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SECTION

1 Mendel and His Peas
Heredity

Name Class Date

CHAPTER 6

After you read this section, you should be able to answer 
these questions:

• What is heredity?

• Who was Gregor Mendel?

• What experiments did Mendel conduct on pea plants?

• What did Mendel learn about heredity?

What Is Heredity?
Imagine a puppy. The puppy has long, floppy ears like 

his mother and dark brown fur like his father. How did 
the puppy get these traits? The passing of traits from par-
ents to offspring is called heredity. Over 100 years ago, 
a monk named Gregor Mendel performed experiments 
on heredity that helped establish the field of genetics. 
Genetics is the study of how traits are inherited.

Offspring often look a little like their mother and a lit-
tle like their father. This led people to think that the traits 
of the parents mixed together to make the traits of the 
offspring. This idea is called blending inheritance.

According to blending inheritance, if a brown rabbit 
mates with a white rabbit, the offspring should be tan. 
However, when a brown and a white rabbit do mate, the 
offspring are brown. When two brown rabbits mate, the 
offspring can be white! Therefore, blending inheritance is 
not a good explanation of heredity.

Who Was Gregor Mendel?
Gregor Mendel was born in Austria in 1822. He grew up 

on a farm and learned a lot about flowers and fruit trees. 
Mendel studied at a university and then entered a monas-
tery. A monastery is a place where monks study religion.

Mendel examined pea plants in the monastery garden 
to study how traits are passed from parent to offspring. 
He used garden peas because they grow quickly. They also 
have many traits that are easy to see. His experiments 
showed why blending inheritance does not explain how 
traits are passed from parents to offspring. His results 
changed the way people think about inheritance. 

BEFORE YOU READCalifornia Science
Standards

7.2.d

STUDY TIP
Defi ne  As you read this 
section, make a list of all of 
the underlined and italicized 
words. Write a defi nition for 
each of the words.

READING CHECK

1. Explain Why did people 
think that blending inheri-
tance was a good explana-
tion of heredity? 

READING CHECK

2. Explain Why did Mendel 
choose to study pea plants? 
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Name Class Date

Mendel and His Peas continued

READING CHECK

3. Compare How is cross-
pollination different from 
self-pollination?

TAKE A LOOK 
4. Identify What are two 
ways pollen can travel from 
one plant to another during 
cross-pollination?

Critical Thinking
5. Infer How do you think 
pollen might move during 
self-pollination?

REPRODUCTION IN PEAS
Pea plants, like many flowering plants, have both male 

and female reproductive parts. Many flowering plants 
reproduce by cross-pollination. In cross-pollination,
sperm in the pollen of one plant fertilize eggs in the 
flower of a different plant. Pollen can be carried by 
organisms, such as insects. Pollen can also be carried by 
the wind from one flower to another.

Some flowering plants must use cross-pollination. 
They need another plant to reproduce. However, a pea 
plant can also reproduce by self-pollination. In self-

pollination, sperm from one plant fertilize the eggs of the 
same plant. 

Mendel used self-pollination in pea plants in order to 
grow true-breeding plants for his experiments. When a 
true-breeding plant self-pollinates, its offspring all have 
the same traits as the parent. For example, a true-
breeding plant with purple flowers always has offspring 
with purple flowers. 

Cross-pollination
by animals

Self-pollination

Cross-pollination
by wind

Pollen

Stigma

Anther

PetalOvary

Ovule

During pollination, pollen from the anther (male part) is carried to the stigma 
(female part). Fertilization happens when a sperm from the pollen moves through 
the stigma and enters an egg in an ovule.
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Mendel and His Peas continued

CHARACTERISTICS
Mendel studied one characteristic of peas at a time. A 

characteristic is a feature that has different forms. For 
example, hair color is a characteristic of humans. The 
different forms, or colors, such as brown or red hair, are 
called traits.

Mendel used plants that had different traits for each 
characteristic he studied. One pea characteristic he stud-
ied was flower color. He chose plants that had purple 
flowers and plants that had white flowers. He also stud-
ied other characteristics, such as seed shape, pod color, 
and plant height.

CROSSING PEA PLANTS
Mendel was careful to use true-breeding plants in his 

experiments. By choosing these plants, he would know 
what to expect if his plants were to self-pollinate. He 
decided to find out what would happen if he crossed, or 
bred, two plants that had different traits. 

READING CHECK

6. Explain How are charac-
teristics and traits related? 

Say It
Describe How would you 
describe yourself? Make a list 
of your physical traits, such 
as height, hair color, and eye 
color. List other traits you 
have that you weren’t born 
with. Share this list with your 
classmates. Which of these 
traits did you inherit? 

TAKE A LOOK 
7. Describe How did 
Mendel make sure that the 
plant with round seeds did 
not self-pollinate?

This plant produces 
wrinkled seeds.

Stigma

Anther

Anthers are 
removed.

This plant produces 
round seeds.

Pollen is transferred.

Mendel removed the anthers from a plant that made round seeds. Then, 
he used pollen from a plant that made wrinkled seeds to fertilize the 
plant that made round seeds.
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Mendel and His Peas continued

What Happened in Mendel’s First 
Experiment?

Mendel studied seven different characteristics in his 
first experiment with peas. For example, he crossed 
plants that were true-breeding for purple flowers with 
plants that were true-breeding for white flowers. The 
offspring from such a cross are called first-generation

plants. All the first-generation plants in this cross had 
purple flowers. What happened to the trait for white 
flowers?

Mendel got similar results for each cross. One trait 
was always present in the first generation, and the other 
trait seemed to disappear. Mendel called the trait that 
appeared the dominant trait. He called the other trait 
the recessive trait. To recede means “to go away or 
back off.” To find out what happened to the recessive 
trait, Mendel did another set of experiments. 

What Happened in Mendel’s 
Second Experiment?

Mendel let the first-generation plants self-pollinate. 
When a first-generation plant with purple flowers self-
pollinated, the recessive trait for white flowers showed 
up again in the second generation.

Mendel did the same experiment on seven different 
characteristics. Each time, some of the second-generation 
plants had the recessive trait. 

First Generation 
All flowers are purple.

A mature plant 
is allowed to 
self-pollinate.

Pollen 
transfer

Second Generation 
For every three plants that have 
purple flowers, there is one 
plant that has white flowers.

Parent Generation

READING CHECK

8. Identify What kind of 
trait appeared in the fi rst 
generation?

TAKE A LOOK 
9. Identify What type of trait 
reappeared in the second 
generation?
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Mendel and His Peas continued

RATIOS IN MENDEL’S EXPERIMENTS
Mendel counted the number of plants that had each 

trait in the second generation. He hoped that this would 
help him explain his results. 

As you can see, the recessive trait did not show up as 
often as the dominant trait. Mendel decided to figure out 
the ratio of the dominant traits to the recessive traits. A 
ratio is a relationship between two different numbers. 
It is often written as a fraction. For example, the second 
generation produced 705 plants with purple flowers and 
224 plants with white flowers. Mendel used this formula 
to calculate the ratios:

705/224 = 3.15/1 or 3.15:1

Characteristic Dominant
trait

Recessive
trait Ratio

Flower color 705 
purple

224 
white 3.15:1

Seed color 6,002
yellow

2,001 
green

Seed shape 5,474 
round

1,850 
wrinkled

Pod color 428 
green

152 
yellow

Pod shape 882
smooth

299 
bumpy

Flower
position

651 
along stem

207 
at tip

Plant
height

787 
tall

277 
short

What Did Mendel Conclude?
Mendel knew that his results could be explained only 

if each plant had two sets of instructions for each char-
acteristic. He concluded that each parent gives one set of 
instructions to the offspring. The dominant set of instruc-
tions determines the offspring’s traits.

Math Focus
10. Find Ratios Calculate
the missing ratios of the pea 
plant characteristics in the 
table.

11. Round Round off all 
the numbers in the ratios to 
whole numbers. What ratio 
do you get? 
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Section 1 Review 7.2.d

SECTION VOCABULARY

dominant trait the trait observed in the fi rst 
generation when parents that have different 
traits are bred

heredity the passing of genetic traits from 
parent to offspring

recessive trait a trait that reappears in the 
second generation after disappearing in the 
fi rst generation when parents with different 
traits are bred

 1. Explain Why isn’t blended inheritance a good explanation of heredity? 

 2. Apply Concepts Cats may have straight or curly ears. A cat  with curly ears mated 
with a straight-eared cat. All the kittens had curly ears. Are curly ears a dominant 
or recessive trait? Explain your answer. 

 3. Summarize Complete the Cause-and-Effect Map to summarize Mendel’s 
experiments on flower color in pea plants. 

were crossed 
to produce

True-breeding plants 
with purple fl owers

When self-pollinated, they produced
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2 Traits and Inheritance
Heredity

Name Class Date

CHAPTER 6

After you read this section, you should be able to answer 
these questions:

• What did Mendel’s experiments tell him about heredity?

• Are there exceptions to Mendel’s laws of heredity?

• What causes differences among organisms?

What Did Mendel Learn About Heredity?
Mendel knew from his pea plant experiments that 

there must be two sets of instructions for each character-
istic. All of the first-generation plants showed the domi-
nant trait. However, they could give the recessive trait to 
their offspring. Today, scientists call these instructions 
for inherited characteristics genes. Offspring have two 
sets of genes—one from each parent.

The two sets of genes that parents give to offspring are 
never exactly the same. The same gene might have more 
than one version. The different versions of a gene are 
called alleles.

Alleles may be dominant or recessive. If a single dominant 
allele is present, it will mask a recessive allele. An organism 
can have a recessive trait only if both of its alleles for the 
gene are recessive. Inherited characteristics are usually 
identified by two letters (for example, Aa). Dominant alleles 
are identified by the capital letters (A). Recessive alleles are 
given lowercase letters (a).

PHENOTYPE
The genes of an organism affect its traits. The appear-

ance of an organism is called its phenotype. An example 
of phenotype in humans is curly hair or straight hair. The 
phenotypes for flower color in Mendel’s pea plants were 
purple and white. 

BEFORE YOU READCalifornia Science
Standards

7.2.c., 7.2.d

STUDY TIP
Organize As you read, make 
combination notes. Explain 
genes, alleles, phenotype, 
and genotype in both words 
and pictures or diagrams.

READING CHECK

1. Defi ne What is an allele? 

READING CHECK

2. Defi ne What is a 
phenotype?

Purple fl owers and white fl owers are the two possible phenotypes for the 
characteristic of fl ower color in pea plants
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Traits and Inheritance continued

READING CHECK

3. Identify What kind of 
alleles does a heterozygous 
individual have? 

TAKE A LOOK 
4. Identify Is the plant with 
white fl owers homozygous or 
heterozygous? How can you 
tell?

GENOTYPE
The two alleles present for a trait make up an organ-

ism’s genotype. A plant with two dominant or two 
recessive alleles (PP or pp) is said to be homozygous.

Homo means “the same.” A plant that has the genotype 
Pp is said to be heterozygous. Hetero means “different.” 
Because the allele for purple flowers (P) is dominant, 
only one P allele is needed for a plant to have purple 
flowers.

PUNNETT SQUARES
A Punnett square is used to predict the possible geno-

types of offspring from certain parents. In a Punnett 
square, the alleles for one parent are written along the 
top of the square. The alleles for the other parent are 
written along the side of the square. The possible geno-
types of the offspring are found by combining the letters 
at the top and side of each square.

A true-breeding 
purple fl ower (PP)

A true-breeding 
white fl ower ( pp)

Pp PpP

Pp PpP

P P

All of the offspring for this cross have the 
same genotype—Pp.

The figure shows a Punnett square for a cross of two 
true-breeding plants. One has purple flowers and the 
other has white flowers. The alleles for a true-breeding 
purple-flowered plant are written as PP. The alleles for 
a true-breeding white flowered plant are written as pp.

Offspring get one of their two alleles from each parent. 
All of the offspring from this cross will have the same 
genotype: Pp. Because they have a dominant allele, all of 
the offspring will have purple flowers.
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Traits and Inheritance continued

MORE EVIDENCE FOR INHERITANCE
In his next experiments, Mendel let the first-generation 

plants self-pollinate. He did this by covering the flowers 
of the plant. This way, no pollen from another plant could 
fertilize its eggs. The Punnett square below shows a cross 
of a plant with the genotype Pp that self-pollinated.

A self-pollinating 
purple fl ower

PP PpP

pP

pP ppp

Male Alleles

Fe
m

al
e 

A
lle

le
s

This Punnett square 
shows the possible 
results from the cross 
Pp � Pp.

Notice that one square shows the genotype Pp and 
another shows pP. These are exactly the same genotype. 
They both have one p allele and one P allele. The combi-
nations PP, Pp, and pP have the same phenotype—purple 
flowers. This is because they all have at least one domi-
nant allele, P.

Only one combination, pp, produces plants that have 
white flowers. The ratio of dominant phenotypes to 
recessive phenotypes is 3:1. This is the same ratio Mendel 
found.

What Are the Chances That Offspring Will 
Receive a Certain Allele?

Each parent has two alleles for each gene. When it 
reproduces, it will pass one of them to its offspring. 
When these alleles are different, as in Pp, offspring are 
equally likely to receive either of the alleles. Think of a 
coin toss. When you toss the coin, there is a 50% chance 
you will get heads and a 50% chance you will get tails. 
The chance of the offspring receiving one allele or the 
other is as random as a coin toss.

TAKE A LOOK 
5. List What are the possible 
genotypes of the offspring in 
this cross?

READING CHECK

6. Explain Why do the 
genotypes PP, Pp, and pP all 
have the same phenotype? 
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Traits and Inheritance continued

PROBABILITY
The mathematical chance that something will happen 

is known as probability. Probability is usually written as 
a fraction or percentage. If you toss a coin, the probabil-
ity of getting tails is 1/2, or 50%. You will get tails half of 
the time.

To find the probability that you will get two heads in 
a row, multiply the probability of tossing the first head 
(1/2) by the probability of tossing the second head (1/2). 
The probability of tossing two heads in a row is 1/4.

GENOTYPE PROBABILITY
Finding the probability of certain genotypes for off-

spring is like predicting the results of a coin toss. To have 
white flowers, a pea plant must receive a p allele from 
each parent. Each offspring of a Pp × Pp cross has a 50% 
chance of receiving either allele from either parent. So, 
the probability of inheriting two p alleles is 1/2 × 1/2, 
which equals 1/4, or 25%. 

P p

P

p

Are There Exceptions to Mendel’s Principles?
Mendel’s experiments helped show the basic principles 

of how genes are passed from one generation to the next. 
Mendel studied sets of traits such as flower color and 
seed shape. The traits he studied in pea plants are easy 
to predict because there are only two choices for each 
trait.

Traits in other organisms are often harder to predict. 
Some traits are affected by more than one gene. A single 
gene may affect more than one trait. As scientists learned 
more about heredity, they found exceptions to Mendel’s 
principles.

Math Focus
7. Complete Fill in the 
Punnett square to show 
the cross between two 
heterozygous parents. What 
percentage of the offspring 
are homozygous?

READING CHECK

8. Explain Why were color 
and seed shape in pea plants 
good traits for Mendel to 
study?
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Traits and Inheritance continued

ONE GENE, MANY TRAITS
In Mendel’s studies, one gene controlled one trait. 

However, some genes affect more than one trait. For 
example, the genetic disorder known as sickle cell ane-
mia is caused by an allele of a single gene. This gene car-
ries instructions for the shape of a protein in red blood 
cells. When a person has an allele for sickle cell disease, 
this protein has the wrong shape. This causes the red 
blood cells to be a different shape than normal red blood 
cells.

Sickle-shaped red blood cells cannot carry oxygen 
as well as normal red blood cells. Also, they tend to get 
stuck in small blood vessels. Both the ability of the cell to 
carry oxygen and the ability of the cell to move through 
the body is affected by just one allele.

MANY GENES, ONE TRAIT
Some traits, such as the color of your skin, hair, or 

eyes, are the result of several genes acting together. 
Another characteristic affected by more than one gene is 
your height. In humans, different combinations of many 
alleles can result in a variety of heights. 

IMPORTANCE OF ENVIRONMENT
Genes are not the only things that affect traits in 

organisms. Traits are also affected by factors in the envi-
ronment. For example, human height is affected by many 
genes, but it is also influenced by nutrition. An individual 
who has plenty of food to eat may be taller than one who 
does not. 

Critical Thinking
9. Explain How is the gene 
involved in sickle cell anemia 
different from the genes for 
pea plant traits that Mendel 
studied?

READING CHECK

10. Identify Give an ex-
ample of a single trait that is 
affected by more than one 
gene.
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Traits and Inheritance continued

Would you believe that these grasshoppers are from 
the same species? They have a different color pattern 
because they ate different food when they were young. 
Some grasshoppers eat certain plants that make them 
poisonous to predators. These grasshoppers have a yel-
low and black color pattern. Grasshoppers that eat other 
kinds of plants are not poisonous. They have a green col-
oration.

Do the Same Kinds of Organisms Have the 
Same Set of Genes?

How many genes do you have? Would you guess that 
you have a hundred or a thousand genes? Scientists esti-
mate that humans have around 30,000 genes! For most 
genes, a person has two versions, or alleles. There are 
many ways these alleles can combine in a single person. 
One reason people look different from each other is that 
they do not have the same set of alleles. 

The differences between the sets of alleles in individu-
als in a population are called genetic variation. Genetic
variation is found in many organisms. The many breeds 
of dogs are an example of this variation. Genetic varia-
tion in corn snakes is shown below. 

TAKE A LOOK 
11. Infer One of these 
grasshoppers is poisonous 
and one is not. Circle the 
grasshopper you think is poi-
sonous. Explain your answer.

READING CHECK

12. Explain What is one 
reason people look different 
from each other? 

Genetic variation explains why these corn snakes are different colors.
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Section 2 Review 7.2.c, 7.2.d

SECTION VOCABULARY

allele one of the alternative forms of a gene that 
governs a characteristic, such as hair color

gene one set of instructions for an inherited trait
genotype the entire genetic makeup of an 

organism; also the combination of genes for 
one or more specifi c traits

phenotype an organism’s appearance or other 
detectable characteristic

probability the likelihood that a possible 
future event will occur in any given instance 
of the event

 1. Identify Relationships How are genes and alleles related?

 2. Explain How is it possible for two individuals to have the same phenotype but 
different genotypes for a trait? 

 3. Complete Mendel allowed a pea plant that was heterozygous for yellow seeds 
(Yy) to self-pollinate. Fill in the Punnett square below for this cross. Y identifies 
yellow seeds, and y identifies green seeds. What percentage of the offspring will 
have green seeds? 

Y y

Y

y

 4. Discuss Why is human height an exception to Mendel’s principles of heredity? 
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CHAPTER 6

After you read this section, you should be able to answer 
these questions:

• What is a sex cell?

• How are sex cells made?

• How does meiosis help explain Mendel’s results?

How Do Offspring Get Their Genetic 
Information?

When organisms reproduce, their genetic information 
is passed on to their offspring. This information is in the 
form of a chemical called DNA.

In sexual reproduction, two parents each give genetic 
information to their offspring. Before this happens, 
both parents must reduce their genetic information by 
half. That way, when the genetic information of the two 
parents is combined, the offspring will have the same 
amount as each parent. Genetic information is located on 
structures called chromosomes.

CHROMOSOME NUMBERS
Most species have a certain number of chromosomes 

in their body cells. For example, human cells usually 
have 46 chromosomes. Corn cells usually have 20 chro-
mosomes. Dog cells usually have 78 chromosomes. 
Most of the time, the chromosomes are spread out in 
long, thin strands. They cannot be seen with a micro-
scope. However, when a cell divides, the chromosomes 
get shorter and thicker. Then they can be seen with a 
microscope.

California Science
Standards

7.2.b, 7.2.e

STUDY TIP
Summarize As you read, 
make a diagram that shows 
the steps of meiosis. 

TAKE A LOOK 
1. Identify How many pairs 
of chromosomes are in each 
human body cell? 

2. Identify How many total 
chromosomes are in each 
human body cell? 

BEFORE YOU READ

This image shows the 
chromosomes in a 
human body cell during 
cell division.
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Meiosis continued

Homologous Chromosomes
Organisms that reproduce sexually have two kinds of 

cells, body cells and sex cells. Most of your cells are body 
cells. In body cells, the chromosomes are found in pairs. 
Each member of the pair has a similar structure. They 
carry similar genetic information.

Chromosomes that carry the same set of genes are 
called homologous chromosomes. These chromosomes 
carry the same genes, but they may have different ver-
sions, or alleles, for those genes. 

Homologous chromosomes 
carry the same genes.

What Is a Sex Cell?
Cells that have pairs of homologous chromosomes 

are called diploid. Body cells are diploid cells. However, 
before an organism can reproduce sexually, it must make 
sex cells. Sex cells do not have homologous chromosomes. 

When sex cells are made, homologous chromosomes 
separate from one another. So, each sex cell has only one 
copy of each gene, instead of two. A cell that does not 
have homologous chromosomes is called haploid. Sex 
cells are haploid cells.

In sexual reproduction, two sex cells combine to form 
a new individual. Males produce sex cells called sperm.

Females make sex cells called eggs. Sperm and eggs are 
haploid cells. 

Fertilization happens when a sperm cell and an egg 
cell join. When the two haploid cells join, a diploid cell is 
formed. This new diploid cell has homologous chromo-
somes. The diploid cell can divide and produce more diploid 
cells by mitosis. These cells can grow into a new organism. 

READING CHECK

3. Defi ne What are 
homologous chromosomes? 

CALIFORNIA 
STANDARDS CHECK

7.2.b Students know that sexual 
reproduction produces offspring 
that inherit half their genes from 
each parent.

Word Help: sexual
having to do with sex

4. Explain Where do the 
homologous chromosomes 
in a diploid cell come from?
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Meiosis continued

How Are Sex Cells Made?
Sex cells are made during meiosis. Meiosis is a copy-

ing process that produces cells with half the usual num-
ber of chromosomes. In meiosis, each sex cell that is 
made gets only one chromosome from each homologous 
pair. For example, a human egg cell has 23 chromosomes. 
A sperm cell also has 23 chromosomes. When human 
sex cells join together, the new cell that forms has 
46 chromosomes.

Why Is Meiosis Important? 
Meiosis is necessary for all organisms that carry out 

sexual reproduction. It is important because it keeps 
the chromosome number the same from one generation 
to the next. Just one extra chromosome in a cell can be 
harmful for an individual. 

When two sex cells join during fertilization, all of the 
sperm’s chromosomes combine with all of the egg’s chro-
mosomes. The new cell has twice the number of chromo-
somes as each of the sex cells. 

If the sex cells were diploid, the number of chromo-
somes would double in every generation. For example, 
if each human sex cell had 46 chromosomes, each cell in 
the offspring would have 92 chromosomes. How many 
chromosomes would there be in each cell of the next 
generation?

TAKE A LOOK 
5. Complete Use the words 
“haploid” and “diploid” to 
complete the organizer. 

Critical Thinking
6. Predict What would 
happen if sex cells were not 
haploid?

READING CHECK

7. Defi ne What is the 
function of meiosis?

Sperm cells are 

cells.

Egg cells are 

cells.

The cell formed at 
fertilization is a 

cell.
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Meiosis continued

TAKE A LOOK 
8. Identify How many times 
does the cell nucleus divide 
during meiosis? 

TAKE A LOOK 
9. Identify At the end of 
meiosis, how many sex cells 
have been produced from 
one cell? 

Steps of Meiosis

The chromosomes separate 
from their homologous partners. 
Then they move to the opposite 
ends of the cell.

3 The nuclear membranes re-form, 
and the cell divides. The paired 
chromatids are still joined.

4

The chromatids pull apart and 
move to opposite ends of the 
cell. The nuclear membranes 
re-form, and the cells divide.

7 Four new haploid cells have formed 
from the original diploid cell. Each 
new cell has half as many chromo-
somes as the original cell.

8

The chromosomes are copied 
before meiosis begins. The 
identical copies, or chromatids, 
are joined together.

1 The nuclear membrane disappears. 
Pairs of homologous chromosomes 
line up at the equator of the cell.

2

First cell division

Each cell contains one member 
of the homologous chromosome 
pair. The chromosomes are not 
copied again between the two 
cell divisions.

5 The nuclear membrane disappears. 
The chromosomes line up along 
the equator of each cell.

6

Second cell division
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SECTION 3

Name Class Date

Meiosis continued

How Does Meiosis Explain Mendel’s Results?
The steps in meiosis explain why Mendel got his results. 

The figure below shows what happens to chromosomes 
during meiosis and fertilization in pea plants. The cross 
shown is between two true-breeding plants. One produces 
round seeds, and the other produces wrinkled seeds.

TAKE A LOOK 
10. Explain How many 
genotypes are possible for 
the offspring? Explain your 
answer. 

Meiosis and Dominance

Wrinkled-seed allele (r)

Sperm cell nucleus Egg cell nucleus

Round-seed allele (R)

Round-seed
allele (R)

Wrinkled-seed 
allele (r)

Wrinkled-seed 
alleles (rr)

Round-seed
alleles (RR )

Meiosis Meiosis

Fertilization

First generation
(Rr)

Male Parent In the plant cell nucleus 
below, each homologous chromosome 
has an allele for seed shape. Each 
allele carries the same instructions: to 
make wrinkled seeds.

Female Parent In the plant cell 
nucleus below, each homologous 
chromosome has an allele for seed 
shape. Each allele carries the same 
instructions: to make round seeds.

After meiosis, each sperm 
cell has a recessive allele 
for wrinkled seeds. Each 
egg cell has a dominant 
allele for round seeds.

a Fertilization of any egg by 
any sperm gives the same 
genotype (Rr) and the same 
phenotype (round). This 
result is exactly what 
Mendel found in his studies.

b
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Name Class Date

Section 3 Review 7.2.b, 7.2.e

SECTION VOCABULARY

diploid a cell that contains two haploid sets of 
chromosomes

Wordwise The root dipl means “twice” or 
“double.”

haploid describes a cell, nucleus, or organism that 
has only one set of unpaired chromosomes

homologous chromosomes chromosomes that 
have the same sequence of genes and the 
same structure

meiosis a process in cell division during which 
the number of chromosomes decreases to half 
the original number by two divisions of the 
nucleus, which results in the production of sex 
cells (gametes or spores)

 1. Identify Is a sex cell a diploid cell or a haploid cell?

 2. Compare What is the difference between a diploid cell and a haploid cell?

 3. Explain Why is meiosis necessary in organisms that carry out sexual 
reproduction?

 4. Organize Use the Pyramid Chart below to place the following in order from larg-
est to smallest: chromosome, gene, and cell.




