Natural Selection and Allele Frequency

Question: What will happen to a recessive allele if the environment selects against it?

Background: The allele for happy is a, the allele for sad is A.  Sad bears can be either AA or Aa.  Happy bears are aa.

Hypothesis: Make a hypothesis for the above question


Materials: Happy and Sad Bears

Procedure:

1. Obtain a population of bears and separate them into a happy pile and a sad pile.

2. Record the number of happy bears on table 1.

3. Flip the sad bears over and separate them into a dotted pile and a non-dotted pile.  

4. Dotted bears are heterozygous for the sad allele.  Record the number of these in table 1 under Aa

5. Record the number of undotted bears in Table 1 under AA.

6. Eat ½ of the happy bears.  Record the number you eat in table 1.

7. The birth rate for this population is 1 new bear born for every surviving bear in the population.  Obtain enough baby bears for each bear in the population.  

8. Count bears as above, eating ½ of the happy bears for each generation.  

9. When you’ve filled in table 1, calculate the percentages for table 2 and do a line graph for % of each genotype (on the same set of axis).

Data:

Table 1

	Generation #
	# AA
	#Aa
	#aa
	Total
	# Died

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	


Table 2

	Generation #
	% AA
	% Aa
	% aa

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


Conclusion:

1. Compare your results to your hypothesis.

2. Explain which trait is not favorable.

3. Which phenotype is reduced in the population?

4. What specifically happens to the amount of the a allele in the population?  What about the A allele?

5. What occurs when there is a change over time of the genotypic frequencies?

6. Explain what would happen if the selection pressure changed and the recessive gene was selected for.

7. What would happen if it were better to be heterozygous?  Will there be homozygous recessive bears?  Explain.

8. Explain why the recessive gene has not disappeared from the population.

