Investigating Mendelian Genetics using Fast Plants
Objectives

1. Investigate the inheritance of the gene(s) controlling a recessive trait.
2. Learn cross-pollination techniques.
3. Grow F1 and F2 plants and observe the resulting phenotypes.
4. Learn about plant life cycles and reproduction.

5. Predict and evaluate the results of a dihybrid cross.
Background

Many organisms carry two sets of DNA in their cells and are called diploid.  Diploid individuals receive one set of DNA (or one copy of all 
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their genes) from their maternal parent, and one set from their paternal parent.  The sex cells (i.e., sperm and egg) that the parents produce have only one set of DNA (one copy of every gene) and are therefore called haploid.  The process for making haploid sex cells from diploid cells is called meiosis.
The genotype of an organism is the actual alleles an individual carries.  (Alleles are different versions of a gene.)  For example, with eye color in humans, a person might carry two brown eye alleles and her genotype would be BB, or homozygous dominant.  Or, if she were Bb, she would be heterozygous; or bb and homozygous recessive.  
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The phenotype of an organism is the physical expression of the genotype, or what the individual looks like.  In our example, it would be brown or blue eyes.  Dominant alleles are those where only one version needs to be present in order to express that phenotype, while recessive alleles require both copies to be recessive to express that phenotype.

We will be studying the inheritance of two traits in a plant called Brassica rapa.  These are specially designed rapid-cycling plants that are related to broccoli and cabbage.  Their fast life cycle will allow us to grow one generation from seed to maturity, pollinate, collect their seeds, and grow the next generation as well.   The two traits we will be examining are leaf color and stem color.  The dominant leaf color trait is green, the recessive is yellow-green; the dominant stem color trait is purple with the recessive lacking the anthocyanin pigment.  For our experiment, the parental generation (the plants that made the seeds we’re going to be using) were PPGG and ppgg.  This means that one parent was homozygous dominant for both traits and the other was homozygous recessive for both traits.

Questions

1. What were the phenotypes of each parent?

2. What kinds of gametes (sex cells) could each parent produce?

3. The seeds we have, which are the F1 generation, are the result of fertilization between these two parents.  

What do you expect the genotype of the F1 plants to be?

4. What do you expect the phenotype of the F1 plants to be?

5. The traits we are examining have to do with pigment production in the plant cells. 

What environmental factors might impact the genetic expression of these types of traits?

6. How can we control for these environmental factors so we know the traits are under genetic control?

7. Thinking about how dominant and recessive traits are inherited, what do you think makes an allele recessive?

8. Formulate a testable, predictive hypothesis based on your response to question #7.  

9.  Brassica rapa flowers, like many flowers, are called “complete” because each flower has both male and female parts.  Some plants are self-compatible (meaning sperm carried in pollen from one plant can fertilize ovules in the same plant), while other plants, including B. rapa, are self-incompatible.  Since our plants are self-incompatible, we won’t have to worry about removing anthers from flowers.  In this experiment we will cross-pollinate male and female plants from the F1 generation.  Cross-pollination is the transfer of pollen from the anther of one plant to the stigma of another.
Besides genetic incompatibilities, what adaptations might plants have for preventing self-pollination?
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Procedure/Schedule
Today – Follow the instructions from your lab instructor and plant the F1 seeds.  Be sure to label your quads.  Record the planting date in Table 1.
During Week 1 – Occasionally check on your plants to make sure the lights are working properly and they have sufficient water.

Week 2 – Score the phenotypes of the F1 plants.  Thin plants to only one per cell.  Make bee sticks.  Keep checking on the water level for your plants
Week 3 – Pollinate plants using bee sticks.  After pollinating, insert the bee stick in the potting mix at the base of one of your plants.  You will continue to pollinate through this week, every 2-4 days.  Record the final pollination date in your lab notebook.
Weeks 4 -6 – Keep watering plants.  Pinch off all new buds.

Week 7 – Dry plants.

Week 8 – Harvest and plant seeds (F2) as you did in Week 1.  Record planting date in your lab notebook.
Week 9 – Score F2 traits.
Sample Table for your lab notebook.  

Date Planted _______________________________
	
	
	Number of Plants

	
	
	Your Data
	Class Data

	Date
	Gen
	Purple Green
	Purple

Yellow-Green
	Non-Purple
Green
	Non-Purple
Yellow-Green
	Purple
Green
	Purple

Yellow-Green
	Non-Purple

Green
	Non-Purple
Yellow-Green

	
	F1
	
	
	
	
	
	
	
	

	
	F2
	
	
	
	
	
	
	
	


Date Pollination Finished __________________________________

Date Seeds Harvested _____________________________________

