NAME:   ______________________

GENETIC RATIOS / CHI-SQUARE ANALYSIS
Kernels of corn represent the offspring of a cross between 2 parents.  In following a particular trait, knowing the genotype of the parents enables the determination of the phenotypic ratio found in the offspring. It seems likely that results will show some variation from the expected ratio due to chance.  The chi-square test is a statistical method of determining whether the results of a particular cross are close enough to the expected ratios to be considered valid.  Probability values between .95 and .10 are considered to be acceptable and deviations for the expected ratio can be contributed to chance. Probability values less than or equal to .05 indicate that the deviations are significant and that the expected genotypic ratio being used is incorrect.
Traits to be studied:


P = purple kernels


p = yellow kernels


S = starchy kernels (starchy kernels appear full)


s = sweet  kernels (sweet kernels appear shriveled)

For each cross use a wax marker to mark off 100 kernels of corn. Do not remove the wrapper or pull the corn off the cob!  Count the number of kernels representing each trait

CROSS 1 - purple versus yellow corn kernels  - (Pp  x  Pp)  

Use a punnett square to calculate the expected ratio - purple : yellow
	
	

	
	


            Expected ratio: __________

Experimental data:      Purple __________; yellow __________; total __________
	Classes
	O number
	E number
	O - E
	(O - E)2
	(O - E)2

    E

	Purple


	
	
	
	
	

	Yellow


	
	
	
	
	








Chi-square value _______________







Degrees of freedom   _____________







Probability  _____________________

CROSS 2 - starchy versus sweet corn kernels  - (Ss x  Ss) 
Use a punnett square to calculate the expected ratio - Starchy : Sweet

	
	

	
	


            Expected ratio: __________

Experimental data:     Starchy __________; Sweet __________; total __________

	Classes
	O number
	E number
	O - E
	(O - E)2
	(O - E)2

    E

	Starchy

	
	
	
	
	

	Sweet

	
	
	
	
	








Chi-square value  _______________







Degrees of freedom   _____________







Probability  _____________________

CROSS 3 - Segregation of Purple or Yellow and Starchy or Sweet corn kernels 
  

        (PpSs x PpSs)
Use a punnett square to calculate the expected ratio - Purple/Starchy :  Purple/Sweet : Yellow/Starchy : Yellow/Sweet

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Expected ratio: _______________

Experimental data:

Purple, Starchy ______________________
Purple, Sweet   _______________________

Yellow, Starchy  _____________________

Yellow, Sweet ________________

Total         ________________

	Classes
	O number
	E number
	O - E
	(O - E)2
	(O - E)2
     E

	Purple, starchy

	
	
	
	
	

	Purple, sweet

	
	
	
	
	

	Yellow, starchy

	
	
	
	
	

	Yellow, sweet

	
	
	
	
	








Chi-square value  _______________







Degrees of freedom   _____________







Probability  _____________________

Cross 4 - Purple versus Yellow kernels  - Based on your results, determine the genotype of the parents

Experimental date:      Purple __________; yellow __________; total __________

	Classes
	O number
	E number
	O - E
	(O - E)2
	(O - E)2

    E

	Purple


	
	
	
	
	

	Yellow


	
	
	
	
	








Chi-square value= _______________







Degrees of freedom = _____________







Probability: _____________________

Use a punnett square to show the genotype of the parents -
	
	

	
	


Phenotypic ratio: _____________________
Cross 5 -  Segregation of Purple or Yellow and Starchy or Sweet corn kernels.  
Based on your results, determine the genotype of the parents 

Experimental data:

Purple, starchy ______________________

Purple, sweet  _______________________

Yellow, starchy  _____________________

Yellow sweet ________________

Total         ________________

	Classes
	O number
	E number
	O - E
	(O - E)2
	(O - E)2

E

	Purple, starchy


	
	
	
	
	

	Purple, sweet


	
	
	
	
	

	Yellow, starchy


	
	
	
	
	

	Yellow, sweet


	
	
	
	
	








Chi-square value  _______________







Degrees of freedom   _____________







Probability  _____________________

Use a punnett square to show the genotypes of the parents -
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Phenotypic ratio: _____________________

HINTS -  Common Phenotypic Genetic Ratios – (dominant:recessive)

      a.    3:1 -       one factor cross / both parents heterozygous

b. 1:1 -        one factor cross / one parent heterozygous, one parent 

                           homozygous recessive

c. 9:3:3:1 -  double factor cross / both parents heterozygous

d. 1:1:1:1 -  double factor cross / one parent heterozygous, one parent 
  
     
    homozygous recessive

Table of Chi-Square Values
	Probability 

that X2's will 

exceed tabulated 

values 
	Number of Degrees of Freedom 

	
	

	
	

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 

	0.95 
	0.004 
	0.10 
	0.35 
	0.71 
	1.14 
	1.64 
	2.17 

	0.80 
	0.06 
	0.45 
	1.00 
	1.65 
	2.34 
	3.07 
	3.84 

	0.70 
	0.15 
	0.71 
	1.42 
	2.20 
	3.00 
	3.38 
	4.67 

	0.50 
	0.46 
	1.30 
	2.37 
	3.36 
	4.35 
	5.35 
	6.35 

	0.30 
	1.07 
	2.41 
	3.67 
	4.88 
	6.06 
	7.23 
	8.38 

	0.20 
	1.64 
	3.22 
	4.64 
	5.99 
	7.29 
	8.56 
	9.80 

	0.10 
	2.71 
	4.60 
	6.25 
	7.78 
	9.24 
	10.65 
	12.02 

	0.05 
	3.84 
	5.99 
	7.82 
	9.49 
	11.07 
	12.59 
	14.07 

	0.02 
	5.41 
	7.82 
	9.84 
	11.67 
	13.39 
	15.03 
	16.62 

	0.01 
	6.64 
	9.21 
	11.34 
	13.28 
	15.09 
	16.81 
	18.48 


* chart obtained from Chi-Square,  The Basic Statistical Method Used in Inheritance Studies.  http://www.uswsl.arc.ag.gov/exper/chi_sqr.htm
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