Title:  Corn Genetics

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOCorn
Purpose:  

to investigate corn genetics
to use a statistical test (Chi-square: (2) to determine match of theoretical and actual values

Materials:

genetic corn: http://www.jdenuno.com/APBiology/APBioLabs/GeneticCorn.pdf 
Procedure: 
Work in pairs
   Monohybrid Cross

1. View Corn Samples A and B (monohybrid)
2. Count and record in Table 1 the number of kernels of each phenotype 
3. Indicate the dominant phenotype (HOW DO YOU KNOW?)

4. Perform a (2 - Analysis to support your conclusion about dominance.
To determine the expected count construct a Punnet square
The corn kernels are an F2 generation resulting from a cross between homozygous purple and homozygous yellow corn. Thus the parents of the F2 were heterozygous purple. What proportion would be the dominant phenotype and what proportion recessive? Multiply these proportions by the actual count to obtain the expected count.
Results:  Monohybrid Cross
	Table 1:  Monohybrid Cross: Purple—Yellow Corn

	Ear
	purple
	yellow

	A 
	
	

	B
	
	

	Total
	
	


	(2   = 

	(a1-e1)2
	+

	(a2-e2)2

		e1
		e2


	Table 3:  (2  Analysis 
Monohybrid Cross: Purple—Yellow Corn (Individual)


	
	Purple
	Yellow
	(2   

	Actual Number 
	a1
	a2
	

	Expected Number
	e1
	e2 
	


See Table 6, below, for (2 values

Dihybrid Cross 
The purple color is produced by a pigmented layer within the grains. If the layer is not pigmented (colorless), the yellow color of an inner tissue shows through. Sweet corn grains wrinkle upon drying while starchy grains remain smooth. Individual kernels may be purple—starchy, purple—sweet, yellow—starchy, or yellow—sweet.
1. View corn samples C and D (dihybrid)

2. Count and record in Table 4 the number of kernels of each phenotype 
3. Indicate the dominant traits (HOW DO YOU KNOW?)

4. Perform a (2 - Analysis to support your conclusion about dominance.
To determine the expected count construct a Punnet square
The corn kernels are an F2 generation resulting from a cross between homozygous purple—starchy and homozygous yellow—sweet parents. Thus the parents of the F2 were heterozygous purple--starchy. What proportion would be the dominant phenotype and what proportion recessive? Multiply these proportions by the actual count to obtain the expected count. Multiply these proportions by the actual count to obtain the expected count.

	Table 4:  Dihybrid Cross (Individual)

	Ear
	Purple—Starchy 
	Purple—Sweet 
	Yellow—Starchy 
	Yellow—Sweet 

	C
	
	
	
	

	D
	
	
	
	

	Total
	
	
	
	


	(2   = 

	(a1-e1)2
	+

	(a2-e2)2
	+

	(a3-e3)2
	+

	(a4-e4)2

		e1
		e2
		e3
		e4


	 Table 5:  (2  Analysis
 Dihybrid Cross (Individual)

	
	Purple—Starchy
	Purple—Sweet
	Yellow—Starchy
	Yellow—Sweet
	(2

	Actual Number
	a1
	a2
	a3
	a4
	

	Expected Number
	e1
	e2
	e3
	e4
	


	Table 6:  (2  Values

	
	P (probability)

	d. f. *
	.95
	.90
	.80
	.70
	.50
	.30
	.10
	.05
	.01

	1
	.004
	.016
	.064
	.148
	.455
	1/03
	2.71
	3.84
	6.64

	2
	.103
	.211
	.446
	.713
	1.38
	2.41
	4.60
	5.99
	9.20

	3
	.352
	.584
	1.00
	1.42
	2.37
	3.66
	6.25
	7.82
	11.30

	*degrees of freedom     = 1 for monohybrid cross

 =  3 for dihybrid cross

	(2  Data from http://www.richland.cc.il.us/james/lecture/m170/tbl-chi.html
(2  calculator:   http://www.physics.csbsju.edu/stats/chi-square_form.html

	You are looking for the difference to be INSIGNIFICANT! 
P values above 0.05 are INSIGNIFICANT (not significant)
This means that actual values DO NOT differ from expected values.


Practice Problems:  
1. Test the following data to see if it conforms to the 9:3:3:1 ratio predicted from a dihybrid cross of corn plants heterozygous for round, yellow seeds:

315 round yellow

108 round green

101 wrinkled yellow

 32 wrinkled green

A total of 556 seeds were counted!

2. Test the following data to see if it conforms to the 9:3:3:1 ratio predicted from a dihybrid cross of corn plants heterozygous  for the purple—starchy traits:

271 Purple—starchy

73 purple—sweet
63 yellow—starchy
26 yellow—sweet
A total of 433 seeds were counted!
Discussion:

Follow the lab grading guidelines. 

If the variation between observed and expected results is statistically significant (not due to chance), please suggest reasons for the variation!

Conclusion: 

Are the variations between expected and observed results due to chance alone for the monohybrid and/or dihybrid crosses?

Reflection: Personal statement about what you learned from this lab activity. 






______________________________________________________________________________________
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