
Lesson B1–2

Understanding Forest Ecology

Unit B. Plant Wildlife Management

Problem Area 1. Introduction to Forestry

Lesson 2. Understanding Forest Ecology

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: 4. Describe ecosystem relationships.

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

achieving the following objectives:

1. Define forest ecology.

2. Identify the components of forest ecosystems.

3. Explain the processes and relationships of natural ecosystems.

4. Describe the interrelationships between trees and environmental factors.
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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 the

lesson:

Rolfe, Gary L., Edgington, John M., Holland, I, Irving, and Fortenberry, Gayle C.

Forests and Forestry. Upper Saddle River, New Jersey: Prentice Hall Interstate,

2003. (Textbook Chapter 4)

Lee, Jasper S. Natural Resources and Environmental Technology. Upper Saddle River,

New Jersey: Prentice Hall Interstate, 2000. (Textbook Chapter 9)

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

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):

Bole

Ecology

Ecosystem

Forest ecology

Hardening-off

Hardiness

Material cycle

Mycorrhizae

Overstory

Photoperiod

Stratification

Succession

Understory

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. A possible

approach is included here.

Ask students to identify “things” that they may find in a forest. Have students explain the relationship

between the “things” they listed. Direct the class discussion towards the introduction of the lesson.
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Summary of Content and Teaching Strategies

Objective 1: Define forest ecology.

Anticipated Problem: What is forest ecology?

I. Ecology is the science that deals with the relation of plants and animals to their environ-

ment and to the site factors that operate in controlling their distribution. An ecosystem is

the interacting of a biological community with its nonliving environment.

A. Forest ecology is the study of the forest ecosystem.

1. Forest ecology deals with the interrelationships between various trees, plants, and

other living organisms that make up the community and with the interrelationships

between those organisms and the physical environment in which they exist.

2. Ecosystems can vary in size from a few hundred acres to thousands of acres. Forest

ecosystems are generally classified into types based on the dominant tree species.

3. Some ecosystems are simple, while others can be very complex.

a. Apple orchards or pine plantations are simple ecosystems because they have only

one species of plant.

b. True pine-hardwood forests, an oak-hickory forest, or a beech-maple forest, are

complex ecosystems because they have more than one species.

1. The more complex an ecosystem, the more resistant it is to either change

or damage by insects, diseases, ice storms, fire and other disasters.

2. When an ecosystem contains many different plant species, the plants are

not all affected if the ecosystem suffers from one of the damaging factors. In

a mixed hardwood ecosystem, one species of tree may be killed out by a dis-

ease, yet other trees will take its place; there will not be a total loss in the

timber resource and the ecosystem will continue to function.

a. A simple ecosystem can be destroyed because it is susceptible to a single

damaging factor.

Use text material to strengthen student understanding of concepts. Chapter 4 in Forests and Forestry and

Chapter 9 in Natural Resources and Environmental Technology are recommended.

Objective 2: Identify the characteristics of forest ecosystems.

Anticipated Problem: What are the characteristics of forest ecosystems?

II. There are various characteristics and processes typical of the forest environment.

A. Characteristics included stratification, zonation, diversity and stability.

1. Stratification refers to the various layers that can be observed in the forest.

a. The upper canopy of trees, tress just below the main canopy, saplings, seedlings,

and small herbaceous plants near the forest floor are typical layers.
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2. Various kinds of trees in the forest have similar needs for moisture and nutrients and

are often found in the same zone. The wet area near a stream turns to a dry area far-

ther away. Several zones comprising different groups of tree species are located

between them.

3. Natural forest ecosystems are very diverse, with many kinds of trees and plants. The

various layers in a forest provide a variety of habitats for both plants and animals,

allowing many different kinds to develop.

4. The diversity results in a stable environment that is both resistant and resilient to

change.

a. The location and type of habitat in which a species lives, together with its func-

tional role in the forest ecosystem, determine the niche of a species.

Use TM: B1–2A as material for lecture and discussion. An alternative approach is to transfer the infor-

mation from the transparency masters to a multimedia presentation. Use text material to strengthen stu-

dent understanding of concepts. Chapter 4 in Forests and Forestry and Chapter 9 in Natural Resources

and Environmental Technology are recommended.

Objective 3: Explain the processes and relationships of natural ecosystems.

Anticipated Problem: What are the processes and relationships of natural ecosystems?

III. There are many process and relationships of natural ecosystems.

A. They include energy flow, decomposition, material cycling, competition, and succession.

1. Energy flow is an important process. Green plants, also known as the producers,

combine the energy in the form of sunlight with water and minerals from the soil,

with carbon dioxide from the air.

a. Energy captured by green plants as sunlight is considered a flow because as it is

used it is constantly converted to heat energy that goes back to outer space, not

to be used again in the ecosystem.

b. The nonliving materials that green plants use to survive and grow are termed the

abiotic part of the ecosystem.

c. Animals, or consumers in the ecosystem, survive on the green plants for food.

2. As waste from both plants and animals accumulate on the soil surface, decomposi-

tion becomes very important. Decomposers are the fungi and bacteria, primarily in

the upper soil layer, that break down plant and animal matter to be repeatedly recy-

cled by the green plants.

3. The material cycle is a circular process where materials are used over and over again.

a. Plants, which use materials from the environment, are eaten by animals, and as

both plants and animals die, the waste is decomposed, and the decomposed

materials are returned to the environment where it can be used again.
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4. Competition for light, space, water, nutrients and other resources is a constant pro-

cess in ecosystems. Throughout the processes both plants and animals are competing

for the resources they need for survival.

5. Many forest ecosystems are constantly changing through a very slow process called

succession, where an individual tree dies and is replaced by other kinds of trees that

were not previously present in the forest, resulting in a change in the ecosystem.

a. A mature forest is usually considered the climax or terminal stage, which is very

stable and diverse.

Use TM: B1–2B as material for lecture and discussion. An alternative approach is to transfer the infor-

mation from the transparency masters to a multimedia presentation. Use text material to strengthen stu-

dent understanding of concepts. Chapter 4 in Forests and Forestry and Chapter 9 in Natural Resources

and Environmental Technology are recommended.

Objective 4: Describe the interrelationships between trees and environmental factors.

Anticipated Problem: What are the interrelationships between trees and environmental factors?

IV. The total tree environment involves a complex interaction between a variety of physical and

biological factors.

A. An environmental change is rarely the result of a single factor. Knowledge of the nature

and interrelationships of the major environmental factors is helpful in understanding

how plants grow and how they respond to environmental change.

1. The physical factors include climate, soil, and pyric activity.

a. Climate directly affects both the daily growth processes and the seasonal devel-

opment of plants. Chemical reactions tend to speed up as temperature increases

and slow down when the temperature approaches the maximum at which plants

can survive.

1. The sun is the source of the visible light portion of solar radiation and is

important as a source of energy for photosynthesis.

a. The photochemical reaction is one triggered by the sun. Sunlight is im-

portant in regulating the processes of growth, leaf fall, fruiting, flower-

ing, reproduction and dormancy.

b. The quality, intensity, and duration of light affect the photosynthetic

process. The light received by the understory, trees growing beneath

the canopies of the tallest trees, is quite different in color and intensity

from the light the overstory, upper canopy trees, is exposed.

c. Photoperiod or day length influences diameter growth of trees and the

time of flushing or new growth in the spring and the beginning of dor-

mancy and defoliation in the fall.

d. Trees and other plants change physiologically in order to better tolerate

and/or resist the extremes of environmental conditions. This change to
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tolerate environmental conditions is known as the hardening-off

process.

2. Air is the principal source of carbon dioxide required for photosynthesis

and oxygen used for respiration.

3. Of the environmental factors that influence the growth of trees, moisture is

the most limiting element. There is a wide range of annual precipitation in

the forested areas of the United States. Silvicultural methods retain more

of the moisture available to the tree crop and generally increase tree growth

more than any other practice that can alter tree growth.

3. Soil directly affects a tree by anchoring it and by serving as a growth medium. Besides

being a reservoir for moisture, the soil provides all the essential elements for tree

growth. Soil characteristics, organic matter, texture, structure, chemical composi-

tion, depth, and position, influence tree growth by affecting the supply of available

moisture and nutrients to the tree.

B. Certain biological factors affect tree growth. In combination with the physical factors,

they make up the total forest environment. Biological factors may occur within trees,

inherent or genetic considerations, or between trees.

1. The biological factors include the interaction between plants, animals that use the

forest for food and cover. Examples are small animal life, fungi and microorganisms

in the soil.

2. Reproduction is a vital process of every self-perpetuating tree species; however, the

reproductive habits vary widely between trees.

a. Seed formation depends on the amount of reserve carbohydrates and nitroge-

nous materials in the tree. The amount of seed formation varies by species and

certain climatic factors.

3. A timber tree normally directs a maximum of growth energy into the development

and maintenance of one main stem or bole. Deviations from this typical tree form

may cause a tree to take on the form of a bush or shrub.

a. Many tree species assume the form of a tall, pipe-like bole in moist, fertile soils

but become shrub-like on dry, windy sites. Variations in tree form also occur

when certain trees are overtopped by others in a forest stand.

4. A slivical factor related to form is a tree’s tolerance or its ability to withstand unfa-

vorable conditions.

a. Light is a major factor commonly associated with the tolerance of a tree, and tree

species are often grouped or classified based on their tolerance or intolerance to

shade.

5. Root growth is related to the inherited characteristics of a tree and root development

varies considerably from species to species. Root systems are adaptive and tend to

modify themselves to suit the environmental conditions in which they grow.

a. The presence of certain soil fungi is essential for the successful growth of many

tree species. Mycorrhizae are certain soil fungi that enable trees to more fully uti-

lize water, minerals, and nitrogen in the soil.
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6. The hardiness of a tree is its ability to resist heat, cold, droughts, insect infestations,

disease attacks, and other elements limiting survival and growth.

a. Hardiness differs between species and between individual trees within a species.

b. Hardiness is important when considering the planting of a species in an area

where it normally does not grow or where it is not native.

Use TM: B1–2C as material for lecture and discussion. An alternative approach is to transfer the infor-

mation from the transparency masters to a multimedia presentation. Use text material to strengthen stu-

dent understanding of concepts. Chapter 4 in Forests and Forestry and Chapter 9 in Natural Resources

and Environmental Technology are recommended. Use Environmental Science and Technology Activity

Manual, p. 13–16 as a lab activity.

Review/Summary. This lesson provides the basic information needed to start a unit on

natural resources. In order to review the objectives, have students take notes and review the

terms and anticipated questions provided.

Application. Refer to Forests and Forestry for an additional application of this lesson.

Evaluation. Use the following sample test to evaluate the students’ comprehension of the

material covered in this lesson.

Answers to Sample Test:

Part One: Matching

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

Part Two: Completion

1. hardiness

2. simple

3. moisture

4. sunlight

5. ecosystem

6. material

7. complex

Part Three: Short Answer

1. energy flow, decomposition, material cycling, competition, and succession

2. stratification, zonation, diversity and stability
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Sample Test Name_____________________________________

Test

Lesson B1–2: Understanding Forest Ecology

Part One: Matching

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

a. bole e. mycorrhizae h. stratification

b. ecology f. overstory i. succession

c. Forest ecology g. photoperiod j. understory

d. hardening-off

_______ 1. The study of the forest ecosystem.

_______ 2. Upper canopy trees.

_______ 3. Slow process where an individual tree dies and is replaced by other kinds of trees

that were not previously present in the forest, resulting in a change in the ecosys-

tem.

_______ 4. Trees growing beneath the canopies of the tallest trees

_______ 5. Day length.

_______ 6. The science that deals with the relation of plants and animals to their environment

and to the site factors that operate in controlling their distribution.

_______ 7. Change to tolerate environmental conditions.

_______ 8. One main stem.

_______ 9. Various layers that can be observed in the forest.

_______ 10. Soil fungi that enable trees to more fully utilize water, minerals, and nitrogen in the

soil.

Part Two: Completion

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

1. The _________________ of a tree is its ability to resist heat, cold, droughts, insect infesta-

tions, disease attacks, and other elements limiting survival and growth.

2. A __________________ ecosystem can be destroyed because it is susceptible to a single

damaging factor.
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3. Of the environmental factors that influence the growth of trees, ___________________ is

the most limiting element.

4. The most important factor in regulating the processes of growth, leaf fall, fruiting, flowering,

reproduction and dormancy is _____________________.

5. A _____________________ is the interacting of a biological community with its nonliving

environment.

6. The ___________________ cycle is a circular process where materials are used over and

over again.

7. The more _____________________ an ecosystem, the more resistant it is to either change

or damage by insects, diseases, ice storms, fire and other disasters.

Part Three: Short Answer

Instructions. Provide information to answer the following questions.

1. What are the process and relationships of natural ecosystems?

2. What are the characteristics and processes of the typical forest environment?
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TM: B1–2A

ECOSYSTEM DIVERSITY

� Hardwoods—Red Oak

� Softwoods—White Pine
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TM: B1–2B

TOTAL ENVIRONMENT
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by
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Annual
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M ature
Forest

Perennials

Shrubs

Young Trees

(Courtesy, Interstate Publishers, Inc.)



TM: B1–2C

ECOSYSTEMS
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CLIMATE
Temperature

Light
Air

Moisture

PYRIC
ACTIVITY
Lightning fires

Wild fires
Prescribed burning

BIOLOGICAL
FACTORS

Plants
Animals
Insects
Fungi

Microorganisms

SOIL
Texture, structure, and depth

Moisture-holding capacity and drainage
Chemical composition and nutrient content

Topographic position

Soil profile

(Courtesy, Interstate Publishers, Inc.)
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