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Flgure 24.22

Punnett squares showing two monohybrid crosses
between heterozygous parents for fres earlobes and for 2
widows peqk

The monohybrids can now be com-
bined to calculate the probabilities of a
dihybrid cross. For example, the chances
of producing an F, offspring from the
mating of EeWw X EeWw who has
® 2 widow’s peak and free ear lobes is:

—  3/4 X 3/4, or 9/16;

a straight hairline and free ear lobes is:

1/4 X 3/4, or 3/16;
® 2 widow’s peak and attached ear lobes

is: 3/4 X 1/4, or 3/16;
® a straight hairline and attached ear

lobes is: 1/4 X 1/4, or 1/16..

The calculation indicates that the
dihybrid cross is equivalent to twe sepa-
rate monohybrid crosses. To determine
the probability that the first child from
the mating of the EeWw X EeWw par-
ents would be a male with a widow’s peak
and attached ear lobes, consider each of
the separate probabilities:
® The probability of producing a male

is 1/2.
® The probability of widow’s peak is 3/4.
® The probability of attached ear lobes

is 1/4.
® Therefore, the probability of produc-

ing a male with a widow’s peak and

attached ear lobes is 1/2 X 3/4 X 1/4,

or 3/32.

Chapter Twenty-four:

Genes and He

B review quesTions I

9 In guinea pigs, black coat color (B) is
dominant to white (9), and short hair
length (S) is dominant to long (s).
Indicate_the genotypes and pheno-
types from the following crosses:

a) Homozygous for black, heterozy- «
gous for short-hair guinea pig
crossed with a white, long-hair
guinea pig.

h) Heterozygous for black and short-
hair guinea pig crossed with a
white, long-hair guinea pig.

¢) Homozygous for black and long-
hair crossed with a heterozygous
black and short-hair guinea pig.

10 Black coat color (B) in cocker spaniels
is dominant to white coat color (#).
Solid coat pattern (S) is dominant to
spotted pattern (s). The pattern
arrangement is located on a different
chromosome than the one for color,
and its gene segregates independently
of the color gene. A male that is black
with a solid pattern mates with three
females. The mating with female A,
which is white, solid, produces four
pups: two black, solid, and two white,
solid. The mating with female B,
which is black, solid, produces a single
pup, which is white, spotted. The
mating with female C, which is white,
spotted, produces four pups: one
white, solid; one white, spotted; one
black, solid; one black, spotted.
Indicate the genotypes of the parents.

11 For human blood type, the alleles for
types A and B are codominant, but
both are dominant over the type O
allele. The Rh factor is separate from
the ABO blood group and is located
on a separate chromosome. The Rh+
allele is dominant to Rh—. Indicate
the possible phenotypes from the
mating of 2 woman, type O, Rh—,
with a man, type A, Rh+.
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