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Name:_________________________________________ 

Date:______________ Period:__________

BREEDING BUNNIES LAB
In this activity, you will examine natural selection in a 

small population of wild rabbits. Evolution, on a genetic level, is a change in the frequency of alleles in a population over a period of time. Breeders of rabbits have long been familiar with a variety of genetic traits that affect the survivability of rabbits in the wild, as well as in breeding populations. One such trait is the trait for furless rabbits (naked bunnies). This trait was first discovered in England by W.E. Castle in 1933. The furless rabbit is rarely found in the wild because the cold English winters are a definite selective force against it—these rabbits are not well adapted and therefore die before reproducing.   

PROBLEM:  How does natural selection affect gene frequency over several generations?
Note: In this lab, the dominant allele for normal fur is represented by F and the recessive allele for no fur is represented by f.  Bunnies that inherit FF or Ff alleles have fur, while bunnies that inherit ff have no fur.
Procedure:
1.  Fill in your hypothesis as to how natural selection affects gene frequency over several generations below: 

*Clearly state your hypothesis (a tentative explanation or solution to the problem) ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


*State what you would predict (if your hypothesis is true) about the frequency (number or amount) of F 
alleles and f alleles in the population of rabbits after 10 generations, where ff bunnies are selected 
against (do not survive).

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Working in groups of 2 students, get all needed materials.  The red beans represent the allele for fur, and the white beans represent the allele for no fur. The paper bag represents the English countryside, where the rabbits randomly mate.  The dishes are labeled FF, Ff, and ff for the homozygous dominant, heterozygous, and homozygous recessive conditions.  
3.  Place the 50 red and 50 white beans (alleles) in the paper bag and shake up (mate) the rabbits. Without looking at the beans, select two at a time, and record the results on the data form next to "Generation 1." 

- For instance, if you draw one red and one white bean, place a mark in the chart under "Number of Ff individuals." Continue drawing pairs of beans and recording the results in your chart until all beans have been selected and sorted. Place the "rabbits" into the appropriate dish: FF, Ff, or ff. (Please note that the total number of individuals will be half the total number of beans because each rabbit requires two alleles.)

5.  The ff bunnies are born furless. The cold weather kills them before they reach reproductive age, so they can't pass on their genes. Place the beans from the ff container aside before beginning the next round (don’t put them back into the mating bag).

6.  Count the F and f alleles (beans) that were placed in each of the "furred rabbit" dishes (FF or Ff) in the first round and record the number in the chart in the columns labeled "Number of F Alleles" and "Number of f Alleles." (This time you are really counting each bean, but don't count the alleles of the ff bunnies because they are dead.) Total the number of F alleles and f alleles for the first generation and record this number in the column labeled "Total Number of Alleles."

7.  Place the alleles of the surviving rabbits (which have grown, survived and reached reproductive age) back into the mating bag and mate them again to get the next generation.
8.  Repeat steps 4-7 to obtain generations 2-10. 

9.  Determine the gene frequency of F and f for each generation and record them in the chart in the columns labeled "Gene Frequency F" and "Gene Frequency f."  

- Gene frequency of F = number of F / total number of alleles 

- Gene frequency of f =  number of f / total number of alleles

10.  Record your group's frequencies on the data table below.


BREEDING BUNNIES QUESTIONS
1. What was your original hypothesis? Based on your lab data, do you need to change your hypothesis? Explain.
2.  Compare the frequencies of the dominant allele to the frequencies of the recessive allele.



***Generation 1


Frequency of dominate allele: ________

frequency of recessive allele: ________



***Generation 10


frequency of dominate allele: _________

frequency of recessive allele: _________

Explain how the frequency for the dominate and recessive alleles changes over the 10 generations.
The recessive alleles shrank and their frequency decreased. Because the number of alleles shrank but the number of furry bunny alleles stayed the same the frequency of the dominant allele increased dramatically.
      3.
 a) If a beneficial mutation were selected for within the population of rabbits, what environmental factor 
 do you think would select/favor for the no fur bunnies (the recessive genotype)?
Climate change.  More sunny days.  Temperature increase (mild winter and hot summer).

b)  If the environmental conditions favored the no fur bunnies, how would that cause the gene 
frequencies of F and f in this population of rabbits, to then change?  
Recessive allele would then increase, dominant allele would decrease.  
4.   Evolution, on the genetic level, is a change in the frequency of alleles in a population over time. How are the results of this simulation an example of evolution? 
Because fur bunnies were more suited to the cold environment of England, this simulation showed that fur bunnies became more common in the bunny population and the no fur bunnies became less common.  Because the fur bunnies were more adapted to the environment, natural selection caused there the frequency of dominant alleles to increase.
5.   What does natural selection act on: the genotype or the phenotype of individuals? Explain.
Phenotype.  The traits that an individual expresses, its phenotype, are what will give that individual an advantage or disadvantage in the struggle to survive and reproduce. It is the animal with the longer legs that will be faster and better able to run away from predators. It is the male with the brighter plumage that will be more attractive to females looking for a mate.  
Now, the alleles themselves do not interact with the environment. Natural selection cannot distinguish between FF and Ff, or even ff directly. None of those allele pairs -- genotypes -- makes the organism any more or less fit. 

Phenotypes are what interact with the environment. Natural selection can distinguish between a fur bunny or a no fur bunny.  In a cold environment, a fur bunny is more suited.  
