4. Measuring Selection

Natural selection acts on the differences between phenotypes.  Thus, functionally, natural selection is really phenotypic selection.  The consequences of that selection for future generations depend on whether the variation in phenotypes has a genetically controlled component.  If the variation is mostly under genetic control, the effect of selection on the next generation will be large.  If, however, there is little or no genetic basis for the trait, there will be no response to selection and, therefore, change in gene frequencies over time (or evolution).

In order to predict the effect of selection on our plant traits, we have to compare the fitness of the plants.  Because we did not have enough time for our plants to produce seeds, we could not use seed production (a very good measure of fitness) as our measure of fitness.  Consequently, we will use a measure of plant size, which is a component of plant fitness (larger plants almost always produce more seed).  We will do this by performing a simple t-test.  Does mean leaf size of either mutant differ from that of the wild type for the conditions under which your plants grew? Perform two simple t-tests comparing pigmentless to wild type and purple to wild type.

Did either mutation provide a benefit to its bearer relative to the wild type?  

Assume a fitness relationship to cotyledon area of one seed for every 5 square millimeters of area.  What would be the frequencies of the traits in the next generation, assuming that a purple plant will produce all purple plants, that a non-purple plant will produce all non-purple plants and an intermediate plant will produce intermediate plants?
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Based on your calculations, will the frequencies of the types change?  In other words, will there be evolution?

There is a complication to this prediction.  These plants are not clonal or asexual (i.e., they will not necessarily have offspring identical to them.  Because these plants reproduce sexually, what the next generation looks like will depend on the genotypes of both parents and the recombination of traits that characterizes sexual reproduction. 
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