BIOL1107L Genetics Lab

Name__________________________

Date____________________

Instructor_______________________

Section day/time__________________

1

Answer the following questions and turn in for a grade.

Part I:  Monohybrid Cross (Corn marked ‘TC2’)

Obtain 3 ears of corn marked ‘TC2’.  Count 5 rows of kernels and record the number of kernels that fall into the categories shown in Table 1.1.  Record your final numbers in the Table 1.2 under your group’s name.  Put this data on the board and fill in the data from other groups in the class in Table 1.2.  Use table 1.2 to answer the questions below.

Table 1.1, Group data

	
	Number of purple kernels
	Number of yellow kernels

	Ear 1


	
	

	Ear 2


	
	

	Ear 3


	
	


Table 1.2, Class Data

	
	Number of purple kernels
	Number of yellow kernels

	Group 1
	
	

	Group 2
	
	

	Group 3
	
	

	Group 4
	
	

	Total* 
	
	


* Add numbers in purple column to get final number for purple kernels and add numbers in yellow column to get final number for yellow kernels.

The traits that you are studying are as follows:


C = purple; dominant


c = yellow; recessive 

Note:  When you handwrite these characters, distinguish the capital ‘C’ from the lower case ‘c’ by drawing a line over the top of the lowercase ‘c’.

1.  This is a monohybrid cross.  Define monohybrid cross.

2.  You have both purple kernels and yellow kernels on the ears of corn that you observed.  What genotype(s) can produce a purple kernel and what genotypes can produce a yellow kernel?  

3.  Draw Punnett squares that show the possible parental combinations to get the offspring that you observed.  (You may want to begin by figuring out what parental genotype could not possibly produce the offspring that you observed.)

A






  B

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


A.  What is the phenotypic ratio of A?

B.  What is the phenotypic ratio of B?

4.  Calculate the ratios of the 2 traits that you observed (purple vs. yellow kernels) and record it below. (This is the phenotypic ratio.)

5.  Which Punnett square seems to best fit the ratio that you calculated from your data?

6. Use the Chi-Square test, to determine if the parental combination that seems to best fit your data actually do.  To do this exercise, use Appendix B in your lab manual (pp.761-764) to guide you.  For the observed values, plug in the numbers in the ‘total’ row from Table 1.2 to the ‘observed’ row in Table 1.3.  For the expected value, add the two ‘total’ rows in Table 1.2 and then figure out how many of each kernel you would expect to see for the ratio that seems to best fit your calculated data.  Then plug these numbers into the ‘expected’ row in Table 1.3.

A.  How many degrees of freedom do you have?

Table 1.3

	
	Purple kernels
	Yellow kernels

	Observed (o)
	
	

	Expected (e)
	
	

	Deviation (o-e)
	
	

	Deviation2 =(o-e)2=d2
	
	

	d2/e
	
	

	2=d2/e (purple d2/e + yellow d2/e)
	


B.  At p(0.05, is there a significant difference between the expected value and the observed value?

C.  If the Punnett square that seemed to best fit your data was rejected by the Chi-square, what are some reasons for this rejection?

D.  Based on your Chi-square results, what are the genotypes of the parents?

Part II:  Dihybrid Cross (Corn marked ‘X’)

Obtain 3 ears of corn marked ‘X’.  Count 5 rows of kernels and record the number of kernels that fall into the categories shown in Table 2.1.  Record your final numbers in the Table 2.2 under your group’s name.  Put this data on the board and fill in the data from other groups in the class in Table 2.2.  Use table 2.2 to answer the questions below.

Table 2.1, Group data

	
	Number of purple 

smooth    
	Number of purple 

wrinkled
	Number of yellow 

smooth 
	Number of yellow 

wrinkled

	Ear 1


	
	
	
	

	Ear 2


	
	
	
	

	Ear 3


	
	
	
	


Table 2.2, Class Data

	
	Number of purple 

smooth
	Number of purple 

wrinkled
	Number of yellow

smooth
	Number of yellow

wrinkled

	Group 1
	
	
	
	

	Group 2
	
	
	
	

	Group 3
	
	
	
	

	Group 4
	
	
	
	

	Total* 
	
	
	
	


* Add numbers in purple smooth column to get final number for purple smooth and add numbers in purple wrinkled column to get final number for purple wrinkled, etc.

The traits that you are studying are as follows:


R = purple; dominant

S = smooth; dominant


r = yellow; recessive 

s = wrinkled; recessive

Note:  When you handwrite these characters, distinguish the capital ‘S’ from the lower case ‘s’ by drawing a line over the top of the lowercase ‘s’.

7.  This is a dihybrid cross.  Define dihybrid cross.

8.  What genotypes can produce the 4 different phenotypes that you observe?


Purple smooth:


Purple wrinkled:


Yellow smooth:


Yellow wrinkled:

9.  Both parents of your corn have the genotype, RrSs.  Draw a Punnett square that predicts that offspring that could occur from these parents.  

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


  
A.  What is the phenotypic ratio of this cross?

10. Use the Chi-Square test, to determine if the parental combination that seems to best fit your data actually do.  To do this exercise, use Appendix B in your lab manual (pp.759-762) to guide you.  For the observed values, plug in the numbers in the ‘total’ row from Table 2.2 to the ‘observed’ row in Table 2.3.  For the expected value, add the two ‘total’ rows in Table 2.2 and then figure out how many of each kernel you would expect to see for the ratio that seems to best fit your calculated data.  Then plug these numbers into the ‘expected’ row in Table 2.3.

A.  How many degrees of freedom do you have?

Table 2.3

	
	Purple smooth
	Purple wrinkled
	Yellow smooth
	Yellow wrinkled

	Observed (o)
	
	
	
	

	Expected (e)
	
	
	
	

	Deviation (o-e)
	
	
	
	

	Deviation2 =(o-e)2=d2
	
	
	
	

	d2/e
	
	
	
	

	2=d2/e (Add all 4 d2/e)
	


B.  At p(0.05, is there a significant difference between the expected value and the observed value?

C.  If the Punnett square that seemed to best fit your data was rejected by the Chi-square, what are some reasons for this rejection?

D.  Based on your Chi-square results, is the genotype of parents RrSs?

E.  If your ears of corn had only purple smooth kernels, what is/are the possible genotype(s) of the parents?

