ENVIRONMENTAL INFLUENCE ON GENOTYPES AND PHENOTYPES (GENETICS)

SCIENTIFIC ARGUMENTATION IN BIOLOGY: 30 CLASSROOM ACTIVITIES

One of the keys to understanding how traits are passed down from generation to generation is the law of segregation. According to this law, individuals carry two alleles for each trait but only pass down one of these alleles to their offspring. The law of segregation is extremely useful, because it allows scientists to predict the phenotype and genotype of offspring using Punnett squares if the mode of inheritance (such as dominant-recessive, co-dominance, sex-linked) for a particular trait is known. One thing that you might not have thought about as you learned about basic Mendelian genetics, however, is the role that the environment may or may not play in this process.

Often people believe that an individual’s traits are determined solely by a person’s genes and have nothing to do with environmental influences. But is this really the case? Can the environment the genotype or the phenotype of an organism?

This scenario raises an interesting question: 

Can the environment influence the genotype or the phenotype of an organism such as the tobacco plant?

Here are three potential answers to this question:

• Explanation 1: Some environmental factors, such as the amount or the intensity of light, have no influence on the genotype or phenotype of tobacco plants.

• Explanation 2: Some environmental factors, such as the amount or intensity of light, have no influence on the genotype of tobacco plants, but these factors can alter the phenotype of a tobacco plant as it grows.

• Explanation 3: Some environmental factors, such as the amount of light, can alter the genotype and the phenotype of tobacco plants.
Getting Started

You will be given a vial of approximately 200 tobacco seeds. In tobacco plants, the allele for green leaves is dominant to the allele for white leaves. The seeds that you will be given were produced by pollinating a green (heterozygous) tobacco plant with the pollen from a tobacco plant that was also heterozygous for the green allele. Based on the genotypes of the parent tobacco plants, you should be able to use a Punnett square to predict the ratio of genotypes and phenotypes of the tobacco seeds in your vial. You can then design a controlled experiment to determine which explanation provides the best answer to the research question.

You can use the following materials during your experiment: 

• Tobacco seeds (produced by breeding two green plants that were heterozygous for the white allele)

• Petri dishes (will serve as a grow chamber)

• Filter paper (you can keep the tobacco seeds wet using filter paper and the bottom of the petri dish)

• Petri dishes filled with agar, which provide a good medium for germinating seeds (these are optional)

Safety notes: Do not touch the light source as it can burn skin. Wash hands with soap and water upon completing the activity.

You can record your method and any observations you make in the spaces below.

Our Method

Our Observations

Argumentation Session

Once your group has decided which explanation is the most valid or acceptable answer to the research question, prepare a whiteboard that you can use to share and justify your ideas. Your white- board should include all the information.
	The Research Question:

	Your Claim:
	An Alternative Claim:

	Your Evidence:
	Your Challenge to the Alternative Claim:

	Your Justification of Evidence:
	


To share your work with others, we will be using a round-robin format. This means that one member of the group will stay at your workstation to share your group’s ideas while the other group members go to the other groups one at a time in order to listen to and critique the arguments developed by your classmates. Remember, as you critique the work of others, you need to decide if their conclusions are valid or acceptable based on the quality of their claim and how well they are able to support their ideas. In other words, you need to determine if their argument is convincing or not. One way to determine if their argument is convincing is to ask them some of the following questions:

• How did you gather your data? Why did you decide to do it that way?

• How do you know your data is high quality (free from errors)?

• How did you analyze or interpret your data? Why did you decide to do it that way?

• Why does your evidence support your claim?

• Why did you decide to use that evidence? Why is your evidence important?

• How does your justifi cation of your evidence fi t with accepted scientific ideas? 
