Statisticians to the Rescue: Chi-square

Introduction

 A geneticist was attempting to determine the inheritance pattern in Talinum calycinum (Fameflower).  She hypothesizes that the tall stemmed plants are dominant to dwarf stems and axial flowers (around the stem) are dominant terminal flowers (at the end of the stem).  When she conducted a cross between two heterozygous tall, axial flowered plant, she found 247 tall, axial; 79 tall, terminal, 114 dwarf, axial; and 27 dwarf, terminal plants.  Does 247:79:114:27 represent the 9:3:3:1 ratio and support her hypothesis?       

Mechanics of Chi square
With the information from above, fill in the table below
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	Observed
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Now substitute your values you just completed

X2=Σ  (o - e)2
               e

X2=     (-15.69)2             +

                    
+

                        +
             262.69
X2=     


+



+



+

X2=   _________________
Now determine your degrees of freedom

Degrees of freedom = number of phenotypic classes – 1
Degrees of freedom = _________

Use the Chi table to determine your probability value.  The degrees of freedom will determine which row.  Move right long the row until your Chi-square value is in between the two columns.  Follow the columns up to find your probability value
Probability


[image: image1]
The probability value associated with the Chi-square value lies between ___________and __________ 
This indicates that there is between a ___________% and ____________% chance that the difference between the expected and observed results was due to chance. 
Interpretation of Chi-square Value

· If the probability value is greater than 0.05 there is not significant difference between the expected and observed and and the hypothesis is accepted  

· If the probability value is between 0.05 and 0.01 there is significant difference between the expected and observed value and the hypothesis is usually rejected
· If the probability value is less than 0.01the difference between the observed and accepted value is highly significant and the hypothesis is rejected
The geneticist should     Accept         or        Reject        the hypothesis
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