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GOALS
In this activity you will:

• Observe the effects of
competition among plants
for space and nutrients.

• Describe the possible effects
of introducing a nonnative
species into an ecosystem.

• Explain why competition in
nature is important.

Activity 5 Competition Among Organisms

What Do You Think?

Nature documentaries often feature the competition among
animals for food, water, and space. These scenes are exciting
to watch. However, plants seem to take a backstage to this
type of activity.

• Do plants need to compete among themselves in any
given environment? 

• If plants do compete, how do they do it?

Write your answer to these questions in your Active Biology
log. Be prepared to discuss your ideas with your small group
and other members of your class.

For You To Do 

This activity gives you an opportunity to observe the effect on
plant growth when plants must compete for nutrients 
and space.
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Part A: Competition among Plants

1. Fill five milk container bases with soil.
Label the containers A through E.

2. Thoroughly moisten the soil in each
container. Use the same amount of
water to moisten the soil in each
container.

a) Why is it necessary to use the 
same amount of water in each
container?

3. Place seeds into the containers as
follows:

A. 5 crinkly cress (pepper grass) seeds
B. 10 crinkly cress seeds
C. 20 crinkly cress seeds
D. 30 crinkly cress seeds
E. 15 crinkly cress and 15 lettuce seeds.

Spread seeds on the thoroughly
moistened soil. (You are not expected
to place them one at a time. Just
spread them out as much as you can
and as evenly as you can.)

4. Cover the seeds with a thin layer 
of soil. 

5. Place your containers in a low-light,
room-temperature location (20°C is
optimal). Keep the soil moist, but not
soggy, by watering or misting every
day or two.

6. When your plants sprout and begin to
shed their hulls they are ready for
light. Move them to a well-lighted
location. If you go with sunlight be
prepared to water more frequently.
Room light will work as well and will
not dry out the soil as quickly.

a) Count and record the number of
seeds that germinated.

7. Keep the soil moist but not soggy by
watering regularly. Water from the
side if possible to prevent injuring the
tiny plants. Again, make sure that
each container is given the same
amount of water.

8. Measure the heights of the plants and
note the number and size of the leaves
every two days for about three weeks.

a) Record your observations.

b) In which container were the cress
plants the tallest?

D EBA C

Do not eat
any of the
seeds in this
activity. Wash
your hands
after handling
the seeds and
the soil.
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c) In which container did the cress
plants have the greatest number of
leaves?

d) What happened to the appearance
of the cress plants as the number of
seeds in a container was increased?

e) Account for your observations
when cress and lettuce seeds were
planted together.

In the next part of this activity you will
determine which plant species has an
advantage under certain conditions.
Each research group within the class
can study a different set of variables.

Part B: Competition under Different
Conditions

1. In this part of the activity you will
once again use the bases of milk
containers with moist potting soil to
plant your seeds. 

2. Plant seeds from various species
according to the instructions on the
packets. As a class, decide how you

will control the mix of seeds in each
container.

3. Water each of the milk cartons with
the same amount of water every
second day. 

a) Record the amount of water
used.

4. Once seeds start to germinate, 
store each of the milk cartons in a
different environment. You might
want to use temperature, amount 
of light, or amount of water as
variables. Measure the growth of
each of the plants daily.

a) Does one type of plant begin to
dominate the community? Is it 
the same type of plant in all
containers?

b) Present your data and draw a
conclusion.

c) Speculate about why one plant
might be better adapted for a
specific environment.

Do not eat 
any of the seeds
in this activity.
Wash your
hands after
handling the
seeds and soil.
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Plants and Animals Compete for Resources

It is not uncommon for two organisms to compete with one
another. Often, this happens when there is a limited supply of
resources like water, food, sunlight, or space. If there are not enough
resources to satisfy the needs of both organisms, they will compete
with one another.

Sometimes this competition occurs between members of the same
species. Male birds of the same species will battle each other fiercely
for the ownership of a territory.The territory would allow sufficient
food and habitat for the male and the female birds to make a nest,
eggs, and feed
offspring. Competition
among individuals of
the same species is a
very important factor
in evolutionary change.

Plants must deal with
competition in
different ways. Usually
the plants that grow
the tallest or establish
the “best” root system
are the survivors. In
some cases, plants
even secrete
chemicals, which
prevent the seeds
from other plants
from growing.

Competition may
occur among members
of different species.
In this case, limited
resources are usually
the cause for
competition.

Female eagles usually lay one to three eggs a few days apart.
One to two days is a normal age difference between eaglets.
Older hatchlings often dominate the younger ones for food.
In a three-egg brood, the third chick has little chance of
survival. A large number of adult eagles are non-breeders,
probably due to competition within the species and variable
annual food supply.
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Bio Words
nonnative (exotic, alien,
introduced, or non-
indigenous) species: any
species, including its
seeds, eggs, spores, or
other biological material
capable of propagating
that species, that is not
native to that ecosystem

invasive species: a
nonnative species whose
introduction does or is
likely to cause economic
or environmental harm or
harm to human health

Scientists have found that usually only one species survives in
laboratory experiments studying this type of interaction. However, the
real world is a much more complex situation.At times two
competitive species can exist together. For example, both hawks and
owls hunt mice. Hawks hunt by day and owls hunt by night.

Introducing Nonnative Species

Sometimes a new species that has not been there before is
introduced into an ecosystem.This is called a nonnative species.
(Other terms that you may hear used to refer to these organisms are
exotic, alien, introduced, or non-indigenous.) The introduction can
be either intentional or accidental. Introduction of a nonnative species
can have negative effects on the ecosystem.When this happens the
species is considered invasive. It can cause economic or environmental
harm, or harm to human health. Invasive species can be plants,
animals, and other organisms (e.g., microbes).All these terms are
clearly defined by the U.S. government (Executive Order 13112).

Why is the government so concerned with invasive species? Why
should the public be concerned? Most scientists believe that on a 

Purple loosestrife can produce up to 2.7 million seeds per plant yearly and spreads across
approximately one million additional acres of wetlands each year.
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global basis, next to habitat destruction, the second greatest
destroyers of biodiversity are invasive species. In some cases, the
result is the extinction of an entire existing species.

Species have sometimes invaded new habitats naturally. However,
human actions are the main means of invasive species introductions.
When people settle far from home, they often bring with them
familiar animals and plants. Other species, like rats, make the trip
unintentionally. In their new habitat there may have fewer predators
or diseases, so their populations grow out of control. Organisms 
that they might normally prey on may not have evolved defense
mechanisms. Native species may not be able to compete successfully
for space or food and so are often pushed to extinction.The spread
of nonnative organisms destroys healthy, diverse ecosystems. It
replaces them with biologically impoverished, homogeneous
landscapes.

It is unfortunate,
but increased travel
and trade are
providing many new
opportunities for the
spread of nonnative
species. In addition to
which, one important
feature that makes 
a community
susceptible to invasion
by nonnative species
is the level of human-
induced disturbance.
For example,
nonnative birds such
as European starlings
and house sparrows
do well in ecologically
disrupted areas such
as cities, suburbs,
and farms.

One hundred house sparrows were introduced into Brooklyn in
the 1850s. From this initial introduction, the species expanded
throughout the eastern United States and Canada. House
sparrows are closely tied to human activity.This sparrow is usually
absent from extensive woodlands and forests and from
grasslands and deserts.
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1. Why does competition occur among organisms?

2. What would be an advantage to competition between organisms of the same
species?

3. Why do new species that are introduced into an ecosystem often become invasive?

4. What type of evidence would you look for in a natural setting to indicate that
there is competition taking place among the plants?

5. Europeans, and their descendants in North America, often describe humans as
being at the center of change. Not only do humans cause environmental changes,
they are also responsible for those changes. In this worldview, the ideal human
acts as a steward or protector for an ecosystem. By contrast, First Nations
peoples often describe humans as belonging to an ecosystem. In this worldview,
the ideal human lives in harmony with the ecosystem. How would the two
worldviews differ in describing what has happened to ecosystems in the United
States over the last century?

Reflecting on the Activity and the Challenge

In this activity you looked at
the competition among
organisms. Sometimes this
competition occurs among
members of the same species.
Other times it occurs among
members of different species.
Competition is not always
bad. In fact, it plays an
important role in evolutionary
development. However, when
a nonnative species is
introduced into an ecosystem,
the competition can have
devastating results. Consider
how your issue relates to 
the competition among
organisms. Has the
environmental issue that you
are investigating for the
Chapter Challenge been
caused by competition?

Penguins breed in colonies and can be fiercely territorial. Since nearly all
of Antarctica is covered in ice, competition for breeding space among
penguins is great.
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Inquiring Further

1. Investigating allelopathy 

The production and release of
substances by a plant that are toxic to
neighboring plants is called allelopathy.
Familiarize yourself with an allelopathic
species in your area. Design an
experiment to test which part of the
plant is most toxic. Be sure to have

your teacher approve your procedure if
you plan on carrying out your
experiment. 

2. Invasive species

Research an invasive species in your
area. Report your findings to the class. 

Allelopathy benefited the sunflower growing in the wild. It reduced competition for nutrients,
water, and sunlight. However, allelopathy works against sunflower crops. Sunflower crops must be
rotated to avoid buildup of the "poison" in the soil.
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