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Chapter 6 

Inheritance    
 
6.1 How Cells Reproduce 
6.2 Cell Division and Genetic Diversity
6.3 Traits and Inheritance
6.4 First Law of Inheritance
6.5 Second Law of Inheritance
6.6 Beyond Mendel

6.5  Second Law of Inheritance

Mendel’s next experiment was to breed plants that differed in two traits. He bred plants with round 
yellow peas (RRYY) to plants with wrinkled green peas (rryy). In the first generation, all the offspring 
inherited R and Y alleles from the first parent and r and y alleles from the second parent. The offspring 
were RrYy. They had round yellow peas. 

Next, Mendel bred the RrYy plants with themselves. He wanted to test two possibilities. The first 
possibility is that alleles for the two genes stay together when the offspring make sex cells. If this is the 
case, RrYy plants should make only two kinds of sex cells: RY and ry (because R and Y were inherited 
together from one parent, and r and y were inherited together from the other parent). The second 
possibility is that alleles for the two genes behave independently when sex cells are made. In this case, 
RrYy plants should make sex cells with all combinations of alleles—RY, Ry, rY, and ry. 

When the RrYy plants were bred with themselves, the offspring had every type of pea: round yellow, 
round green, wrinkled yellow, and wrinkled green. This couldn’t happen if all the sex cells had been 
either RY or ry, because then all the offspring would have either round yellow peas or wrinkled 
green peas. You could never get wrinkled yellow peas or round green peas. Also, the ratio of round 
yellow:round green:wrinkled yellow:wrinkled green peas was 9:3:3:1, exactly what you expect if the 
sex cells carry all combinations of alleles (Figure 
6.13). Focusing on each trait, we see the same 3:1 
ratio; that is, a 3:1 ratio of yellow to green and a 3:1 
ratio of round to wrinkled. The inheritance of one 
trait is independent of the inheritance of a second 
trait. This is Mendel’s second law: the principle of 
independent assortment. 

FIGURE 6.13

When Mendel bred plants that differed in two 
traits, the traits were inherited independently. 
Breeding plants with round yellow peas and plants 
with wrinkled green peas produced plants with 
round yellow peas in the first generation. In the 
second generation, Mendel saw all the different 
combinations of traits in a ratio of 9:3:3:1. 
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READING CHECK

Your father gave you an allele for no dimples (d) and an allele for a widow’s peak (W). Your mother 
gave you a dimples allele (D) and a straight hairline allele (w). 

a. What is your genotype? Are you a homozygote or a heterozygote for each of these traits? 

b. What is your phenotype? That is, do you have dimples? Do you have a widow’s peak? 

c. What will the genotypes of your sex cells be? 

CHECK YOUR ANSWERS 

a. Your genotype is DdWw. You are a heterozygote for both traits. 

b. You have dimples, and you have a widow’s peak. Both those traits are dominant. 

c. You make sex cells with all possible combinations of alleles: DW, Dw, dW, and dw. 


