AP Biology Corn Genetics Lab

Purpose: To use genetic hybrid corn ears to study Mendelian inheritance.

Materials: Hybrid ears of corn.

Background: Genetic corn ears provide a reliable source of easily distinguishable characteristics from which a mathematical ratio can be made to confirm typical Mendelian genetics ratios.  The large number of kernels on each ear of corn gives a close approximation to the theoretical ratio. The seeds are in a natural unit, giving a convincing demonstration of Mendelian genetics.  The kernels on each ear represent the offspring from a cross of two parents.  The phenotypes involve aleurone color and endosperm character.  The distinct separation of phenotypes makes recognition and counting of seeds easy.

Samples 1 and 2 represent a monohybrid cross involving seed color, with purple being dominant and yellow being recessive.  Samples 3 and 4 represent a dihybrid cross involving color and texture of kernels.  The allele for purple is dominant over the allele for yellow.  In endosperm texture, the smooth texture allele is dominant over the wrinkled texture allele.

Procedure: Students are to obtain samples of each of the four ears of corn. Counts should be taken of the kernel types on each ear.  These counts should be used to establish actual ratios for each ear of corn. From the actual ratios, simplified Mendelian ratios should be established.  From the simplified Mendelian ratios, students should determine the parental genotypic and phenotypic ratios that produce each hybrid.  
Write up information:
Data: 

· All data tables should be filled out.  
Results: 
· Make a color diagram of the ear of corn that you counted, showing the color variation.  Design a key for samples 3 or 4, showing the smooth and wrinkled variation.

· All punnett squares should be filled out.  The phenotypic ratios and the parental genotypes need to be determined and filled in.

Discussion and Conclusion:

· Explain which genotypes could create your phenotypes.  Discuss dominant and recessive traits. 

· Discuss what parental genotypes could have produced the offspring ratios that you observed for each of the four samples of corn.
· Apply Mendel’s two inheritance laws to your results.

· Discuss any errors that could have occurred.

· Real world application of this information.

Results:
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Parental Genotypes: ​​​​_______________________________
Ear 2   

Phenotypic ratio:   _______________

	
	

	  
	


	
	

	
	


	
	

	
	


	
	

	  
	


Parental Genotypes: ​​​​_______________________________
Ear 3   

Phenotypic ratio:   _______________

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Parental Genotypes: ​​​​_______________________________

Ear 4   

Phenotypic ratio:   _______________

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Parental Genotypes: ​​​​_______________________________
Data Tables:

Ear 1

	Purple
	Yellow

	
	

	
	

	
	

	
	

	
	


Total kernels (all samples) ___________

Ear 2

	Purple
	Yellow

	
	

	
	

	
	

	
	

	
	


Total kernels (all samples) ___________
Ear 3

	Purple/Smooth
	Purple/Wrinkled
	Yellow/ Smooth
	Yellow/ Wrinkled

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Total kernels (all samples) ___________

Ear 4

	Purple/Smooth
	Purple/Wrinkled
	Yellow/ Smooth
	Yellow/ Wrinkled

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Total kernels (all samples) ____________
