
Laboratory 13
 Mechanisms in Evolution: Genetic Drift and Natural Selection

Student Tip Sheet
Review
You must have a fluent understanding of Mendelian Genetics’ terminology in order to be able to
understand and manipulate the data using the Hardy-Weinberg formula.  The lab manual directions
are very clear if you have a thorough working knowledge of the terms, determining the prescribed
frequencies will not be difficult.  The following is a short exercise to use as a review.

Three Genetic Crosses

The following examples demonstrate genetic crosses resulting in three different ratios of offspring.
Fill in the blanks shown in the genotypic (genetic code) and phenotypic (physical appearance) chart
of each cross.

Example 1: 1:1 Ratio  A Test Cross

Another name for this type of cross is a backcross. This is a cross between a heterozygous offspring
and a homozygous parent.  The resulting percentages will confirm the genotypes of the parents.

Fill in the blanks below.

Kernel Color
R = purple
r  = yellow

        Genotype

Rr           X           rr

    Meiosis I & II

Gametes        r       r

      Fertilization

r    r

        Rr

        Phenotype

Purple           X      

       (color)      (color)

Genotype  Phenotype     Expected
      Phenotypic %

    Rr     50%

     rr

                           rr



Example 2:     3:1 Ratio    A Monohybrid Cross

Fill in the blanks below.

Kernel color
R = purple
r  = yellow

                                   Genotype   Phenotype

P  RR            X             rr

         Meiosis I & II

Gametes P X      Yellow

(color) (color)
            Fertilization

          Rr

F1               Rr          X            Rr F1

                            Meiosis I & II         (color)

Gametes

F2  Fertilization F2        Genotype Phenotype

   RR
   Rr

          R      r              rr

                Rr          Expected Expected
      Genotypic %        Phenotypic %

    50%       75%



                 Example 3:   9:3:3:1 Ratio   A Dihybrid Ratio

Fill in the blanks below.

Kernel color Kernel shape
S = smooth R = purple
s  = wrinkled  r  = yellow

 Genotype

P       X            rrss

                             Meiosis I & II

Gametes     RS            X

       Fertilization

                 RrSs

F1 RrSs         X          RrSs

                Meiosis  I & II

RS      
Gametes Rs    

     rS     
                  rs

Fertilization

F2
    RS        Rs  rS      rs

          RRSS    RRSs      RrSS

          RRSs     RRss                   Rrss

          RrSS                   rrSS       rrSs

                        Rrss      rrSs        rrss

Phenotype

P X

F1 X

F2                   The Four Phenotypes

                          Purple      Smooth

                          Purple      Wrinkled

What is the phenotypic ratio of this dihybrid
cross?



Natural Selection

This lab manual chapter illustrates the principles of natural selection by performing what
is usually known as a “Zone of Inhibition” lab exercise.  This demonstration certainly
proves the point of mutation of the bacteria by ultraviolet light.  Your instructor will
probably perform this exercise as a demonstration because to do otherwise may be
beyond the time and resources designed for your class.  Perhaps if you have the
opportunity to participate as a preparation assistant, you will have the chance to work
with the bacteria first-hand.  Take advantage of this chance, if possible.  If nothing else,
you will have an increased appreciation for medical professionals that deal with bacteria
and sterile conditions every day.


