
Lesson A3–2

Understanding Ecosystems

Unit A. Agricultural Literacy

Problem Area 3. Identifying the Relationship Between Agriculture and the Environment

Lesson 2. Understanding Ecosystems

New Mexico Content Standard:

Pathway Strand: Natural Resources and Environmental Systems

Standard: I: Recognize importance of resource and human interrelations to conduct man-

agement activities in natural habitats.

Benchmark: I-A: Identify resource management components to establish relationships in

natural resource systems.

Performance Standard: 1. Identify natural resources. 2. Identify organizations and agen-

cies involved in resource management. 3. Identify impacts by humans on natural

resources. 4. Describe ecosystem relationships.

Student Learning Objectives. Instruction in this lesson should result in students

achieving the following objectives:

1. Explain the role of ecology in the environment.

2. Describe community organization, structure, and food chains.

3. Describe natural selection and succession.

4. Explain homeostasis.

5. Identify population ecology and trends affecting population growth.

6. Identify and distinguish between biomes.

New Mexico AgriScience Lesson Plan Library

Unit A. Problem Area 3. Lesson 2. Page 1.



List of Resources. The following resources may be useful in teaching this lesson:

Recommended Resources. One of the following resources should be selected to accompany this

lesson:

Camp, William G. and Thomas B. Daugherty. Managing Our Natural Resources.

Albany, New York: Delmar Publishers, 1994. (Textbook, Chapter 1)

Porter, Lynn, et al. Environmental Science and Technology, Second Edition.

Danville, Illinois: Interstate Publishers, Inc., 2003. (Textbook and Activity

Manual, Chapter 11)

Other Resources. The following resources will be useful to students and teachers:

Applied Environmental Science. Alexandria, Virginia: National Council for Agricul-

tural Education, 1996.

Arms, Karen. Environmental Science. Austin, Texas: Holt, Rinehart and Winston,

Inc.. 1996.

List of Equipment, Tools, Supplies, and Facilities

Writing surface

Overhead projector

Transparencies from attached masters

Copies of Student Lab Sheets

Terms. The following terms are presented in this lesson (shown in bold italics):

Biome

Biosphere

Carnivore

Community

Competition

Decomposer

Ecology

Ecosystem

Food chain

Habitat

Herbivore

Homeostasis

Natural selection

Niche

Omnivore

Population density

Population ecology
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Predation

Producer

Succession

Transformer

Interest Approach. Use an interest approach that will prepare the students for the les-

son. Teachers often develop approaches for their unique class and student situations. Two possi-

ble approaches are included here.

Approach One: Ask the students if they were on a deserted island with only 10 pounds of corn and a

dairy goat, what would they do?

Would they eat the corn and the goat?

Would they eat the goat and plant the corn?

Would they plant some of the corn and feed the rest to the goat?

Approach Two: Daily factors affect the relationship between the environment and living organisms.

Ask students to identify some of the relationships. These relationships will be investigated in this lesson.

Summary of Content and Teaching Strategies

Objective 1: Explain the role of ecology in the environment.

Anticipated Problem: What is the role of ecology in the environment?

I. Ecology is the study of how living organisms exist in their environment.

A. Biosphere is the area of the earth that supports life.

B. An ecosystem is a self-contained living system.

1. The biotic portion of an ecosystem is living.

2. The abiotic portion is non-living.

3. The biotic portion relies on the abiotic portion. For example, plants, which are bi-

otic, require soil nutrients, which are abiotic.

4. The biotic portion may rely on other biotic factors. For example, animals eat plants.

Many techniques can be used to help students master this objective. Students need text materials to help

understand the environment and achieve mastery learning. Chapter 11 in Environmental Science and

Technology or Chapter 1 in Managing Our Natural Resources are recommended.
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Objective 2: Describe community organization, structure, and food chains.

Anticipated Problem: How does the “community” function?

II. A community is a collection of plants and animals that live together.

A. Habitat is the natural home of a plant or animal.

1. The interactions of biotic and abiotic factors form habitats.

2. Habitat may be terrestrial (land), aquatic (water), or a combination (wetland).

3. A change in a portion of the habitat affects all organisms present.

B. A niche is the special way of living that an organism has in a community.

1. It includes available food, shelter, way of life, and relationships.

2. Each organism makes unique contributions to its habitat.

C. The food chain is the sequence in which the living organisms in a community obtain

their food.

1. Producers are plants that make food through photosynthesis.

2. Transformers are organisms that take in producers and synthesize more complex

forms of food.

3. Decomposers are organisms that break down organic materials into their constitu-

ents for re-use by the environment.

D. Feeding groups are segments of a food chain that consume certain types of food.

1. Herbivores are animals that eat only plants.

2. Carnivores are animals that eat only flesh of other animals.

3. Omnivores are animals that eat both plants and animals.

Many techniques can be used to help students master this objective. TM: A3–2A illustrates the relation-

ship between individual, population, community, ecosystem, and biosphere. TM: A3–2B shows the flow

of energy from sun to producer. TM: A3–2C demonstrates a sample food chain. TM: A3–2D shows the

loss of energy up the food chain. Students need text materials to help understand the environment and

achieve mastery learning. Chapter 11 in Environmental Science and Technology or Chapter 1 in Man-

aging Our Natural Resources are recommended.

Objective 3: Describe natural selection and succession.

Anticipated Problem: What is natural selection and succession?

III. Organisms must adapt to changes in their environment to survive.

A. Natural selection is when life forms that are best adapted to their environment survive

longer and leave more offspring.

1. Adaptation occurs when species tolerate changes in the environment.

2. Advantageous traits are emphasized in natural selection, i.e. more dominant features

are passed on to offspring.
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B. Succession is replacement of one community with another.

1. The species with the lowest biomass grow first.

2. Natural events or human interference control the speed of succession.

Many techniques can be used to help students master this objective. TM: A3–2E illustrates succession.

Students need text materials to help understand the environment and achieve mastery learning. Chapter

11 in Environmental Science and Technology or Chapter 1 in Managing Our Natural Resources are rec-

ommended.

Objective 4: Explain homeostasis.

Anticipated Problem: What is homeostasis?

IV. Homeostasis is the ability of an organism to maintain a fairly constant internal environment

when the external environment changes.

A. The environment around an organism is dynamic.

B. The organism is affected by:

1. Climate

2. Moisture

3. Temperature

4. Light

5. Soil

6. Periodicity (when things occur in regular intervals)

Many techniques can be used to help students master this objective. Students need text materials to help

understand the environment and achieve mastery learning. Chapter 11 in Environmental Science and

Technology or Chapter 1 in Managing Our Natural Resources are recommended.

Objective 5: Identify population ecology and trends affecting population growth.

Anticipated Problem: What are population ecology and what trends affect population growth?

V. Population ecology is the study of how populations of organisms affect each other in a com-

munity.

A. Population ecology considers three primary factors.

1. Population density is the measure of how crowded organisms are in a community.

a. A higher density means more competition for resources.

b. Weaker individuals may not survive in areas of high population density.

2. The age of a population is classified as:

a. Prereproductive—young organisms not yet reproducing.

b. Reproductive—age at which reproduction occurs.

c. Postreproductive—past normal age of reproduction.

New Mexico AgriScience Lesson Plan Library

Unit A. Problem Area 3. Lesson 2. Page 5.



3. Distribution describes the spatial relation between organisms in the community.

a. Some organisms will cluster (i.e. squirrels around a tree).

b. Some scattering is often needed (i.e. trees require space to grow).

B. Population growth studies the natural trends in the population of a community.

1. Immigration—organisms move into a community.

2. Emigration—organisms move out of a community.

3. Natality—production of new individuals in a community.

4. Mortality—death rate of a community.

5. Competition—organisms share the same resources to live.

a. Increased competition may stunt growth.

b. Competition may be created by increasing population density.

6. Predation—one living organism serves as food for another.

Many techniques can be used to help students master this objective. Students need text materials to help

understand the environment and achieve mastery learning. Chapter 11 in Environmental Science and

Technology or Chapter 1 in Managing Our Natural Resources are recommended.

Objective 6: Identify and distinguish between biomes.

Anticipated Problem: How are biomes different?

VI. Biomes are unique combinations of plants and animals.

A. There are five major terrestrial biomes.

1. Tropical forests are characterized by a warm, wet climate.

2. Temperate forests are common forests in the U.S.

3. Grasslands and savannas are areas where grasses normally grow.

4. Tundra (low temperature and short growing season) and taiga (cold climate with co-

nifer forests) represent minimal diversity.

5. Deserts support some plant and animals.

B. There are four major aquatic biomes that are dependent on water type and movement.

1. Lakes and ponds provide a habitat for freshwater organisms.

2. Streams vary by water temperature and water flow.

3. Oceans provide a suitable habitat for organisms that would not survive in freshwater.

4. Wetlands (i.e. swamps and marshes) and estuaries (saltwater or freshwater where

streams flow into oceans) are land areas that are affected by water.

Many techniques can be used to help students master this objective. Students need text materials to help

understand the environment and achieve mastery learning. Chapter 11 in Environmental Science and

Technology or Chapter 1 in Managing Our Natural Resources are recommended.
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Review/Summary. Focus the review and summary of the lesson around the student

learning objectives. Call on students to explain the content associated with each objective. Ques-

tions at the end of each chapter in the recommended textbooks may also be used in the re-

view/summary.

Application. Application can involve one or more of the following student activities using

the attached lab sheets:

Ecological Inventory—LS: A3–2A

Who’s a Part of My Food Chain?—LS: A3–2B

Evaluation. Evaluation should focus on student achievement of the objectives for the les-

son. Various techniques can be used in evaluation, such as student performance on the applica-

tion activities. A sample written test is attached.

Answers to Sample Test:

Part One: Matching

1=i, 2=f, 3=c, 4=b, 5=g, 6=d, 7=h, 8=j, 9=e, 10=a

Part Two: Completion

1=population density, age, distribution

2=biotic

3=herbivores, carnivores, omnivores

4=producers

5=biomass

6=regular

7=competition

Part Three: Essay

A. Refer to Objective 6, page 6.

B. Natural selection refers to the survival and success of an organism best suited to an environ-

ment. Succession refers to the replacement of one community by another.
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Sample Test Name_____________________________________

Test

Lesson A3–2: Understanding Ecosystems

Part One: Matching

Instructions. Match the term with the correct response. Write the letter of the term by the defini-
tion.

a. biome e. natural selection i. predation

b. community f. niche j. succession

c. ecology g. omnivore

d. homeostasis h. population density

_______ 1. One organism feeds on another organism.

_______ 2. A special way of living that an organism has in a community.

_______ 3. Study of the relationships of living organisms and their environment.

_______ 4. A collection of plants and animals living together.

_______ 5. An organism that consumes either plants or animals.

_______ 6. Ability of an organism to maintain a constant internal environment when the ex-

ternal environment changes.

_______ 7. The number of organisms in a given area.

_______ 8. The replacement of one community by another.

_______ 9. When organisms best suited for an environment survive longer and reproduce

more.

_______ 10. Unique combinations of plants and animals.

Part Two: Completion

Instructions. Provide the word or words to complete the following statements.

1. Population ecology considers _________________________ _____________________,

___________________, and ___________________.

2. Plants and animals represent the ___________________ portion of a community.

3. The feeding groups of a food chain are ___________________, ___________________,

and ___________________.

4. Plants that convert sunlight to usable energy for animals are called __________________.

5. Succession begins with plants with the lowest ___________________.
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6. Periodicity refers to the occurrence of events in ___________________ intervals.

7. A higher population density results in more ___________________ for resources.

Part Three: Essay

Instructions. Answer the following questions.

1. Choose one of the major biomes to explain in detail.

2. Describe natural selection and succession.
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TM: A3–2A

Individual, Population, Community,

Ecosystem, Biosphere
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TM: A3–2B

Energy Flow
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SOLAR ENERGY
HEAT

Food

(Chemical

energy

for plant)

H O

(Water

from soil

moisture)

2

CO

(Carbon

dioxide

from

atmosphere)

2

Water + Carbon Dioxide + Light

Sugar + Oxygen

O

(Oxygen to

atmosphere)

2



TM: A3–2C

Food Chain
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Crabeater

Seal

Killer Whale

Elephant

Seal

Squid

Leopard

Seal

Cod

Krill

Algae

Adelie Penguin

Small Animals and

One-Celled Organisms



TM: A3–2D

Consumers
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Primary

Consumers

100

Secondary

Consumers

10

Tertiary

Consumers

1



TM: A3–2E

Succession
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LS: A3–2A Name_____________________________________

Lab Sheet

Ecological Inventory
This activity will allow you to investigate an area for the presence of ecological characteristics.

Purpose:

1. To define an ecosystem.

2. To determine the relationships of organisms in a community.

Materials:

Paper

Pen/pencil

Probing device (spade or screwdriver)

Magnifying glass

Reference to identify plants and animals

Procedure:

1. Select an area around the school, home, or community. (Always get permission to enter

privately owned land.)

2. Sketch the area being surveyed.

3. Study and list the ecological characteristics of the area.

a. List the organisms present.

b. List the land features.

c. List the signs of predation.

4. Answer the following questions.

Questions:

1. How would you describe this area from a population ecology perspective?

2. In what stage of succession is this area? Explain.

3. What evidence exists of a food chain or food web?

4. What evidence exists of periodicity?

5. To what biome does this area belong?
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LS: A3–2B Name_____________________________________

Lab Sheet

Who’s a Part of My Food Chain?
This activity will allow you to investigate food chains.

Purpose:

1. To classify an organism by feeding habit.

2. To diagram a food chain.

Materials:

Owl pellets

Dissecting tools

Dissecting tray

Reference to identify bones in pellets

Procedure:

1. Carefully begin to dissect the owl pellet in a dissecting tray. Do not break the bones.

2. Separate the bones.

3. When all the bones are separated, identify the organisms that were eaten by the owl.

4. Answer the following questions.

Questions:

1. What organisms were found?

2. What type of feeder is the owl?

3. After researching the organisms found, diagram a food chain for this example.
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