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Virtual Lab How can
microscopic protists and fungi
be characterized?

Fungi—Terrestrial Icebergs
A mushroom is like the tip of an iceberg; a
small, visible portion of an extensive fungal
network that grows under the soil. Many
fungi and plant roots interact. These fungi
help provide water and nutrients to these
plants in exchange for carbohydrates that
plants produce.

What other ways might fungi 
benefit other organisms and the environment?
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Compare Protists and Fungi
Make the following Foldable to
help you see how protists and

fungi are similar and different.

Fold the top of a vertical piece of
paper down and the bottom up to
divide the paper into thirds.

Unfold and label the three sections
as shown.

Read for Main Ideas As you read the chapter,
write information about each type of organism
in the appropriate section, and information that
they share in the middle section.

Protists

Protists and Fungi

Fungi

STEP 2

STEP 1

Dissect a Mushroom
It is hard to tell by a mushroom’s appearance
whether it is safe to eat or is poisonous.
Some edible mushrooms are so highly prized
that people keep their location a secret for
fear that others will find their treasure. Do
the lab below to learn about the parts of
mushrooms.

1. Obtain a mushroom from your teacher.

2. Using a magnifying lens, observe the 
underside of the mushroom cap. Then
carefully pull off the cap and observe the
gills, which are the thin, tissuelike struc-
tures. Hundreds of thousands of tiny
reproductive structures called spores form
on these gills.

3. Use your fingers or forceps to pull the
stalk apart lengthwise. Continue this
process until the pieces are as small as 
you can get them.

4. Think Critically In your Science Journal,
write a description of the parts of the
mushroom, and make a labeled drawing
of the mushroom and its parts.

Start-Up Activities

Preview this chapter’s content
and activities at 
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What is a protist?
Look at the organisms in Figure 1. As different as they appear,

all of these organisms belong to one kingdom—the protist king-
dom. A protist is a one- or many-celled organism that lives in
moist or wet surroundings. All protists have eukaryotic cells—
cells that have a nucleus and other internal, membrane-bound
structures. Some protists are plantlike. They contain chlorophyll
and make their own food. Other protists are animal-like. They do
not have chlorophyll and can move. Some protists have a solid or
a shell-like structure on the outside of their bodies.

Protist Reproduction Protists usually reproduce asexually
by cell division. During cell division, the hereditary material in
the nucleus is duplicated, the nucleus divides, and then the cyto-
plasm usually divides. The result is two new cells that are geneti-
cally identical. Asexual reproduction of many-celled protists
occurs by regeneration. Parts of the organism can break off and
grow into entirely new organisms that are genetically identical.

Most protists also can reproduce sexually. During sexual
reproduction, the process of meiosis produces sex cells. Two sex
cells join to form a new organism that is genetically different
from the two organisms that were the sources of the sex cells.
How and when sexual reproduction occurs depends on the spe-
cific type of protist.

■ Describe the characteristics
shared by all protists.

■ Compare and contrast the three
groups of protists.

■ List examples of each of the
three protist groups.

■ Explain why protists are so 
difficult to classify.

Many protists are important food
sources for other organisms.

Review Vocabulary
asexual reproduction: requires
only one parent to produce a new
genetically identical individual 

New Vocabulary

• protist • protozoan

• algae • cilia

• flagellum • pseudopod

Protists

Slime mold Amoeba Euglena Dinoflagellate Paramecium Diatom Macroalga

Figure 1 The protist kingdom is made up of a variety of organisms. 
Describe the characteristics that the organisms below have in common.
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Classification of Protists
Not all scientists agree about 
how to classify the organisms in
this group. Protists usually are
divided into three groups—plant-
like, animal-like, and fungus-
like—based on whether they
share certain characteristics 
with plants, animals, or fungi.
Table 1 shows some of these
characteristics. As you read this
section, you will understand
some of the problems of group-
ing protists in this way.

Evolution of Protists Although
protists that produce a hard outer
covering have left many fossils,
other protists lack hard parts, so few fossils of these organisms
have been found. But, by studying the genetic material and struc-
ture of modern protists, scientists are beginning to understand
how they are related to each other and to other organisms.
Scientists hypothesize that the common ancestor of most protists
was a one-celled organism with a nucleus and other cellular
structures. However, evidence suggests that protists with the abil-
ity to make their own food could have had a different ancestor
than protists that cannot make their own food.

Plantlike Protists
Protists in this group are called plantlike because, like plants,

they contain the pigment chlorophyll in chloroplasts and can
make their own food. Many of them have cell walls like plants,
and some have structures that hold them in place just as the roots
of a plant do, but these 
protists do not have roots.

Plantlike protists are
known as algae (AL jee)
(singular, alga). As shown
in Figure 2, some are one
cell and others have many
cells. Even though all algae
have chlorophyll, not all of
them look green. Many
have other pigments that
cover up their chlorophyll.

Figure 2 Algae exist in many
shapes and sizes. Microscopic algae
(left photo) are found in fresh-
water and salt water. You can see
some types of green algae growing
on rocks, washed up on the beach,
or floating in the water.

Table 1  Characteristics of Protist Groups

Plantlike Animal-Like Funguslike

Contain chlorophyll Cannot make their Cannot make their
and make their  own food; capture own food; absorb
own food using other organisms food from their
photosynthesis  for food surroundings

Have cell walls Do not have  Some organisms have
 cell walls cell walls; others 
  do not

No specialized  Have specialized  Have specialized
ways to move from  ways to move from ways to move from
place to place place to place place to place

Color-enhanced SEM
Magnification: 3100�
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Diatoms Extremely large populations of diatoms exist.
Diatoms, shown in Figure 3, are found in freshwater and salt
water. They have a golden-brown pigment that covers up the
green chlorophyll. Diatoms secrete glasslike boxes around them-
selves. When the organisms die, these boxes sink. Over thou-
sands of years, they can collect and form deep layers.

Dinoflagellates Another group of algae is called the dinofla-
gellates, which means “spinning flagellates.” Dinoflagellates, as
shown in Figure 4, have two flagella. A flagellum (plural, flagella)
is a long, thin, whiplike structure used for movement. One flagel-
lum circles the cell like a belt, and another is attached to one end
like a tail. As the two flagella move, they cause the cell to spin.
Because many of the species in this group produce a chemical
that causes them to glow at night, they are known as fire algae.
Almost all dinoflagellates live in salt water. While most contain
chlorophyll, some do not and must feed on other organisms.

Euglenoids Protists that have characteristics of both plants and
animals are known as the euglenoids (yoo GLEE noydz). Many of
these one-celled algae have chloroplasts, but some do not. Those

with chloroplasts, like Euglena shown in
Figure 4, can produce their own food.
However, when light is not present,
Euglena can feed on bacteria and other
protists. Although Euglena has no cell
wall, it does have a strong, flexible layer
inside the cell membrane that helps it
move and change shape. Many eugle-
noids move by whipping their flagella.
An eyespot, an adaptation that is sensi-
tive to light, helps photosynthetic eugle-
noids move toward light.

Figure 3 The cell walls
of diatoms contain silica,
the main element in
glass. The body of a
diatom is like a small box
with a lid. The pattern of
dots, pits, and lines on
the cell wall’s surface is 
different for each species
of diatom.

Figure 4 Most dinoflagellates
live in the sea. Some are free living
and others are parasites. Still oth-
ers, like the Spiniferites cyst (right
photo), can produce toxins that
make other organisms sick. 
Determine how euglenoids are
similar to plants and animals.

Color-enhanced SEM Magnification: 3000�

Color-enhanced SEM Magnification: 2866�

Euglenoid

Flagella

Color-enhanced SEM Magnification: 3000�Color-enhanced SEM Magnification: 300�
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Figure 6 Green algae (left
photo) often can be seen on the
surface of ponds in the summer.
Giant kelp, a brown alga, can form
forests like this one located off the
coast of California. Extracts from
kelp add to the smoothness and
spreadability of products such as
cheese spreads and mayonnaise.

Red Algae Most red algae are many-celled and,
along with the many-celled brown and green algae,
sometimes are called seaweeds. Red algae contain
chlorophyll, but they also produce large amounts of
a red pigment. Some species of red algae can live up
to 200 m deep in the ocean. They can absorb the
limited amount of light at those depths to carry out
the process of photosynthesis. Figure 5 shows the
depths at which different types of algae can live.

Green Algae There are more than 7,000 species
of green algae in this diverse group of organisms.
These algae, like the one shown in Figure 6, contain
large amounts of chlorophyll. Green algae can be
one-celled or many-celled. They are the most plant-
like of all the algae. Because plants and green algae
are similar in their structure, chlorophyll, and how
they undergo photosynthesis, some scientists
hypothesize that plants evolved from ancient, many-
celled green algae. Although most green algae live in
water, you can observe types that live in other moist
environments, including on damp tree trunks and
wet sidewalks.

Brown Algae As you might expect from their name, brown
algae contain a brown pigment in addition to chlorophyll. They
usually are found growing in cool, saltwater environments.
Brown algae are many-celled and vary greatly in size. An impor-
tant food source for many fish and invertebrates is a brown alga
called kelp. Kelp, shown in Figure 6, forms a dense mat of stalks
and leaflike blades where small fish and other animals live. Giant
kelp is the largest organism in the protist kingdom and can grow
to be 100 m in length.

What is kelp?

150

0

200

50

Figure 5 Green algae are found
closer to the surface. Brown algae
can grow from a depth of about 
35 m. Red algae are found in the
deepest water at 175 m to 200 m. 
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Importance of Algae 
Have you thought about how important grasses are as a food

source for animals that live on land? Cattle, deer, zebras, and
many other animals depend on grasses as their main source of
food. Algae sometimes are called the grasses of the oceans. Most
animals that live in the oceans eat either algae for food or other
animals that eat algae. You might think many-celled, large algae
like kelp are the most important food source, but the one-celled
diatoms and dinoflagellates are a more important food source
for many organisms. Algae, such as Euglena, also are an impor-
tant source of food for organisms that live in freshwater.

Algae and the Environment Algae are important in the
environment because they produce oxygen as a result of photo-
synthesis. The oxygen produced by green algae is important for
most organisms on Earth, including you.

Under certain conditions, algae can reproduce rapidly and
develop into what is known as an algal bloom. Because of the
large number of organisms in a bloom, the color of the water
appears to change. Red tides that appear along the east and Gulf
coasts of the United States are the result of dinoflagellate
blooms. Toxins produced by the dinoflagellates can cause other
organisms to die and can cause health problems in humans.

Algae and You People in many parts of the world eat some
species of red and brown algae. You probably have eaten foods
or used products made with algae. Carrageenan (kar uh JEE
nuhn), a substance found in the cell walls of red algae, has
gelatinlike properties that make it useful to the cosmetic and
food industries. It is usually processed from the red alga Irish
moss, shown in Figure 7. Carrageenan gives toothpastes, pud-
dings, and salad dressings their smooth, creamy textures.
Another substance, algin (AL juhn), found in the cell walls of

brown algae, also has gelatinlike properties.
It is used to thicken foods such as ice cream
and marshmallows. Algin also is used in
making rubber tires and hand lotion.

Ancient deposits of diatoms are mined
and used in insulation, filters, and road
paint. The cell walls of diatoms produce 
the sparkle that makes some road lines 
visible at night and the crunch you might
feel in toothpaste.

What are some uses by
humans of algae?

Figure 7 Carrageenan, a sub-
stance extracted from Irish moss, is
used for thickening dairy products
such as chocolate milk.

Topic: Red Tides
Visit glencoe.com for Web links to
information about red tides and
dinoflagellate blooms.

Activity Determine where red
tides occur more frequently.
Construct a map of the world and
indicate where red tides have
occurred in the last five years.
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Animal-Like Protists
One-celled, animal-like protists are known as protozoans.

Usually protozoans are classified by how they move. These com-
plex organisms live in or on other living or dead organisms that
are found in water or soil. Many protozoans have specialized
vacuoles for digesting food and getting rid of excess water.

Ciliates As their name suggests, these protists have cilia
(SIH lee uh)—short, threadlike structures that extend from the
cell membrane. Ciliates can be covered with cilia or have cilia
grouped in specific areas on the surface of the cell. The cilia beat
in a coordinated way similar to rowboat oars. As a result, the
organism moves swiftly in any direction. Organisms in this
group include some of the most complex, one-celled protists
and some of the largest, one-celled protists.

A typical ciliate is Paramecium, shown in Figure 8.
Paramecium has two nuclei—a macronucleus and a micronu-
cleus—another characteristic of the ciliates. The micronucleus
is involved in reproduction. The macronucleus controls feeding,
the exchange of oxygen and carbon dioxide, the amount of
water and salts entering and leaving Paramecium, and other
functions of Paramecium.

Ciliates usually feed on bacteria that are swept into the oral
groove by the cilia. Once the food is inside the cell, a vacuole
forms around it and the food is digested. Wastes are removed
through the anal pore. Freshwater ciliates, like Paramecium, also
have a structure called the contractile vacuole that helps get rid
of excess water. When the contractile vacuole contracts, excess
water is ejected from the cell.

Cell membrane

Cilia

Food vacuole

Contractile
vacuole

Oral groove

Micronucleus

Macronucleus

Anal pore

Cytoplasm

Figure 8 Paramecium is a 
typical ciliate found in many 
freshwater environments. These
rapidly swimming protists 
consume bacteria. 
Infer Locate the vacuoles in the
photo. What is their function?

LM Magnification: 107�
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Cell membrane

Cytoplasm

Pseudopod

Food vacuole

Nucleus

LM Magnification: 85�

Flagellates Protozoans called flagellates move
through their watery environment by whipping their
long flagella. Many species of flagellates live in fresh-
water, though some are parasites that harm their hosts.

Proterospongia, shown in Figure 9, is a member of
one group of flagellates that might share an ancestor
with ancient animals. These flagellates often grow in
colonies of many cells that are similar in structure to
cells found in animals called sponges. Like sponge cells,
when Proterospongia cells are in colonies, they perform
different functions. Moving the colony through the

water or dividing, which increases the colony’s size, are two
examples of jobs that the cells of Proterospongia carry out.

Movement with Pseudopods Some protozoans move
through their environments and feed using temporary exten-
sions of their cytoplasm called pseudopods (SEW duh pahdz).
The word pseudopod means “false foot.” These organisms seem
to flow along as they extend their pseudopods. They are found
in freshwater and saltwater environments, and certain types are
parasites in animals.

The amoeba shown in Figure 10 is a typical member of this
group. To obtain food, an amoeba extends the cytoplasm of a
pseudopod on either side of a food particle such as a bacterium.
Then the two parts of the pseudopod flow together and the par-
ticle is trapped. A vacuole forms around the trapped food.
Digestion takes place inside the vacuole.

Although some protozoans of this group, like the amoeba,
have no outer covering, others secrete hard shells around them-
selves. The white cliffs of Dover, England are composed mostly
of the remains of some of these shelled protozoans. Some
shelled protozoa have holes in their shells through which the
pseudopods extend.

Figure 9 Proterospongia is a
rare, freshwater protist. Some sci-
entists hypothesize that this flagel-
late might share an ancestor with
ancient animals.

Figure 10 In many areas of the
world, a disease-causing species 
of amoeba lives in the water. If 
it enters a human body, it can
cause dysentery—a condition 
that can lead to a severe form 
of diarrhea.
Infer why an amoeba is classified
as a protozoan.

44 CHAPTER 2 Protists and Fungi
(t)Kerry B. Clark, (b)Astrid & Hanns-Frieder Michler/Science Photo Library/Photo Researchers



Other Protozoans One group of protozoans has no way of
moving on their own. All of the organisms in this group are par-
asites of humans and other animals. These protozoans have
complex life cycles that involve sexual and asexual reproduction.
They often live part of their lives in one animal and part in
another. The parasite that causes malaria is an example of a pro-
tozoan in this group. Figure 11 shows the life cycle of the
malaria parasite.

Importance of Protozoans
Like the algae, some protozoans are an important source of

food for larger organisms. When some of the shelled protozoans
die, they sink to the bottom of bodies of water and become part
of the sediment. Sediment is a buildup of plant and animal
remains and rock and mineral particles. The presence of these
protists in sediments is used sometimes by field geologists as an
indicator species. This tells them where petroleum reserves
might be found beneath the surface of Earth.

Why are shelled protozoans important?

One type of flagellated protozoan lives with bacteria in the diges-
tive tract of termites. Termites feed mainly on wood. These proto-
zoans and bacteria produce wood-digesting enzymes that help
break down the wood. Without these organisms, the termites
would be less able to use the chemical energy stored in wood.

African Sleeping Sickness
The flagellate Trypano-
soma is carried by the
tsetse fly in Africa and
causes African sleeping
sickness in humans and
other animals. It is trans-
mitted to other organisms
during bites from the fly.
The disease affects the
central nervous system.
Research this disease and
create a poster showing
what you learn.

Liver

Uninfected female mosquitoes can
become infected if they bite someone
who has malaria.

Plasmodium lives in the salivary glands of
certain female mosquitoes. The parasite
can be transferred to a human’s blood if 
an infected mosquito bites them.

After it is in the body, the parasite travels to the liver
and then to the red blood cells where it reproduces 
and releases more parasites into the blood.

Figure 11 Asexual reproduction of the
malaria parasite takes place inside a human
host. Sexual reproduction takes place in the
intestine of a mosquito.

Magnification:
11�
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Disease in Humans The protozoans that may be most impor-
tant to you are the ones that cause diseases in humans. In tropical
areas, flies or other biting insects transmit many of the parasitic
flagellates to humans. A flagellated parasite called Giardia can be
found in water that is contaminated with wastes from humans or
wild or domesticated animals. If you drink water directly from a
stream, you could get this diarrhea-causing parasite.

Some amoebas also are parasites that cause disease. One par-
asitic amoeba, found in ponds and streams, can lead to a brain
infection and death.

Funguslike Protists
Funguslike protists include several small groups of organ-

isms such as slime molds, water molds, and downy mildews.
Although all funguslike protists produce spores like fungi, most
of them can move from place to place using pseudopods like the
amoeba. All of them must take in food from an outside source.

Slime Molds As shown in Figure 12, slime molds are more
attractive than their name suggests. Slime molds form delicate,
weblike structures on the surface of their food supply. Often
these structures are brightly colored. Slime molds have some
protozoan characteristics. During part of their life cycle, slime
molds move by means of pseudopods and behave like amoebas.

Most slime molds are found on decaying logs or dead leaves
in moist, cool, shady environments. One common slime mold
sometimes creeps across lawns and mulch as it feeds on bacteria
and decayed plants and animals. When conditions become less
favorable for slime molds, reproductive structures form on
stalks and spores are produced.

Figure 12 Slime molds come in
many different forms and colors
ranging from brilliant yellow or
orange to rich blue, violet, pink,
and jet black. 
Compare and contrast how 
slime molds are similar to protists
and fungi.

Observing Slime
Molds
Procedure

1. Obtain live specimens of 
the slime mold Physarum 
polycephaalum from your
teacher. 

2. Observe the mold once
each day for four days.

3. Using a magnifying lens,
make daily drawings and
observations of the mold 
as it grows. 

Analysis
Predict the growing
conditions under which the
slime mold will change from
the amoeboid form to the
spore-producing form.

Magnification: 5.25�

Magnification: 3�
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Water Molds and Downy Mildews
Most members of this large, diverse group of
funguslike protists live in water or moist
places. Like fungi, they grow as a mass of
threads over a plant or animal. Digestion 
takes place outside of these protists, then they
absorb the organism’s nutrients. Unlike fungi,
the spores these protists produce have flagella.
Their cell walls more closely resemble those of
plants than those of fungi.

Some water molds are parasites of plants,
and others feed on dead organisms. Most water molds appear as
fuzzy, white growths on decaying matter, as shown in Figure 13.
If you have an aquarium, you might see water molds attack a
fish and cause its death. Another important type of protist is a
group of plant parasites called downy mildew. Warm days and
cool, moist nights are ideal growing conditions for them. They
can live on aboveground parts of many plants. Downy mildews
weaken plants and even can kill them.

How do water molds affect organisms?

Figure 13 Water mold, the
threadlike material seen in the
photo, grows on a dead salaman-
der. In this case, the water mold 
is acting as a decomposer. This
important process will return
nutrients to the water.

Is it a fungus or a protist?

Slime molds, such as the pipe cleaner
slime shown in the photograph to the

right, can be found covering moist wood.
They can be white or bright red, yellow, or
purple. If you look at a piece of slime
mold on a microscope slide, you will see
that the cell nuclei move back and forth as
the cytoplasm streams along. This stream-
ing of the cytoplasm is how a slime mold
creeps over the wood.

Identifying the Problem
Should slime molds be classified as

protists or as fungi?

Solving the Problem
1. What characteristics do slime molds

share with protists? How are slime
molds similar to protozoans and algae? 

2. What characteristics do slime molds
share with fungi? What characteristics
do slime molds have that are different
from fungi?

3. What characteristics did you compare
to decide what group slime molds
should be classified in? What other
characteristics could scientists examine
to help classify slime molds?
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Self Check
1. Identify the characteristics common to all protists.

2. Compare and contrast the characteristics of animal-
like, plantlike, and funguslike protists.

3. Explain how plantlike protists are classified into differ-
ent groups.

4. Classify What protozoan characteristics do scientists 
use to organize protozoans into groups? 

5. Think Critically Why are there few fossils of certain
groups of protists?

Summary
What is a protist?

• Protists can reproduce asexually or sexually.

Plantlike Protists

• Algae can make their own food. 

• Euglenoids are both animal-like and plantlike.

• Seaweeds are many-celled algae.

• Green algae are an important source of oxy-
gen and food for many organisms on Earth. 

• Algae can be used to thicken food or 
cosmetics. 

Animal-like Protists

• Protozoans are one-celled consumers. Some
protozoans are parasites.

• Some protozoans form symbiotic relation-
ships; other protozoans can cause disease.

Funguslike Protists

• Funguslike protists take in energy from other
organisms.

Importance of the Funguslike Protists
Some of the organisms in this group are important because

they help break down dead organisms. However, most fungus-
like protists are important because of the diseases they cause in
plants and animals. One species of water mold that causes
lesions in fish can be a problem when the number of this species
in a given area is high. Fish farms and salmon spawning in
streams can be greatly affected by a water mold spreading
throughout the population. Water molds cause disease in other
aquatic organisms including worms and even diatoms.

Economic Effects Downy mildews can have a huge effect
on economies as well as social history. One of the most well-
known members of this group caused the Irish potato famine
during the 1840s. Potatoes were Ireland’s main crop and the pri-
mary food source for its people. When the potato crop became
infected with downy mildew, potatoes rotted in the fields, leav-
ing many people with no food. A downy mildew infection of
grapes in France during the 1870s nearly wiped out the entire
French wine industry. Downy mildews, as shown in Figure 14,
continue to infect crops such as lettuce, corn, and cabbage, as
well as tropical avocados and pineapples.

Figure 14 Downy mildews can
have a great impact on agriculture
and economies when they infect
potatoes, sugar beets, grapes, and
melons like those above.

6. Make and Use a Table Make a table of the positive
and negative effects that protists might have on your
life and health.

7. Use a spreadsheet to make a table that compares 
the characteristics of the three groups of protozoans.
Include example organisms, method of transportation,
and other characteristics.
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Algae and protozoans have characteristics that
are similar enough to place them in the same
group—the protists. However, the variety of
protist forms is great. In this lab, you can
observe many of the differences among protists.

Real-World Question
What are the differences between algae and 
protozoans?

Goals
■ Draw and label the organisms you examine.
■ Observe the differences between algae and

protozoans.

Materials
cultures of Paramecium, Amoeba, Euglena, and

Spirogyra
*prepared slides of the organisms listed above
prepared slide of slime mold
microscope slides (4)
coverslips (4) 
microscope 
*stereomicroscope
dropper 
*Alternate materials

Safefy Precautions

Procedure
1. Copy the data table in your Science Journal.

2. Make a wet mount of the Paramecium
culture. If you need help, refer to Student
Resources at the back of the book.

3. Observe the wet mount first under low and
then under high power. Record your obser-
vations in the data table. Draw and label the
organism that you observed. 

4. Repeat steps 2 and 3 with the other cul-
tures. Return all preparations to your
teacher and wash your hands.

5. Observe the slide of slime mold under low
and high power. Record your observations.

Conclude and Apply
1. Describe the structure used for movement

by each organism that moves.

2. List the protists that make their own food
and explain how you know that they can.

3. Identify the protists you observed with 
animal-like characteristics.

Comparing AlgaF
and ProtKzoans

Share the results of this lab with your
classmates. For more help, refer to the 
Science Skill Handbook.

Protist Observations

Protist Drawing Observations 

Paramecium

Amoeba

Euglena

Spirogyra

Slime mold

Magnification: 50�

Do not write in this book.
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What are fungi?
Do you think you can find any fungi in your house or apart-

ment? You have fungi in your home if you have mushroom 
soup or fresh mushrooms. What about that package of yeast in
the cupboard? Yeasts are a type of fungus used to make some
breads and cheeses. You also might find fungus growing on 
a loaf of bread or an orange, or mildew fungus growing on your
shower curtain.

Origin of Fungi Although fossils of fungi exist, most are not
useful in determining how fungi are related to other organisms.
Some scientists hypothesize that fungi share an ancestor with
ancient, flagellated protists and slime molds. Other scientists
hypothesize that their ancestor was a green or red alga.

Structure of Fungi Most species of fungi are many-celled.
The body of a fungus is usually a mass of many-celled, thread-
like tubes called hyphae (HI fee), as shown in Figure 15. The
hyphae produce enzymes that help break down food outside 
of the fungus. Then, the fungal cells absorb the digested 
food. Because of this, most fungi are known as saprophytes.
Saprophytes are organisms that obtain food by absorbing dead
or decaying tissues of other organisms. Other fungi are para-
sites. They obtain their food directly from living things.

■ Identify the characteristics
shared by all fungi.

■ Classify fungi into groups based
on their methods of reproduction.

■ Differentiate between the imper-
fect fungi and all other fungi.

Fungi are important sources of food
and medicines, and they help recy-
cle Earth’s wastes.

Review Vocabulary
photosynthesis: a process in
which chlorophyll containing
organisms use energy from light
and change carbon dioxide and
water into simple sugars and 
oxygen gas

New Vocabulary

• hyphae • budding

• saprophyte • sporangium

• spore • lichen

• basidium • mycorrhizae

• ascus

Fungi

Figure 15 The hyphae of fungi
are involved in the digestion of
food, as well as reproduction.

Threadlike, microscopic hyphae make
up the body of a fungus.

The internal structure of 
hyphae.

Nucleus

Cell membrane

Cell wall

Cytoplasm

Stained LM Magnification: 175�
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Other Characteristics of Fungi What other characteris-
tics do all fungi share? Because some fungi grow anchored in soil
and have a cell wall around each cell, fungi once were classified
as plants. But fungi don’t have the specialized tissues and organs
of plants, such as leaves and roots. Unlike most plants, fungi do
not contain chlorophyll and cannot undergo photosynthesis.

Fungi grow best in warm, humid areas, such as tropical
forests or between toes. You need a microscope to see some
fungi, but in Michigan one fungus was found growing under-
ground over an area of about 15 hectares. In the state of
Washington, another type of fungus found in 1992 was growing
throughout nearly 600 hectares of soil.

Reproduction Asexual and sexual reproduction in fungi usu-
ally involves the production of spores. A spore is a waterproof
reproductive cell that can grow into a new organism. In asexual
reproduction, cell division produces spores. These spores will
grow into new fungi that are genetically identical to the fungus
from which the spores came.

Fungi are not identified as either male or female. Sexual
reproduction can occur when the hyphae of two genetically dif-
ferent fungi of the same species grow close together. If the
hyphae join, a reproductive structure will grow, as shown in 
Figure 16. Following meiosis in these structures, spores are pro-
duced that will grow into fungi. These fungi are genetically dif-
ferent from either of the two fungi whose hyphae joined during
sexual reproduction. Fungi are classified into three main groups
based on the type of structure formed by the joining of hyphae.

How are fungi classified?

– +

Two hyphae fuse.

Reproductive structure forms.

Figure 16 When two geneti-
cally different fungi of the same
species meet, a reproductive struc-
ture, in this case a zygospore ,
will be formed. The new fungi will
be genetically different from either
of the two original fungi.

A

Topic: Unusual Fungi
Visit glencoe.com for Web links to
information about Armillaria
ostoyae and other unusual fungi.

Activity Prepare an informa-
tional brochure about unusual
fungi. Include illustrations and
descriptions of at least three 
different kinds. Where do you 
find these fungi?

B

Color-enhanced LM Magnification: 30�
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Club Fungi
The mushrooms shown in Figure 17 are probably the type of

fungus that you are most familiar with. The mushroom is only
the reproductive structure of the fungus. Most of the fungus
grows as hyphae in the soil or on the surface of its food source.
These fungi commonly are known as club fungi. Their spores
are produced in a club-shaped structure called a basidium
(buh SIH dee uhm) (plural, basidia).

Sac Fungi
Yeasts, molds, morels, and truffles are all examples of sac

fungi—a diverse group containing more than 30,000 different
species. The spores of these fungi are produced in a little, saclike
structure called an ascus (AS kus), as shown in Figure 18.

Although most fungi are many-celled, yeasts are one-celled
organisms. Yeasts reproduce sexually by forming spores and
reproduce asexually by budding, as illustrated in the right photo
below. Budding is a form of asexual reproduction in which a
new organism forms on the side of a parent organism. The two
organisms are genetically identical.

Figure 17 Club fungi, like this
mushroom, form a reproductive 
structure called a basidium. 
Each basidium produces four 
balloonlike structures called
basidiospores. Spores will be
released from these as the final
step in sexual reproduction.

Spores

Parent

Bud

Two hyphal
cells fuse.

Ascospores form
from fused nuclei
that undergo meiosis.

An ascus 
opens to release
ascospores.

– +

Figure 18 The spores of a sac
fungus are released when the tip
of an ascus breaks open.

Yeast cell budding

Stained LM Magnification: 18�

Color-enhanced SEM
Magnification:3025�
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Zygote Fungi and Other Fungi
The fuzzy black mold that you sometimes find growing on 

a piece of fruit or an old loaf of bread, as shown in Figure 19, is
a type of zygospore fungus. Fungi that belong to this group pro-
duce spores in a round spore case called a sporangium (spuh
RAN jee uhm) (plural, sporangia) on the tips of upright hyphae.
When each sporangium splits open, hundreds of spores are
released into the air. Each spore will grow and reproduce if it
lands in a warm, moist area that has a food supply.

What is a sporangium?

Some fungi either never reproduce sexually or never have
been observed reproducing sexually. Because of this, these fungi
are difficult to classify. They usually are called imperfect fungi
because there is no evidence that their life cycle has a sexual stage.
Imperfect fungi reproduce asexually by producing spores. When
the sexual stage of one of these fungi is observed, the species is
classified immediately in one of the other three groups.

Penicillium is a fungus that is difficult to classify. Some sci-
entists classify Penicillium as an imperfect fungi. Others think it
should be classified as a sac fungus based on the type of spores
it forms during asexual reproduction. Another fungus, which
causes pneumonia, has been classified recently as an imperfect
fungus. Like Penicillium, scientists do not agree about which
group to place it in.

Figure 19 The black mold found growing on
bread or fruit produces zygospores during sexual
reproduction. Zygospores produce sporangia.

Magnification:

100�

Interpreting Spore
Prints
Procedure

1. Obtain several mush-
rooms from the grocery
store and let them age
until the undersides look
dark brown.

2. Remove the stems. Place
the mushroom caps with
the gills down on a piece
of unlined white paper.

3. Let the mushroom caps sit
undisturbed overnight and
remove them from the
paper the next day. 

Analysis
1. Draw and label the results

in your Science Journal.
Describe the marks on the
page and what might have
made them.

2. Estimate the number of
mushrooms that could be
produced from a single 
mushroom 
cap.

Zygospore
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Lichens
The colorful organisms in Figure 20 are lichens. A lichen 

(LI kun) is an organism that is made of a fungus and either a
green alga or a cyanobacterium. These two organisms have a rela-
tionship in which they both benefit. The alga or cyanobacterium
lives among the threadlike strands of the fungus. The fungus gets
food made by the green alga or cyanobacterium. The green alga
or cyanobacterium gets a moist, protected place to live.

Importance of Lichens For many animals, including cari-
bou and musk oxen, lichens are an important food source.

Lichens also are important in the weathering process of
rocks. They grow on bare rock and release acids as part of their
metabolism. The acids help break down the rock. As bits of rock
accumulate and lichens die and decay, soil is formed. This soil
supports the growth of other species.

Scientists also use lichens as indicator organisms to monitor
pollution levels, as shown in Figure 21. Many species of lichens
are sensitive to pollution. When these organisms show a decline
in their health or die quickly, it alerts scientists to possible prob-
lems for larger organisms.

Fungi and Plants 
Some fungi interact with plant roots. They form a network

of hyphae and roots known as mycorrhizae (mi kuh RI zee).
About 80 percent of plants develop mycorrhizae. The fungus
helps the plant absorb more of certain nutrients from the soil
better than the roots can on their own, while the plant supplies
food and other nutrients to the fungi. Some plants, like the
lady’s slipper orchids shown in Figure 22, cannot grow without
the development of mycorrhizae.

Why are mycorrhizae so important to plants?

Figure 22 Many plants, such as
these orchids, could not survive
without mycorrhizae to help
absorb water and important min-
erals from soil.

Figure 20 Lichens can look like
a crust on bare rock, appear leafy,
or grow upright. All three forms
can grow near each other. 
Determine one way lichens might
be classified.
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NGS TITLE
VISUALIZING 
LICHENS AS AIR QUALITY INDICATORS

W
idespread,  slow growing,  and with long life spans,
lichens come in many varieties.  Lichens absorb water
and nutrients mainly from the air rather than the soil.

Because certain types are extremely sensitive to toxic environ-
ments,  lichens make natural,  inexpensive,  air-pollution detectors.

Figure  21

Can you see a difference between these two red alder tree
trunks?  White lichens cover one trunk but not the other.  Red
alders are usually covered with lichens such as those seen in
the photo on the left.  Lichens could not survive on the tree on
the right because of air pollution.

A lichen consists of a fungus and 
an alga or cyanobacterium living
together in a partnership that benefits
both organisms.  In this cross section of
a lichen (50x),  reddish-stained bits of
fungal tissue surround blue-stained
algal cells.

Evernia lichens,  left,  sicken and die
when exposed to sulfur dioxide, 
a common pollutant emitted 
by coal-burning industrial plants
such as the one above.
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Fossilized Fungus In 1999, scientists
discovered a fossilized fungus in a 460

million-year-old rock. The fossil was a type of fungus that
forms associations with plant roots. Scientists have known for
many years that the first plants could not have survived mov-
ing from water to land alone. Early plants did not have spe-
cialized roots to absorb nutrients. Also, tubelike cells used for
transporting water and nutrients to leaves were too simple.

Scientists have hypothesized that early fungi attached them-
selves to the roots of early plants, passing along nutrients taken
from the soil. Scientists suggest that it was this relationship that
allowed plants to move successfully from water onto land about
500 million years ago. Until the discovery of this fossil,
no evidence had been found that this type of fungus existed at 
that time.

Importance of Fungi
As mentioned in the beginning of this chapter, some fungi

are eaten for food. Cultivated mushrooms are an important
food crop. However, wild mushrooms never should be eaten
because many are poisonous. Some cheeses are produced using
fungi. Yeasts are used in the baking industry. Yeasts use sugar for
energy and produce alcohol and carbon dioxide as waste prod-
ucts. The carbon dioxide causes doughs to rise.

Agriculture Many fungi are important because they cause
diseases in plants and animals. Many sac fungi are well-known
by farmers because they damage or destroy plant crops. Diseases
caused by sac fungi include Dutch elm disease, apple scab, and
ergot disease of rye. Smuts and rust, shown in Figure 23, are
club fungi. They cause billions of dollars worth of damage to
food crops each year.

Figure 23 Rusts can infect the
grains used to make many cereals
including wheat (shown below),
barley, rye, and oats. Not all fungi
are bad for agriculture. Some are
natural pesticides. This dead grass-
hopper (right) is infected with a
fungal parasite. 

Biotechnology Living cells
and materials produced by
cells are used in biotechnol-
ogy to develop products
that benefit society.
Careers in biotechnology
include laboratory research
and development, quality
control, biostatistician, 
and product development.
Through biotechnology,
some fungi have been
developed that can be 
used as natural pesticides
to control pests like ter-
mites, tent caterpillars,
aphids, and citrus mites.
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Self Check
1. List characteristics common to all fungi.

2. Explain how fungi are classified into different groups.

3. Compare and contrast imperfect fungi and other
groups of fungi.

4. List ways lichens are important.

5. Think Critically If an imperfect fungus was found to
produce basidia under certain environmental condi-
tions, how would the fungus be reclassified?

Summary
What are fungi?

• Fungi are consumers and reproduce both sex-
ually and asexually.

• There are three main classifications of fungi.

Lichens

• Lichens consist of a fungus and either a green
alga or a cyanobacterium.

• They help break down rocks and form soil. 

Fungi and Plants

• Mycorrhizae are a network of plant roots and
fungi hyphae that interact to obtain nutrients. 

Importance of Fungi

• Fungi are most important as decomposers.

6. Use Proportions Of the 100,000 fungus species,
approximately 30,000 are sac fungi. What percentage
of fungus species are sac fungi? 

Health and Medicine Fungi can cause diseases in
humans and animals. Ringworm and athlete’s foot are
skin infections caused by species of imperfect fungi.
Other fungi can cause respiratory infections.

The effects of fungi on health and medicine are
not all negative. Some species of fungi naturally pro-
duce antibiotics that keep bacteria from growing on
or near them. The antibiotic penicillin is produced by
the imperfect fungi Penicillium. This fungus is grown
commercially, and the antibiotic is collected to use in
fighting bacterial infections. Cyclosporine, an impor-
tant drug used to help fight the body’s rejection of
transplanted organs, also is derived from a fungus.
There are many more examples of breakthroughs in
medicine as a result of studying and discovering new uses of
fungi. In fact, there is a worldwide effort among scientists who
study fungi to investigate soil samples to find more useful drugs.

Decomposers As important as fungi are in the production of
different foods and medicines, they are most important as
decomposers that break down organic materials. Food scraps,
clothing, and dead plants and animals are made of organic
material. Often found on rotting logs, as shown in Figure 24,
fungi break down these materials. The chemicals in these mate-
rials are returned to the soil where plants can reuse them. Fungi,
along with bacteria, are nature’s recyclers. They keep Earth from
becoming buried under mountains of organic waste materials.

Figure 24 Fungi have an
important role as decomposers in
nature.
Explain why fungi are called
nature’s recyclers.
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Model and InventModel and Invent

Creating a Fungus
Field Guide

Real-World Question
Whether they are hiking deep into a rain forest in search of rare tropi-
cal birds, diving to coral reefs to study marine worms, or peering into
microscopes to identify strains of bacteria, scientists all over the world
depend on reliable field guides. Field guides are books that identify
and describe certain types of organisms or the organisms living in a
specific environment. Scientists find field guides for a specific area
especially helpful. How can you create a field guide for the club fungi
living in your area? What information would you include in a field
guide of club fungi?

Make A Model
1. Decide on the locations where you will conduct your search.

2. Select the materials you will need to collect and survey club fungi.

3. Design a data table in your Science Journal to record the fungi you find.

4. Decide on the layout of your field guide. What information about
the fungi you will include? What drawings you will use? How will
you group the fungi?

Goals
■ Identify the common

club fungi found in the
woods or grassy areas
near your home or
school.

■ Create a field guide to
help future science stu-
dents identify these
fungi.

Possible Materials
collection jars
magnifying lens
microscopes
microscope slides and

coverslips
field guide to fungi or club

fungi
art supplies 

Safety Precautions

WARNING: Do not eat any
of the fungi you collect. Do
not touch your face during
the lab.
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Compare your field guide with those
assembled by your classmates. Combine 
all the information on local club fungi
compiled by your class to create a classroom
field guide to club fungi.

5. Describe your plan to your teacher and ask your teacher how it 
could be improved.

6. Present your ideas for collecting and surveying fungi, and your 
layout ideas for your field guide to the class. Ask your classmates 
to suggest improvements in your plan.

Test Your Model
1. Search for samples of club fungi. Record the organisms you find in

your data table. Use a fungus field guide to identify the fungi you 
discover. Do not pick or touch any fungi that you find unless you 
have permission.

2. Using your list of organisms, complete your field guide of club fungi
as planned.

3. When finished, give your field guide to a classmate to identify a club fungus.

Analyze Your Data
1. Compare the number of fungi you found to the total number of organisms

listed in the field guide you used to identify the organisms.

2. Analyze the problems you may have had while collecting and identifying your
fungi. Suggest steps you could take to improve your collection and identifica-
tion methods.

3. Analyze the problems you had while creating your field guide. Suggest ways
your field guide could be improved.

Conclude and Apply
Infer why your field guide would be more helpful to future science students in
your school than the fungus field guide you used to identify organisms.

Stained LM Magnification: 80�
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Can a fungus protect cacao
trees under attack?

Losing Beans

Chocolate is made from seeds (cocoa beans)
that grow in the pods on the tropical cacao
tree. The monoculture (growing one type

of crop) of modern fields has produced huge crops
of cocoa beans, but also has enabled destructive
fungi to sweep through cacao fields. A disease that
attacks one plant of a species in a monoculture 
will rapidly spread to all plants in the monoculture.
There are fewer healthy cacao trees today than
there were several years ago. Since the blight began
in the late 1980s, the world has lost three million
tons of cocoa beans. Brazil, once the top producer
and exporter of cocoa beans, harvested only 80,000
tons in 2000—the smallest harvest in 30 years.

Unless something stops the fungi that are destroy-
ing trees, there could be a lot less chocolate in the
future. Your favorite chocolate bars could become
more expensive and harder to find.

A Natural Cure
Farmers tried using traditional chemical

sprays to fight the fungus, but they were ineffec-
tive because the tropical rains washed away the
sprays. Now, agriculture scientists are working
on a “natural solution” to the problem. They are
using beneficial fungi (strains of Trichoderma) to
fight the harmful fungi attacking the cocoa trees.
When sprayed on trees, Trichoderma stops the
spread of the harmful fungi. The test treatments
in Brazil and Peru have reduced the destruction
of the trees by between 30 and 50 percent.

Don’t expect your favorite chocolate bars to
disappear from stores anytime soon. Right now,
world cocoa bean supplies still exceed demand.
But if the spread of the epidemic can’t be stopped,
those chocolate bars could become slightly more
expensive and a little harder to find.

SCIENCEANDSociety
SCIENCE
ISSUES

THAT AFFECT
YOU!

Pods contain
dozens of
beans.

Concept Map Use the library and other sources to learn the
steps in making chocolate—from harvesting cacao beans to packing
chocolate products for sale? Draw a concept map that shows the
steps. Compare your concept map with those of your classmates.

For more information, visit

A diseased pod
from a cacao

tree

glencoe.com

(t)Alvarode Leiva/Liaison, (b)Courtesy Beltsville Agricultural Research Center-West/USDA
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Copy and complete the following concept map on a separate sheet of paper.

Protists

1. Protists are one-celled or many-celled
eukaryotic organisms. They can reproduce
asexually, resulting in two new cells that 
are genetically identical. Protists also can
reproduce sexually and produce genetically
different offspring.

2. The protist kingdom has members that are
plantlike, animal-like, and funguslike.

3. Protists are thought to have evolved from a
one-celled organism with a nucleus and
other cellular structures.

4. Plantlike protists have cell walls and con-
tain chlorophyll.

5. Animal-like protists can be separated into
groups by how they move.

6. Funguslike protists have characteristics of
protists and fungi.

Fungi

1. Most species of fungi are many-celled. The
body of a fungus consists of a mass of
threadlike tubes.

2. Fungi are saprophytes or parasites—they
feed off other things because they cannot
make their own food.

3. Fungi reproduce using spores.

4. The three main groups of fungi are club
fungi, sac fungi, and zygote fungi. Fungi
that cannot be placed in a specific group
are called imperfect fungi. Fungi are placed
into one of these groups according to the
structures in which they produce spores.

5. A lichen is an organism that consists of a
fungus and a green alga or cyanobacterium.

in

examples examplesexampleexamples

Importance 
of Fungi

Health and
medicineAgriculture DecomposersFood

in in in
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algae p. 39
ascus p. 52
basidium p. 52
budding p. 52
cilia p. 43
flagellum p. 40
hyphae p. 50
lichen p. 54

mycorrhizae p. 54
protist p. 38
protozoan p. 43
pseudopod p. 44
saprophyte p. 50
sporangium p. 53
spore p. 51

Write the vocabulary word that matches each of
these descriptions.

1. reproductive cell of a fungus

2. organisms that are animal-like, plantlike,
or funguslike

3. threadlike structures used for movement

4. plantlike protists

5. organism made up of a fungus and an alga
or a cyanobacterium

6. reproductive structure made by sac fungi 

7. threadlike tubes that make up the body 
of a fungus

8. structure used for movement formed by
oozing cytoplasm

Choose the word or phrase that best answers the 
question.

9. Which type of protist captures food, does
not have cell walls, and can move from
place to place? 
A) algae C) fungi
B) protozoans D) lichens 

10. Which of the following organisms cause
red tides when found in large numbers?
A) Euglena C) Ulva
B) diatoms D) dinoflagellates

11. Algae are important for which of the fol-
lowing reasons?
A) They are a food source for many

aquatic organisms.
B) Parts of algae are used in foods that

humans eat.
C) Algae produce oxygen as a result of the

process of photosynthesis.
D) all of the above 

12. Where would you most likely find fungus-
like protists?
A) on decaying logs
B) in bright light 
C) on dry surfaces
D) on metal surfaces

13. Where are spores produced in mushrooms?
A) sporangia C) ascus
B) basidia D) hyphae

14. Which of the following is used as an 
indicator organism? 
A) club fungus C) slime mold
B) lichen D) imperfect fungus

Use the illustration below to answer question 15.

15. What is the reproductive structure, shown
in the lower image above, called? 
A) hypha C) basidium
B) zygospore D) ascus

– +
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16. Identify what kind of environment is
needed to prevent fungal growth.

17. Infer why algae contain pigments other
than just chlorophyll.

18. Compare and contrast the features of fungi
and funguslike protists.

19. List some advantages plants have when
they form associations with fungi.

20. Explain the adaptations of fungi that enable
them to get food.

21. Recognize Cause and Effect A leaf sitting on
the floor of a rain forest will decompose in
six weeks. A leaf on the floor of a temper-
ate forest will take up to a year to decom-
pose. Explain how this is possible.

22. Compare and Contrast Make a chart compar-
ing and contrasting the different ways pro-
tists and fungi can obtain food.

23. Make and Use Tables Copy and complete the
following table that compares the different
groups of fungi.

24. Identify and Manipulate Variables and Controls You
find a new and unusual fungus growing 
in your refrigerator. Design an experiment
to determine to which fungus group it
should be classified.

25. Poster Research the different types of
fungi found in the area where you live.
Determine to which group each fungus
belongs. Create a poster to display your
results and share them with your class.

26. Lichen Growth Sometimes the diameter of a
lichen colony is used to estimate the age of the
rock it is growing on. In some climates, it may
take 100 years for a lichen colony to increase its
diameter by 50 mm. Estimate how old a rock
tombstone is if the largest lichen colony grow-
ing on it has a diameter of 150 mm.

Use the graph below to answer question 27.

27. Climate and Growth The graph above illustrates
lichen growth rates in different climates.
According to the graph, which climate is the
most favorable for lichen growth? What is the
difference between the diameter of a 200-year-
old colony in the Swedish Lapland compared to
a 200-year-old colony on Baffen Island?

Lichen Growth Rates
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Fungi Comparisons

 Structure Where
Fungi Group Sexual Spores Examples
 Are Produced 

Club fungi

 Ascus

Zygospore fungi

 No sexual spores
 produced
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Record your answers on the answer sheet
provided by your teacher or on a sheet of paper.

Use the illustration below to answer questions 1–3.

Group A Group B

1. Which of the following organisms would
belong in Group B?
A) kelp C) diatom
B) grass D) Paramecium

2. Which of the following is a characteristic of
Group B?
A) makes own food
B) has specialized ways to move
C) absorbs food from the surroundings
D) has cell walls

3. Which of the following is NOT a method of
moving used by the protists in Group B?
A) pseudopod C) flagella
B) cilia D) vacuole

4. Which of the following is a protozoan?
A) ciliate C) kelp
B) diatom D) bacteria

Use the table below to answer questions 5–7.

5. According to the chart, which of the follow-
ing disease-carrying protozoan can be
transmitted to humans by a bite from
another animal? 
A) Giardia C) Entamoeba
B) Plasmodium D) Toxoplasma

6. Based on the information in the chart,
which disease can be prevented by purify-
ing water used for drinking and cooking,
and by washing fruits and vegetables?
A) malaria C) sleeping sickness
B) dysentery D) toxoplasmosis

7. According to the chart, which protozoan
disease can be prevented by cooking meat
thoroughly?
A) malaria C) sleeping sickness
B) dysentery D) toxoplasmosis

8. Where are the spores produced in the fuzzy
black mold that grows on bread?
A) basidia C) ascus
B) sporangia D) hyphae 

Go at Your Own Pace Stay focused during the test and don’t
rush, even if you notice that other students are finishing the
test early.

Diseases Caused by Protozoans

Disease Source Protozoan

Giardiasis Contaminated water Giardia

Malaria Mosquito bite Plasmodium

Dysentery Contaminated water Entamoeba

Sleeping sickness Tsetse fly bite Trypanosoma

Toxoplasmosis Contaminated soil;
eating undercooked
meat that contains
the organism

Toxoplasma
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Record your answers on the answer sheet
provided by your teacher or on a sheet of paper.

9. Brown algae can grow at 35 m and red
algae can grow at 200 m. Approximately
how many times deeper than brown algae
can red algae grow?

Use the illustration below to answer questions 10–11.

10. What type of protist is shown in the 
illustration above?

11. What pigment do all the organisms 
contain that absorbs light?

12. How are slime molds like protozoa?

13. How are saprophytes different from 
parasites?

14. Juan is making bread dough. “Don’t forget
to add fungus,” Aunt Inez jokes. What did
she mean?

15. One fungus found in Washington state was
growing throughout 600 hectares of soil.
Another fungus in Michigan was growing
underground over an area of 15 hectares.
How many times bigger was the fungus
that was growing in Washington state?

Record your answers on a sheet of paper.

16. Compare and contrast asexual and sexual
reproduction.

17. Discuss the ways that algae are useful for
humans.

18. Compare and contrast fungi and downy
mildews.

Use the table below to answer questions 19–21.

19. Dr. Seung discovered two new organisms.
Their characteristics are listed in the table
above. How would you classify organism
B? How do you know?

20. What specialized way of moving would
you expect to see if you examined organ-
ism B? Why?

21. How would you classify organism A? How
do you know?

Newly Identified Organisms

Characteristic Organism A Organism B

Movement No Yes

One-celled or 
many-celled

Many-celled One-celled

Cell walls Yes No

Method of
reproduction

Sexual Sexual

Makes own food Only some cells No

Contains chlorophyll Only found in some
cells

No

Method of
obtaining food

Made by some of
the organism’s cells;
nutrients and water
absorbed from
surroundings

Sweeps food into
oral groove

Where found Bare rock Freshwater
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