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Gregor Mendel was an Austrian monk who carried out a variety of experiments with pea plants in the garden of his monastery where he lived. Mendel worked with seven characteristics of pea plants: plant height, pod shape and color, seed shape and color, and flower position and color.  He chose peas because these traits demonstrated only two phenotypes, were easy to cross-pollinate, had relatively short reproductive cycles, and produced many offspring at a time.

One of the first traits that Mendel studied was flower color.  He observed that plants that had white flowers produced offspring who also produced white flowers.  Alternatively, plants that had purple flowers produced offspring with purple flowers.  He wondered what would happen if he crossed the two “true-breeding” plants (P generation) together.  After performing the cross and observing this next generation of plants (F1 generation), he found that 100% of the offspring produced purple flowers.
a. Based on these results, which trait is dominant and which is recessive?  Include a Punnett square to support your reasoning.

	
	

	
	


b. Mendel then crossed two of the F1 individuals together and tracked the next generation of plants (F2).  Perform the cross in a Punnett square and predict the phenotypic and genotypic ratios of offspring.

	
	

	
	


Mendel continued to perform these “test-crosses” for each subsequent trait that he studied to determine which trait was dominant and which was recessive.  The results can be found in the table below:
	Trait
	Dominant
	Recessive

	Plant height
	Tall
	Short

	Pod shape
	Full
	Constricted

	Pod color
	Green
	Yellow

	Seed shape
	Smooth
	Wrinkled

	Seed color
	Yellow
	Green

	Flower position
	Axial
	Terminal


Perform the following crosses and give both genotypic and phenotypic ratios for each.
a. A heterozygous, tall plant crossed with a short plant.
	
	

	
	


b. A plant with constricted pods crossed with a plant that is homozygous dominant for full pods.
	
	

	
	


c. A true-breeding plant with yellow seeds crossed with a plant that is heterozygous for yellow seeds.

	
	

	
	


d. A cross between two plants that are heterozygous for their axial flower position.

	
	

	
	


e. A plant with wrinkled seeds crossed with a hybrid plant with smooth seeds.

	
	

	
	


f. A plant that is homozygous for green pod color crossed with a true-breeding plant with yellow pods.

	
	

	
	


g. A cross between two hybrid plants with smooth seeds.

	
	

	
	


h. A cross between two tall plants, one which is homozygous dominant and one that is a hybrid.

	
	

	
	


Hopefully you have begun to notice a pattern.  As long as we are talking about complete dominance (the dominant trait is expressed completely over the recessive trait), the following ratios will always be observed, regardless of which trait we are talking about.
	
	Genotype
	Phenotype

	Cross
	Homozygous Dominant
	Heterozygous
	Homozygous Recessive
	Dominant Trait
	Recessive Trait

	Heterozygous x Heterozygous
	
	
	
	
	

	Heterozygous x Homozygous Dominant
	
	
	
	
	

	Heterozygous x Homozygous Recessive
	
	
	
	
	

	Homozygous Dominant x Homozygous Recessive
	
	
	
	
	


