EQUIPMENT DISPLAY LESSON

Objective — To demonstrate, using visual displays, dialogue and role playing, that the
practice of forest management, including the planting and harvesting of trees, is done in
an environmentally friendly manner.

MAJOR POINT: Growing and using trees for every day products is environmentally
friendly.

Time: 10 to 15 minutes

Station Supplies/ Major equipment:

Seedlings and packet of seeds

Dibbles

Tree planting machinery

Hydro-ax, processor, or feller-buncher

Skidder

Load of logs on transport with truck

Signs and mounting poles for Tree Planting, Hydro-ax, Skidder, Log Truck, Trees Are
the Answer

NOTE: SEE OUTLINE AND ALTERNATE LESSON AT THE END OF THIS.

BACKGROUND INFORMATION - SUGGESTED GUIDE

Part1- INTRODUCTION:

Ask the students “Are there more forests in South Carolina today than there was
around 100 years ago?” Give the students time to think and answer your question by
raising their hands.

Begin by asking the students “Have you ever noticed how much forests we have here in
South Carolina?” Remind the students that as they traveled to the Wood Magic Forest
Fair most of the time they were surrounded by forests.

But it wasn’t always like that. A little over 100 years ago most of our state was farmland
and only about 25% of our state was forested. Why? Farmers cleared the land for food,
cattle, and horses. They heated with wood and built their homes, barns, and fences with
wood.

Today:

e 64% of our state is forested

e South Carolina has 12.4 million acres of forestlands

e Just in the last 50 years the number of trees and their sizes have more than doubled in
our state



Ask the students “So, how did those trees and forest get there?”” Allow the students’
time to think and give their answers by raising their hands and being called on.

Ask the students “Does anyone know what we call the process of growing new trees?”

Answer:
The process of growing new trees is called REGENERATION. There are two types of
regeneration:

e Natural regeneration occurs when trees grow from seeds left in the ground or are
deposited by surrounding trees, or they may come back from stumps such as in the
hardwoods. Often these trees are to close to each other or the opposite, when there is
very few trees on an acre of land.

e Artificial regeneration occurs when trees are planted by man. By plant trees in a
predictable way man has learned to maximize the number of trees that can be grown
in a healthy manner on an acre of land.

FUN FACT - Every year there are over 1.5 billion trees planted in the U.S.. (this does
not include the billions of other trees that occur during natural regeneration).

Ask the students “Does anyone know what we call the process of growing new
FOREST?”

Answer: Actually, it depends on if there was a forest there in the first place.

e Reforestation takes place when a final harvest is conducted in a mature forest. The
site is then prepared for planting and the seedlings are planted by hand or by tree
planting machines such as this one in front of you. This usually happens within 2
years of the harvest.

e Aforestation occurs when new seedlings are planted where there was no forest
previously or where the land has not been a forest for a long time. An example of this
would be land that has been farmland, but is now planted in trees.

Ask the students “Can anyone tell me what deforestation is?” Allow the students time
to think about it and call on several students that have raised their hands to give their
opinions.

Deforestation occurs when forests are cut down to build new homes, shopping centers,
and roads. As our population increases it’s important that we grow more forests to take
care of our needs and that we find ways to not deforest the lands we already have.

Tell the students “Now let’s look at how forests are regenerated.” Move class to tree
planting area.



Part 2 - TREE PLANTING

Pick up a seedling and ask the students “How many of you have ever seen a baby tree?”
Then ask “What’s a baby tree called?”” Hopefully, they will remember from the magic
trick during the introduction that it is called a SEEDLING.

Ask the students “Who can tell me how many of these seedlings are planted for every
tree that is harvested?”

Now pick up a dibble and introduce it to the students. You may want to select one
student in the group to try to get them to make a hole in the ground using the dibble.
Point out that dibbles are one of the instruments used to plant trees by hand, and that this
is a very labor intense activity. The tree planters would line up evenly spaced apart and
move across the landscape planting the trees and packing them in as they go.

Now move to the tree planting machine and describe how it works. Point out that
machines generally make our work easier and faster. Also point out that the land would
have to be prepared before the tree planter could be used. This may mean removing
stumps, limbs or debris and often means making rows like a farmer’s crop.

Point out that 2 people can now do the job that it would take many people to do much
quicker with the machine. Ask the students “Can you think of a time that you would use
a group of tree planters rather than use this machine?” Hopefully, the students may
recognize that in hilly or steep land you could not use the tractor and tree planting
machine, but people could plant the trees better.

Part 3—- THE GROWING FOREST

From the tiny seedling the tree will begin to grow up into a SAPLING. (this would be
about a 4™ grade tree). If the tree was growing in a stand of naturally regenerated trees
then they may be too close to each other and unhealthy due to overcrowding. If this new
forest was being managed you would need to do a PRE - COMMERCIAL THINNING
in about 8 to 10 years to take out the unhealthy trees, the trees growing too close to each
other, and to properly space out the desirable trees. This is very labor intense and costly.

After they tree grows from 10 to 15 years and the diameter of the tree is about 8 inches,
they will begin to be tall enough to shade each other, their crowns are growing together,
and their roots now competing for water and nutrients. It is now time to do the first
commercial thinning.

Ask the students if anyone can guess why they call it a “COMMERICAL
THINNING?”



Answer: Because now the trees are old enough for the landowner to sell them and get
some of the money back that he’s invested in planting their forest.

Point out that trees this size are too small to be made into lumber, but are used to make
paper or OSB.

Ask the students “Which trees should | harvest out of the forest this first time?” After
getting the students response point out that the manner in which you harvest the trees
may dictate which trees you may thin out. You certainly want to take out any diseased
trees, crooked or damaged trees, trees that are too close to each other and other factors.

Now tell the students that we are going to look at how we can harvest these trees without
damaging the trees and forest that is left?

Part 4 - HARVESTING THE TREES

Ask the students “If you had to cut down a tree in your yard or neighborhood, what
would you use?” Students will probably answer axe, saw, or chainsaw. If you have
these available show them and point out to the students that these work fine on one tree
but would be very hard to use if you were harvesting down hundreds of trees. To harvest
in the forest you need specialized equipment that gets the job done quickly, efficiently,
and doesn’t harm the environment.

The hydro-axe (feller-buncher or processor):

Ask the students “What do you think this machine does?”

Point out that this machine is designed to maximize the number of trees that can be
harvested efficiently and minimize any damage to the environment.

= Looking at the front head,

e The claw-looking parts (grapples) just over your head are designed to hold a
tree while it is being cut and keep the tree upright. The head can hold several
trees in this position.

e the saw blade is designed to quickly cut the tree off at the ground level,
reducing waste and making a safer forest floor for people and machines to

move through.

e The entire head can swivel 90 degrees, making it unnecessary for the rest of
the machine to enter into the rows of trees it is harvesting.



= Holding several trees upright, the operator can carefully lay the trees down between
other trees so that the skidder can drag them to the log deck.
Ask the students “Can you think of why this type of directional felling might be

important?” Answer — this reduces any damage to the surrounding trees.



e The large wheels on the machine are designed to minimize the impact on the
soil. They do this by allowing the machines weight to be distributed over a
large surface area. By doing this, the impact on the soil is almost that of a
human’s footprint.

e In wet areas and additional set of tires can also be placed on the equipment,
distributing the weight even further. (8 tires)

The Skidder — removing the trees from the forest

This 4-wheel drive tractor is used mainly to drag or “skid” logs from where they are cut
and stacked in the woods to the log deck. At the log deck they are loaded onto a trailer
for carrying to a sawmill or paper mill.

o The grapple on the back acts like a huge pair of fingers and allows the operator to
pick up the end of 3 or more logs (depending on their size).

e  The decking blade on the front can be used to push logs into a pile at the log deck
so they can be picked up by a knuckle boom loader (see picture on poster) and
placed on a trailer. It is also useful for smoothing out logging roads and helps
protect the front of the tractor from limbs and debris.

e  Again, notice the large tires on the skidder. Like the other equipment, these

minimize the impact on the soil.

Guidelines for growing and harvesting trees are called BMP’s (Best Management
Practices) and are designed to insure that forestry is practiced in an environmentally

friendly way.

Part5-THE LOG TRUCK

Once the kuckle boom loader loads the logs onto the transport of the log truck, the load is

secured with straps and then it’s off to the mill.

e Small logs from first thinnings may go to a paper mill to be made into paper products
or to a chip mill to be chipped up into small pieces and then transported by truck or
rail road to a paper mill.

e Larger logs may go to a sawmill or other manufacturing facility.



What could you make from this load of logs? There is enough wood on this trailer to

build:

e about 43 dining room tables;

e 3,378 one-pound boxes;

e over 80 million toothpicks.

e Five truckloads of this size would supply enough wood to build an average-size
house.

e The value of the logs on this truck is about $1,000. Once they are made into products
they will be worth $15,000 or more and create many jobs in South Carolina.

In America, we use as much wood as building materials as all the other building materials
put together such as steel, aluminum, and concrete. Yet we still have more forests today
than we had 100 years ago.

Part 6 - SUMMARY

Growing and harvesting trees for the products we use every day is an environmentally

friendly.

Why?

e Treesare RENEWABLE. If we manage our forests well we will never run out of
trees.

e Trees provide wildlife habitat and create diversity in our animals and plants.

e Forests clean the air we breathe and the water we drink.

e Treesare RECYCLABLE. Why use a resource once and throw it away when we
can use it over and over again.

e Trees are BIODEGRADABLE. The leaves, limbs, and other parts of the tree left in
the forest decompose and enrich the soil.

e Treesare ENERGY EFFICIENT. It takes much less non-renewable energy to
process trees than any other building product such as steel, concrete, or aluminum.

e Trees are NON-TOXIC and do not harm the environment. In fact, trees store carbon
as they grow, thus helping to reduce the effects of global climate change.

e Forests are grown and harvested in an environmentally friendly way, reducing the
impact on the environment and following strict environmental rules.



EQUIPMENT LESSON - OUTLINE

Objective — To demonstrate, using visual displays and dialogue, that the practice of
forest management, including the planting and harvesting of trees, is done in an
environmentally friendly manner.

Part 1 — Introduction

e Ask the students “Are there more forests in South Carolina today than there was
around 100 years ago?”’

e Go over the history and facts about SC forestlands
e Ask the students “So, how did those trees and forest get there?”

Describe the types of REGENERATION.
o Natural regeneration
o Artificial regeneration

e Ask the students “Does anyone know what we call the process of growing new
FOREST?”
Discuss:
o0 Reforestation takes place when a final harvest is conducted in a mature
forest.
0 Aforestation occurs when new seedlings are planted where there was no
forest previously or where the land has not been a forest for a long time.
An example of this would be land that has been farmland, but is now
planted in trees.

e Ask the students “Can anyone tell me what deforestation is?”
Deforestation occurs when forests are cut down to build new homes, shopping centers,
and roads.

Tell the students “Now let’s look at how forests are regenerated.” Take students over
to Tree Planting sign.

Part 2 - TREE PLANTING

e ask the students “How many of you have ever seen a baby tree?” Then ask “What’s
a baby tree called?” Answer = SEEDLING.

e Ask the students “Who can tell me how many of these seedlings are planted for
every tree that is harvested?”” Answer =5



Now pick up a dibble and introduce it to the students. You may want to select one
student in the group to try to get them to make a hole in the ground using the dibble.

Now move to the tree planting machine and describe how it works.

e Ask the students “Can you think of a time that you would use a group of tree
planters rather than use this machine?”” Hopefully, the students may recognize that
in hilly or steep land you could not use the tractor and tree planting machine, but
people could plant the trees better.

Part 3- THE GROWING FOREST

From the tiny seedling the tree will begin to grow up into a SAPLING. (this would be
about a 4" grade tree).

e Discuss PRE - COMMERCIAL THINNING in naturally regenerated forest. (8 to 10
years)

e Discuss first commercial thinning (10 to 15 years)

e Ask the students if anyone can guess why they call it a “COMMERICAL
THINNING?” Answer: Because now the trees are old enough for the landowner to
sell them and get some of the money back that he’s invested in planting their forest.

e Ask the students “Which trees should 1 harvest out of the forest this first time?”

Now tell the students that we are going to look at how we can harvest these trees without
damaging the trees and forest that is left?

Part 4 - HARVESTING THE TREES
Go to the hydro-axe (feller-buncher or processor):

Ask the students “What do you think this machine does?”

Point out that this machine is designed to maximize the number of trees that can be

harvested efficiently and minimize any damage to the environment.

= Point out and describe the head with its grapples, saw blade, how it swiveles, and
the fact that it can pick up several trees at a time and lay them down without
damaging surrounding trees. (DIRECTIONAL FELLING)

= Point out the large TIRES make very little impact on the soil.



The Skidder — This 4-wheel drive tractor is used mainly to drag or “skid” logs from
where they are cut and stacked in the woods to the log deck.
= Point out -The grapple , The decking blade on the front and the large tires.

= Guidelines for growing and harvesting trees are called BMP’s (Best Management
Practices) and are designed to insure that forestry is practiced in an

environmentally friendly way.

Part5-THE LOG TRUCK

Once the kuckle boom loader loads the logs onto the transport of the log truck, the load is

secured with straps and then it’s off to the mill.

e Small logs from first thinnings may go to a paper mill to be made into paper products
or to a chip mill to be chipped up into small pieces and then transported by truck or
rail road to a paper mill.

e Larger logs may go to a sawmill or other manufacturing facility.

Ask the students “What could you make from this load of logs?

= about 43 dining room tables;

e 3,378 one-pound boxes;

e over 80 million toothpicks.

e Five truckloads of this size would supply enough wood to build an average-size
house.

e The value of the logs on this truck is about $1,000. Once they are made into products
they will be worth $15,000 or more and create many jobs in South Carolina.

In America, we use as much wood as building materials as all the other building materials
put together such as steel, aluminum, and concrete. Yet we still have more forests today
than we had 100 years ago.



Part 6 - SUMMARY

Be sure to point out that growing forest and harvesting trees is a cycle that takes many,
many years. In all that time the forest is providing a lot of benefits, such as:

Trees are RENEWABLE. If we manage our forests well we will never run out of
trees.

Trees provide wildlife habitat and create diversity in our animals and plants.

Forests clean the air we breathe and the water we drink.

Trees are RECYCLABLE. Why use a resource once and throw it away when we
can use it over and over again.

Trees are BIODEGRADABLE. The leaves, limbs, and other parts of the tree left in
the forest decompose and enrich the soil.

Trees are ENERGY EFFICIENT. It takes much less non-renewable energy to
process trees than any other building product such as steel, concrete, or aluminum.
Trees are NON-TOXIC and do not harm the environment. In fact, trees store carbon
as they grow, thus helping to reduce the effects of global climate change.

Forests are grown and harvested in an environmentally friendly way,
reducing the impact on the environment and following strict
environmental rules. During their growth they provide many benefits
to the environment and to humans.



ALTERNATE INTERACTIVE LESSON

In this version of the lesson you become more interactive with the students and use them
to pretend they are a forest and are being harvested. (You may want to review the Project
Learning Tree activity #27 Every Tree For Itself ). You may want to volunteer the
teachers to be the log truck

1. Introduce the lesson as usual, but after or during your discussion of planting trees,
let the students be the trees.
a. Have the students all bunch closely together to show natural regeneration,
then move among the students “cutting” them out to show a
precommercial thinning cut occurring.
b. Next, line the students up in 4 or 5 rows to represent tree planting.

2. Harvesting - with the students lined up, describe the hydro-axe and skidder works.
You may want to use a hand full of pencils to illustrate how the grapples and head
can harvest several trees at a time then lay them down where they want them
without damaging the other trees.

a. Now you be the hydro-axe and skidder. Take out the middle row of
students (or the second, third, or fourth row depending on how the
students are lined up) and stack them together in the harvested row.

b. Now move the students together as if you are the skidder and put them in a
place outside rows (log deck). (You may want to solicit a teacher to be
your skidder)

I. Make sure you explain to the students that these will be shipped on
the truck to the paper mill. They are not big enough yet to be made
into lumber. (Maybe have them line up next to the log truck)

c. Now as the hydro-axe, move in the row and selectively thin other trees
that are left on each side of the harvested row, showing that you don’t
have to actually move through the forest impacting the soil.

3. You can repeat this cycle again but send these trees to the lumber mill. This
shows that a forest may be thinned many times before the final harvest.

4. You can also do a final harvest, (or seed tree or shelter wood, etc.) but make sure the
students know that the final results will be the ability to grow a new forest.
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