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Course:
AG-NR-03.411

Natural Resources Management

Unit 3:
Ecosystems
Lesson 3:
Forest Ecosystems

Georgia Performance Standards:
AG-NR-3

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV3, SEV4,

SEV5, SSWG1
Objectives: 

1. 
Describe a forest ecosystem.

2. 
Locate forest ecosystems of the United States.

3.
Identify the abiotic factors that affect the biota of forest ecosystems.

4.
Explain how ecological succession occurs in forest ecosystems.

5.
Interpret the value of forest ecosystems for humans and the impact people have on them.

6.
Identify techniques used to manage forest ecosystems.

7.
Describe how the concepts of sustainability and multiple use can help maintain forest ecosystems.   


.



Teaching Time: 2 hours

Grades: 9-12

Essential Question: What are forest ecosystems?

Unit Understandings, Themes, and Concepts: Students will gain an understanding of the components and processes of forest ecosystems.
Primary Learning Goals: Students will be able to describe and locate forest ecosystems, as well as explaining the processes and relationships that take place within these ecosystems.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

The National Council for Agricultural Education.  Applied Environmental Science.  Alexandria, VA.  1996.

Materials and Equipment:

See reference materials.


Web Resources: 

Human Uses and Impacts in Forest Ecosystems
http://www.sf.adfg.state.ak.us/Static/statewide/aquatic_ed/awc%20activities/forests%20&%20wildlife/background%20information/forests%20v_human%20uses%20_impacts.pdf 

PowerPoints:
Georgia Performance Standards:

AG-NR-3. Students will identify basic components of ecosystems, describe the relationship of those components to one another, and identify effects of human activities on ecosystems. 
a. Define the elements and concepts of ecosystems. 

b. Describe how ecosystems are impacted by human activity. 

c. Describe and explain the elements and concepts of a forest ecosystem. 

d. Describe how the concepts of sustainability and multiple uses can help maintain Georgia’s forest ecosystems.

Academic Standards:

ELA9LSV1. The student participates in student-to-teacher, student-to-student, and group verbal interactions. 
ELA9LSV2. The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 
SCSh2. Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society.
SCSh9. Students will enhance reading in all curriculum areas.
SEV3. Students will describe stability and change in ecosystems. 
SEV4. Students will understand and describe availability, allocation and conservation of energy and other resources. 
SEV5. Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology on ecosystems. 
SSWG1. The student will explain the physical aspects of geography.
Teaching Procedure

Introduction and Mental Set

In front of the class, set a small potted tree, a beaker of water, a 
beaker of soil, an empty beaker, and an item to represent animals of


the forest.


• How are all these items related to the forest ecosystem we will be 
studying?


All are part of the forest ecosystem. The water, soil, and air (empty 
beaker) represent the physical (abiotic) environment. The tree and 
animals represent the community of living organisms (the biotic 
environment).


What kinds of forests do we have in the United States?


Possible student answers are wild/natural and managed woodlot, 
broadleaf and conifers, or private and public.


•
How do forests affect our lives?


Stabilize soil and reduce erosion, improve air quality (absorbing CO2 and 
trapping dust), provide habitat for wildlife, reduce the effect of wind 
erosion, provide recreation, and beautify urban areas.


•
What additional information do we need for our study of the 
forest ecosystem?
Discussion
1.
What is a forest ecosystem?

A forest ecosystem includes the biotic community (living organisms) 
and the abiotic (non-living) physical environment found in a forest. 
Forest ecosystems are distinguished from other ecosystems by 
having a 
canopy (upper layer of trees) that covers more than 10% of the 
ground. 
Approximately one third of the United States or 730 million acres is 
forest land.

Both the density of canopy (number per acre of large trees) and the 
diversity (the number of different tree species per acre) effect the 
number and kind of animal species.  Forests with dense canopies or 
having few tree species have fewer and less diversity of wildlife than 
forests with less dense canopies or greater diversity of tree species.


Forests are characterized by the dominant tree type.  Forest owners 
and managers distinguish between two forest types: (1) deciduous 
forests that drop their leaves in winter, have broadleaves and have 
relatively hard wood and (2) evergreen forests that have needlelike 
leaves year-round, are conifers, bear seeds in cone-like structures and 
have soft wood.  There are exceptions to these descriptions, but in 
general, forests are described using these paired terms:  deciduous or 
evergreen, broadleaf or conifer and hardwood or softwood.
2.
Where are the different forest ecosystems located in the United States?

A.
Have students research the different forest ecosystems in the U.S. and locate them on a map of U.S.
Major forest communities are usually described by the dominant tree associations.

Northern forests:
white-red-jack pine, spruce-fir, aspen-birch and      maple-beech-birch groups

Central forests: oak-hickory

Southern forests: oak-pine, loblolly-shortleaf pine, longleaf-slash pine

Bottomland forests: oak-gum-cypress

West coast forests: Douglas-fir, hemlock-sitka spruce, redwood 

Western interior forests: ponderosa pine, lodgepole pine, Douglas-fir, white pine, western larch, fir-spruce 
3.
What abiotic factors effect the biota of forest ecosystems?

A.
Transparency Master 1: Comparing Deciduous and Coniferous Forest Habitat 


Abiotic factors (precipitation, sunlight, temperature) determine the


location of forest ecosystems. Temperate forests grow where soils are


good and where annual precipitation is 30 - 90 inches (75-225 cm.)


These forests are adapted to a season of cold, but require warm humid


summers for new growth. The trees are mostly deciduous, loosing


their leaves in winter. Tree species have differing needs for light


which creates a layering effect that leads to a succession of species


over time.
The layers of the deciduous temperate forest create a


variety of habitats for an abundance of wildlife.

Coniferous forests are found on poorer soils, can stand extremes of


cold, heat, drought, and where precipitation averages 14 - 40 inches


(35-100 cm) annually. The tree species require more sunlight, and


have adapted rapid growth and reduction of lower limbs to better


utilize sunlight.
These forests contain fewer species and have fewer


plants in the lower layers providing less habitat for wildlife.
Wildlife


is usually less diverse and not as abundant as in deciduous forests.

4.
How does ecological succession occur in forest ecosystems?


Succession is the gradual replacement of one community of plants and


animals with another over time.
As the ecosystem matures, trees and


associated wildlife that are better competitors replace the early


colonizing species. Each stage in succession is called a sere leading to


the final climax stage, a relatively stable tree community determined


by the climatic conditions.

There are two types of succession, primary and secondary. Primary 
succession begins on bare ground such as created by glaciers, landslides, 
or volcanic eruptions, while secondary succession occurs when the 
vegetation has been removed, but soil is not disturbed.


Fire is the most dramatic example of how succession could be 
interrupted. Others interruptions of forest succession include: disease, 
flood, insect infestation, logging, farming, road building, and urban 
expansion

5.
What is the value of forest ecosystems to humans and what impact have people had on them?

A.
Challenge students to identify other products that originate from forest ecosystems.

B.
Transparency Master 2: Effects of Forests on Humans and the Environment

C.
Transparency Master 3: Human Impacts on Forest Ecosystems 

An obvious value of forests is timber - wood and wood products. Different species of trees yield a variety of products we use in everyday life. There are over 5000 commercial products that originate from wood harvested from forest ecosystems.

Examples include:

•
Pine - lumber, plywood, posts, railroad ties, paper products, and turpentine

•
Ash - baseball bats, hockey sticks, furniture, black cherry veneer, and lumber

•
Maple - flooring, bowling pins, musical instruments, and syrup

In addition, 1.6 million people are employed in forest related jobs, as foresters, biologists, millworkers, engineers, loggers, hydrologists, and educators because of the productive forest ecosystems found in the United States.

Forests are more than trees, they are part of the interconnected cycles of the biotic and abiotic elements of the ecosystem. In this role, forests benefit humans. They...

1.
Improve water quality by reducing soil erosion.

2.
improve air quality by absorbing CO2 and trapping dust.

3.
reduce the effect of wind on soil erosion.

4.
provide habitat for wildlife.

5.
provide recreational opportunities for humans.

6.
beautify urban areas.
Human impact on forest ecosystems is keenly felt when careless use of fire causes forest fires. Impacts are also felt when forests are clear cut for rangeland, crops, or urban development. When these forests are not replaced, soil can erode, air and water quality can be reduced, and wildlife habitat is lost. Today, in the eastern U.S., much of the forest is in small tracts in private ownership. In western forests, where large stands of mature trees dominate, there is concern that removal will disrupt ecosystems endangering wildlife including rare and endangered species. Where these trees are on public lands, the conflict between needed resources and needing to protect ecosystems is most visible.
Human impact on forest ecosystems has had favorable results, as well. Though there is less acreage in forest land today than when the U.S. was settled, the forests of today are more productive due to improvements in management and in the breeding of tree varieties that grow faster and are more resistant to disease. Reforestation efforts, both urban and rural, have restored lost forest land.

It is important to protect our forest resources. Once removed, replenishing takes time, and rebuilding the forest soil takes even longer.

6.
What techniques are used to manage forest ecosystems?

Approximately one third of the United States (731 million acres) is forest land. Of that, 483 million acres is available to grow commercial timber. Ownership of the land is most influential in determining how a forest ecosystem is managed. In the United States, the ownership of forests is roughly:


(1)
45% public (Federal, state, and local government),


(2)
10% industry, and


(3)
45 % non-industrial (private).

The public forests are more concentrated in the western half of the United States and are managed by the National Forest Service in the Department of Agriculture; the National Park Service, the Bureau of Land Management, and the Fish and Wildlife Service, all in the Department of Interior. The private forests are mostly concentrated in the eastern half of the United States in small lots owned by private individuals.
Forestry is the general term that refers to the principles and practices utilized in the management, use, and enjoyment of forests. It includes a wide range of activities including: (1) managing timber, (2) managing watersheds, and (3) marketing timber. The overall objective of forestry is to manage the forest ecosystems as a renewable resource.
Silviculture is a branch of forestry that is concerned with the art and science of creating the forest that meets the goals of the landowner. Depending upon the landowners goals, forests are commonly managed using either even-aged or uneven-aged management.
Even-aged management develops a forest of trees of roughly the same age. This method is used mostly with a growth then harvest cycle. Examples of even-aged management include:


(1)
CIearcutting - removes all marketable trees larger than one 

inch.


(2)
Shelterwood cutting - removes 40 - 60% of the trees.


(3)
Seed tree - removes most of the trees except for a few, 


well-spaced seed trees.

Uneven-aged management develops a forest with three or more age classes of trees. This method provides a continuous growth and harvest cycle. Examples of uneven-aged management include:


(1)
Group selection - removes small groups of trees in less than 

a two acre area.


(2)
Individual selection - removes selected trees throughout 


the forest.

These management techniques are used to create commercial timber stands, as well as to manage for other uses such as wildlife habitat and human recreation. Other management concerns include controlling for insects and diseases, breeding new varieties of trees, and controlling forest fires.

7.
How are the concepts of sustainability and multiple use helpful in maintaining forest ecosystems?
A.
Have students locate examples of forestry issues in newspapers and periodicals.

B.
Transparency Master 4: Forest Ecosystem Management Issues
Forestry in the past was primarily concerned with what was being taken from the land and with improving the product. Today forestry managers are having to be more concerned for what is left on the land. This includes developing sustainable timber stands that provide watershed protection, habitat for wildlife, and recreation for humans.


A sample of the issues facing those who manage forest ecosystems


include:
• The loss of timberlands due to the depletion of forests (forest


cut and not replaced).
• The future of forests in private ownership.
More than half of


the forests in the United States are privately owned and 
some of the management techniques of these private 
owners have come into question. Forestry agents from the 
USDA are available to help landowners learn about 
government programs that provide information and financial 
incentives for managing their forest lands.

• Reduction in timber lands has increased the interest in the


issues related to marketability of timber on public lands,


especially in western states. Some of timber stands at issue 
are classified as native timber stands in public ownership.


Questions regarding whether these should be sold and at 
what cost to ecosystem balance are being debated.
Sustainability is human activity that provides present needs without degrading the earth's carrying capacity for future generations.
The creation of sustainable forest ecosystems requires: (1) balancing the present needs with those of the future, (2) defining what is to be sustained, and (3) knowing the scale of human impact on forest ecosystems.

Multiple use refers to the simultaneous or alternative use of land for many purposes.
The 1960 Forest Service Multiple Use Act required that National Forests be managed for the multiple uses of outdoor recreation, range, timber, watershed, wildlife and fish purposes.

Multiple use management works when the intended uses don't conflict. However, when resources are limited and the demand for those resources are great, conflicts over management arise.

Responsible forest management will require understanding both

scientific and social factors affecting forest use.
It also requires that the general public become educated to understand the long rangeeffects of the management decisions that are being made today.
TM-1
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TM-2

Effects of Forests

on Humans and the Environment

· Improve water quality by reducing 
soil erosion

· Improve air quality by absorbing 
CO2

· Reduce the effect of wind on soil

 erosion

· Provide habitat for wildlife

· Provide recreational opportunities for 
humans
· Beautify urban areas

· Provide valuable products (wood,

paper, etc.)
TM-3
Human Impacts on

Forest Ecosystems

Detrimental Impacts
· Forest fires

· Removal of forests for pasture,

crops, or urban. development

· Overharvesting of timber without

replanting

Positive Impacts
· Reforestation

· Increased productivity (due to better

management & development of trees)
TM-4

Forest Ecosystem Management Issues
~ Loss of timberlands

· due to depletion

(forests cut and not replaced)

· poor management

· demands for other uses

(environmental quality, habitat

preservation, etc.)

~ Future of forests in private ownership

~ Management of public forests

Summary
Forest ecosystems are important for more than the products they provide for human use.  Forests are also important for holding soil and preventing soils from being eroded into our waterways, and for improving our water and air quality.  Today, forestry managers are concerned with what is left on the land.  This new approach has to deal with the complexities of differences in values and who actually owns the forest.  Sustainability and multiple use offer important strategies for maintaining forest ecosystems.

Evaluation
Written test and lab activities as per the reference book.
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