
Selective pressure and allelic frequency    

(to be completed after simulation without selective pressure)

Purpose:  To discover how allelic frequencies change over generations as a result of selective pressure on a population.

Materials:


Colored pencils (2)


graph paper


beans - 2 different colors


paper bags

Methods:

part one - without selective pressure

1.   Place 50 beans of each color in bag (100 total)

2.  Shake bag and remove 2 beans.  (These represent one re-bop’s genotype)  Set the pair aside, and continue to remove 49 more pairs.

1. Remove 25% of the re-bops randomly (this represents random predation on your population)
4. Count the number of each color bean remaining and record in data table

5. Calculate the percent (allelic frequencies) using the formula on the board and record in data table

6. Begin the next generation by placing 100 beans back in the bag, keeping the proportions the same as the calculated frequencies.

7. Repeat steps  2-7 for 5 generations and record.  
part two - with selective pressure

1.  Repeat steps 1 & 2

2.  Arrange beans on desk in two columns - one for each phenotype (curly tail and straight tail)

3.  Remove 25% of all re-bops and 100% of the long tailed ones.


(this represents natural selection on your population based on phenotype)

4.  Repeat step 4 above (Count the number of each color bean remaining and record in data table)

5.  Repeat step 5 above (Calculate the percent (allelic frequencies) using the formula on the board and record in data table)

6.  Repeat step 6 above (Begin the next generation by placing 100 beans back in the bag, keeping the proportions the same as the calculated frequencies.)

7.  Repeat steps 2-7 for 5 generations & record

8. DATA: Graph the frequencies (%) of the alleles over 5 generations for each scenario. Title one graph “ALLELIC FREQUENCIES WITHOUT SELECTIVE PRESSURE” and the other “ALLELIC FREQUENCIES WITH SELECTIVE PRESSURE”.  (plot the frequencies along the vertical axis (Y) and the generations along the X axis using 2 colors)

Analysis questions:

1. What do the beans represent?
2. What trait was being observed in this simulation and in what ‘organism’?
3. What happened to the allelic frequencies without selective pressure? (refer to data)
4. In part two, what was the selective pressure on the organism?
5. Describe the results; what happened to the numbers of each allele (refer to data)
6. Did either allele disappear completely in part two?
7. Could the disadvantaged allele ever make a comeback?  Back up your answer with a new scenario (selective pressure) that would result in different results and include in your conclusion.
8. Sum up:  Make a concluding statement comparing allelic frequencies in a population with and without a selective pressure.
9. How does the above relate to evolution (include a definition of evolution)?

