms constitutes population genetics. The Hardy-Weinberg Theorem (derived in 1908) states that the frequencies of alleles and genotypes in a population's gene pool remain constant over time unless acted upon by agents other than sexual recombination. The theorem describes a gene pool in equilibrium (a non-evolving population). Five conditions are required for maintenance of a Hardy-Weinberg Equilibrium in a population:

1. Very large population size to minimize genetic drift - changes in the gene pool due to chance; 

2. Isolation from other populations; 

3. No net mutations; 

4. Random mating; 

5. No natural selection.

What effect does an environmental change that alters the relative adaptability of certain phenotypes to the environment have on the genetic structure of a population?

To answer this question, investigate a simulation in which the trait in question is the presence or absence of wings.

The homozygous recessive flies lack wings, and they have a harder time searching for and competing with the wing flies for food. Therefore, they produce fewer offspring.
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Question #1: As stated above, evolution occurs if the conditions that define the Hardy-Weinberg equilibrium are not met. Do the data appear to indicate that evolution is occurring in this simulation? Why? Why not?

A new industrial plant causes pollution that sticks to the wings of the flies and makes flying nearly impossible.

Now the flies must spend a great deal more of their internal resources finding food. They gradually become less fertile.

Therefore, the winged flies begin to produce fewer progeny per mating. They are now less effective in obtaining food. Therefore, there is more food available for wingless flies, which begin to produce more offspring.

RESULTS (after environmental change)
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Question #2: Graph the results for before and after environmental change. Describe the curve in your own words.

Question #3: Use the graph to compare your results for phenotypic frequencies before and after the environmental change. Explain your observations. What determines the phenotypic ratios that are reached after the change?

NOTE: Please show all work to support your answers.
 

