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LAB  SESSION  I.
OBJECTIVES:

1. To show how the genotype of an organism affects its chances of survival 

     in the wild.

2. To show that there are many ecological factors, such as weather, 

     availability of food, and predation that affect the chances that an

     organism will survive in the wild.

3. To show how genetic diversity within a population increases the chances

     that the population will avoid extinction.  The wild turkey is our example

     in this exercise.

PA STANDARDS:
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GENETIC DIVERSITY

If you look around in a classroom, you will see that your classmates vary greatly in appearance.   Much of this variation (but not all) is due to differences in genetic makeup.

The same is true for animals and plants.  One robin or one squirrel may look like any other robin or squirrel to us.   They do vary genetically, but we don't observe them closely enough to notice.  Genetic variation within a population or species is a good thing - take wild turkeys for example.

Turkeys vary in size, strength, susceptibility to diseases and parasites, flying ability, and many other traits.  There is no one superturkey that is best at everything.  In a population that is genetically diverse, individuals will have genotypes (genetic makeups) that give rise to a mixture of traits, some superior, some average, some below average.  One turkey may have keen eyesight and average flying ability, while another turkey has average eyesight and good flying ability.  

Turkeys live in heat and cold, sunshine and rain, field and forest, uncertain food supply, and are attacked by diseases, parasites, and predators.  The best-adapted turkeys tend to survive longer and have the most young.  But when environmental conditions change, other turkeys may be better adapted to the new situation.  They will be more successful survivors and have the most young.  Since conditions in the wild are unpredictable, a genetically diverse population will have the best chance of survival.

 This is the reason that very small populations of animals and plants are in danger of extinction.  A population composed of only a few individuals has little genetic diversity.  If the environment changes there may be no individuals adapted to the new conditions.  

 Vocabulary
Population – Individuals of the same species that live and breed together

.                                                                                         

Gene –  A unit of DNA inherited from the parents.  The function of a gene is to express or modify a trait in an organism                                                                                                                                                                                                     
                                                                                                                                                                                                                Recessive gene – A gene which is not outwardly expressed as a trait unless it is paired with another recessive gene.







 












  Genetic diversity – the amount of genetic variation in a population.  If many members of a population carry different genes, the level of genetic diversity is said to be high.




Wild turkeys are beautiful but shy creatures.   To learn more about their habits, read the handout of the two short articles, Wild Turkey: Background Information, and Wild Turkey:Did you know?                                                  

Survival in Wild Turkeys Exercise

The Gene Game.  In this simulation the members of your team will see the world through the eyes of a turkey.   The environment is dangerous – weather and food supply are unpredictable and disease and predators are never far away.
Your survival partly depends on the genes you inherit from your parents.  Some of the genes carried by other wild turkeys in the flock will be different from the genes that you carry.  In other words, the flock has genetic diversity.

We will look at five fictitious gene loci (a gene locus is a particular gene site).  Each gene locus codes for a different trait that is important for survival.  Your team will randomly choose the genes for each locus to create the genotype of your wild turkey.  Then the team will randomly draw an environmental scenario.  Will your turkey survive to gobble another day?  Let us find out.
Wild Turkey Genotypes

The white card containing pairs of tiles is the key to turkey genotypes at five different gene loci.  Each team will have a laminated colored key sheet with the identical information.  At each gene locus the darker tile represents the dominant gene and the lighter tile represents the recessive gene.   Both AA and Aa genotypes express the dominant trait. Only a pair of recessive genes (aa) express the recessive trait.

At the first gene locus the black tile = the dominant gene and the brown tile = the recessive gene at the eyesight locus.

Since the dominant trait is keen eyesight, turkeys with the black-black genotype and the black-brown genotype will have keen eyesight.  Brown-brown turkeys will have average eyesight.

Genotypes at the other four gene loci are determined in the same way.  NOTE: the dominant genotype is not always the best genotype.  In some cases the recessive trait is superior to the dominant trait (the running ability locus for example).

 Becoming a turkey:

1.  A member of each team, looking away, randomly selects two tiles from the Eyesight Genotype container, two tiles from the Growth of Poult container, and so on, until a pair of tiles has been taken from all five containers. 

2. Next, the team takes one of the tan Genotype of Your Turkey cards.  Tiles for the genotypes of that team's turkey will be placed on the squares.
3. Place the two eyesight tiles on the Eyesight squares.  To repeat: two black tiles = keen eyesight, black-brown = keen eyesight, brown-brown = average eyesight.  Now you know whether your turkey has keen eyesight or average eyesight.

4. Place the two growth of poult tiles on the Growth of Poult squares. Now you know whether your young bird is able to fly at two weeks old or at four weeks old.  Note: turkeys do not fly well.  They take flight mainly to land or roost in a nearby tree.
4.  Repeat the selection process for the Coloration, Running Ability, and the Legs and Claws squares.
5.  Now you know your turkey's genotype at five gene loci.  You also know the five traits the turkey has for those loci.  This mixture of genetic traits will strongly affect the chances that your turkey will survive under various conditions.  In Table 1 of your worksheet write down the genotype at each gene locus and the trait that is expressed at each locus.

6. What kind of environment will your turkey encounter?   The teacher will give you a scenario card.  Each scenario confronts the turkey with a different challenge to survival. 

7. Read the environmental challenge on your scenario sheet and evaluate each of your turkey's five traits: will this trait help the turkey's chance of survival or hinder its chance of survival?

Example: Let us say that your turkey has strong legs and claws.  Against a small predator like a weasel the turkey might be able to defend itself.  This trait favors survival.  Against a pack of wolves, however, the turkey will lose.   In facing wolves, the best traits might be keen eyesight and coloration that blends with the background if there is no nearby tree to fly into.

Use Table 2a in the worksheet to explain your team's judgment on the survival value of each of your turkey's trait in your scenario.

Use Table 2b in the worksheet to explain your team's judgment on the overall survival ability of your turkey in your scenario.  


[image: image5]
\

WORKSHEET I     FOR TURKEY TROUBLE
                                                                            

       Your Name and Section______________________


        Names of Other Team Members_______________
        ____________________,____________________
                                      Your Scenario Number_________

TABLE 1 – GENOTYPES AND TRAITS OF YOUR TEAM'S WILD TURKEY

	     GENE  LOCUS
	  GENOTYPE
	       TRAIT  EXPRESSED

	1.  EYESIGHT


	
	

	2. GROWTH OF

    POULT
	
	

	3. COLORATION


	
	

	4. RUNNING 

    ABILITY
	
	

	5. LEGS & CLAWS
	
	


Fill in Genotype this way:

DD = two dominant genes  

Dd = one dominant  and one recessive gene (also results in dominant trait)
dd = two recessive genes

TABLE 2a.  Turkey versus the Environment.     Scenario Number_______

	Your Turkey's  

Traits
	             Value  of  Trait  in  Your  Team's  Scenario

	 Your turkey's

  eyesight

Your turkey's growth as a poult

Your turkey's coloration

Your turkey's  

 running ability
Your turkey's legs and claws
	


Table 2b

	Do you think your  turkey will survive the scenario?  Give reasons for your answer here.


TURKEY  TROUBLE:


THE GENETICS OF SURVIVAL





4.7. Threatened, Endangered and Extinct Species.


 


4.6.7A. Explain the flows of energy and matter from organism to organism within an ecosystem.


Describe and explain the adaptations of plants and animals to their environment.


Explain the importance of the predator/prey relationship and how it maintains the balances within ecosystems.





4.7.7A..Describe diversity of plants and animals in ecosystems.


Recognize that adaptations are developed over long periods of time and are passed on from one generation to the next.


 B.. Explain how species of living organisms adapt to their environment.


Explain the role of individual variations in natural selection


Explain how an adaptation is an inherited structure or behavior that helps an organism survive and reproduce.


Describe how a particular trait may be selected over time and account for a species' adaptation.
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