Candy evolution Lab
This lab is designed to test the concept of Hardy-Wienberg Equilibrium and how it relates to microevolution. We are working with the species Sclerodermis candii today also known as the domestic hard shelled candy. Recall that Hardy Weinberg (H-W) Equilibrium is the idealized set of conditions when microevolution is not occurring. Sexual reproduction and meiosis under these conditions will shuffle the genes of the population, but overall the numbers of each type (allele) should remain constant in the population until acted on by one of the five violations. Likewise in asexual species (such as S. candii) the genes should be copied to the next identical generation. The five violations are:

-Mutation (change of one allele type to another by chance changes in the DNA)

-Genetic Drift (the population size becomes small due to a chance event that reduces the number of individuals)

-Migration/gene flow (individuals (and their genes) enter or leave the population

-Natural Selection (better adapted individuals survive more often and thus pass on their genes more frequently)

-Sexual Selection (individuals are deemed more attractive by the opposite gender and thus pass on their genes more frequently)

In this lab, you are going to follow a population through four of the five above mechanisms. The trait we will be looking at is candy type. 
You will be provided with the following types of candy:

-Skittles

-M&M minis

-Robins’ Eggs

-Chocolate M&Ms

Later you will receive a mutant type
-Mutant (Almond M&Ms)
Before beginning, be sure to sterilize your table with the sanitizer provided!

1. You will fill a cup with 12 candies of each type (48 total). Color is irrelevant. This is your initial population and can be thought of as the population at Time 1. Determine the population candy frequency from the formula below, and put the candy frequency in Chart 1 under Time 1. The number should be a percentage amount.
Candy Type frequency = # of that type


     
    Total # of candies


2. Your population will now go through a natural selection event. Put your candies into the cup provided and mix them. Randomly, and without looking, select two candies from your population, put them together and press them together between your thumb and index finger until you see one of them get a crack in its coating. Watch carefully for the slightest first crack. (If you kill off your whole population, you may not get more candy). Put the survivor into a new pile, and eat the loser. Pull out two new pieces and continue until you empty the cup. If both crack, eat them both; if there are an odd number of candies, the last one is automatically a winner. The mashing pressure represents a naturally selective pressure.

Q1: Will our population evolve due to this environmental stress? Explain.

Q2: Do you expect candy type to determine fitness? That is, do you expect some kinds of candies to be more likely to survive because of their shape or filling? If so, which type? Why do you think so? If not, why?
3. Determine the new population candy frequency and fill in Chart 1 for Time 2.

4. Repeat this process two (2) more times (Times 3 and 4) and enter the frequencies in the chart. If at any time your population drops below 18 Candies, double your quantity by pulling more Candies of the same type as each of your remaining Candies from the bin and adding them to your population. For example if you have two Skittles and one M&M, you would pull two more Skittles and one more M&M to add to your population. 

Q3: What type of reproduction does this “replenishing” act as (sexual, asexual, etc)? Explain your answer

Q4: Does this replenishing of Candies alter allele frequency? Why or why not?

Wait to proceed to step 5 until the teacher instructs you to do so!
5. All of the groups should push their habitats (desks) together so that they form one long continuous table two desks wide by several desks long. Make sure there are no cracks that candies could fall through. When instructed to do so, put all of your candies back in the cup and dump the cup onto the table (from a height of ~8-10 inches. Have other group members hold a meter stick against the edge of the desk to prevent candies from going on the floor. Ideally some of your candies should bounce into adjacent groups’ areas, and some of theirs’ should bounce into yours. Repeat this process once more, then record your frequencies in the chart (Time 5).

6. Your teacher will now come around and add a certain number of mutants to your population. Determine the population frequencies after this mutation event. Fill in Chart 1 for Time 6.

7. Send your population through another three rounds of natural selection, treating mutants just like the other Candies. Fill in Chart 1 for Times 7, 8, and 9.

8. While you are not looking have your partner pour out the remaining candies onto your desk. Without looking, grab as many candies as you can grasp in one hand with one single grab over the area (be sure to leave some though). This represents Genetic Drift. Determine your final population candy frequencies (Time 10). 

9. Between each set of times, determine if evolution (change in candy frequency) occurred. Your teacher may want you to use a Chi-square test to determine if significant differences exist.

Chart 1.
 (All numbers should be represented as a percentage!
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Remember, if your population dips below 18 at the end of any round replenish with new Candies

Q5: What mechanism seemed to cause the greatest change in the population make-up? Explain your answer.

Q6: What effect do you think there would have been if we had waited until the population dropped to 5 candies before we replenished the candies between rounds?

Q7: We determined if evolution occurred between each contiguous time period. Why did we not just compare the first and last periods? What question would that ask?

Q8: What effect on frequencies did the addition of mutants (mutation) have during Time 6?

Q9: What effect on frequencies did the addition of mutants have during the times 7, 8, and 9? If there was an effect, explain.

Q10: What type of microevolutionary factor (Hardy Weinberg violation) did we not look at? Why couldn’t we?

Q11: Going back to your original question, did one type of candy have a better fitness than another?
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