Course:
03.451

Forest Science I

Unit 3:
Dendrology
Lesson 1:
Tree Parts

GPS:
AG-FS-4-a
ACADEMIC STANDARDS……ELA9LSV1, ELA9LSV2, SSEMI2, SCSh2, SCSh9
Objectives: 

1.
Identify the major tree parts.

2.  Describe the structure of the major tree parts.

3.
Describe the functions of the major tree parts.

Teaching Time:
 2 Days – 55 minute periods
References:

Holland, I. I. & Rolfe, G.L.  Forests and Forestry.  Interstate Publishers, Inc.  Danville, IL. 

Irwin, Kris Science of Forestry Management  AAVIM, 220 Smithonia Road, Winterville, GA 30683

Symonds, W.D. The Tree Identification Book Quill 1350 Ave. of the Americas  New York, NY  10019
Georgia Ag Ed power point: Forestry_I_Unit_3 _Lesson_1_Tree_Parts.ppt

Materials and Equipment:

Overhead projector

Handout/Transparencies 
Increment Borer
Microscope

Slides

Teaching Procedure

Introduction and Mental Set

Have the students imagine what the Earth would be like without plants and trees.  Share with the students what it would be like to live on Earth without plants and trees.  Our source of oxygen is based upon having living plants and trees to produce the air we breathe.  

Discussion – Student notes can be found at the end of the unit.  The 
following are teacher note sheets.
1.
What is a tree?

A tree is a woody plant having one well-defined stem and a formed crown, usually 8 feet.  Shrubs are usually smaller than trees and have several stems growing from the base.
2.
What are the three main parts of a tree and what are their functions?  The three main parts of a tree are Crown, Trunk, and Roots.  Display and discuss handout/transparency I

A.
Crown – This is the “manufacturing plant” of the tree.  It is composed of leaves, branches, twigs and flowers.  The wood structure is similar to that of the trunk.  Conducting cells extend to the leaves from the smaller twigs.

1.  The leaf area of the tree, including the branches, supports the leaves and flowers. Size and shape are affected by environment and genetics.
(a)  Leaves
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(1)  Inside each leaf, millions of green chloroplasts are found. With the aid of sunlight (radiant energy), carbon dioxide from the air, and water from the soil, carbohydrates (starches and sugars) are produced. Oxygen is also produced as a by-product in this process called photosynthesis. The chemical formula for photosynthesis is 12H2O + 6CO2           C6H12O6 + 6O2 + 6H20.  
(2)   Leaves are the most important chemical factories in the world.  Their manufacturing process is called photosynthesis.

(3)  Much of the water brought to the crown is 
transpired as water vapor into the atmosphere.  
Most of this occurs though pores, stomata, on 
the underside of the leaves.  It is through the 
stomata that air passes in and out of the leaves.
Note:  Look at leaves under microscopes.
(b)  Branches

(1)  Anchorage for leaves and flowers

(2)  Conduction of fluids
(c)  Flowers

(1) The reproductive organs of the tree, site of 

reproduction, production of fruit and seed.  
B.
Trunk - The trunk of the tree serves to conduct nutrients and water from the roots to the manufacturing portion of the tree represented by the crown. The trunk also produces the bulk of the useful wood in a tree. A cross section of the tree trunk will show a series of rings called annual rings. Under normal conditions, one ring is produced each spring and summer each year and this is why counting either all the dark rings or all the light rings will give us the age of the tree.  Wood produced in the summer will be darker in color than wood produced in the spring.  

In larger, older trees, the center portion is darker colored and is known as heartwood. The cells have ceased to function; the wood is dead and now only serves to give strength to the tree. 

The lighter-colored wood next to the heartwood is the xylem or sapwood of the tree. This is a living portion of the tree and functions as the means whereby raw nutrients and water are carried from the roots to the crown. The sapwood or xylem also serves for storage of food synthesized in the leaves.

The layer of cells outside the sapwood and inside the bark is called the cambium layer. It is this layer of cells that are responsible for the growth of the tree and forms the annual rings. 

Immediately outward from the cambium are the living cells called the inner bark, or phloem. This living tissue serves to carry food made in the leaves down to the branches, trunk, and roots. This is protected by dead, non-functioning outer bark. Division of the cambium forms both the phloem and sapwood. 

The bark is developed from so-called phellogen, or cork cambium. It protects the trunk of the tree.  
C.
Roots – Extend deep into the ground and serve to anchor the tree against winds and other forces of nature.  Large roots branch into smaller roots, rootlets, which in many species have fine hair-like roots called root hairs.  These root hairs extract nutrients and water from the soil.  Pines do not have these and depend on mycorrhizae attached to the rootlets to take up nutrients and water.
Summary

Review the parts of a tree and their functions.



Demonstrate the use of an increment borer to determine the age of a 

tree.
Evaluation
Written test

Have students draw a cross section of a tree stem and leaf and label their parts.

Student Note Sheets
1. A tree is defined as a _____________ plant having _________ well-defined stem 
and a formed crown, usually attaining a height of at least ________ feet.

2. Shrubs and woody plants are usually ________ than trees and have several 
stems growing from the ________.
3. Trees have three main parts: _________, trunk, and _____________.
4.
The crown is composed of branches, ____________ and leaves; the wood structure is similar to that of the trunk. From the ______________ twigs, conduction cells extend to the leaves.
5.
The leaf area of the tree, including the ___________________, which support the leaves and _________________. Size and shape are affected by environment and genetics.
6. 
Inside each leaf, millions of green ____________ are found. With the aid of sunlight, _________  _____________ from the air, and water from the soil, carbohydrates are produced.   ______________ is also produced as a by-product in this process called ____________________.   The formula for photosynthesis is 12H20 + _____           C6H12O6 + ______ + _______   

7.
________ are the most important _________________ factories in the world.

9.
Their manufacturing process is called ____________________.
10. 
Much of the water brought to the crown is transpired as _______ vapor into the atmosphere.
11.
Evaporation occurs through pores or __________ on the underside of the leaves.

12.
Air is exchanged through the ___________.

13.
Branches serve as an anchor for __________ and _______________as well as   Conduction of ______________.
14.
Flowers serve as the site of _____________, production of fruit and seed.  They are the ___________ organs of the tree.
15.
The trunk of the tree serves to ____________ nutrients and water from the roots to the ____________________ portion of the tree represented by the _______________. 
16.
The trunk also produces the bulk of the useful wood in a tree. A cross ____________ of the tree trunk will show a series of rings. 
17.
Under normal conditions, one ring is produced ___________ year and this is why counting the rings will give us the _________ of the tree. Light colored rings were produced in the ___________ and dark colored rings were produced in the __________.  
18.
In larger, older trees the center portion is ______________ colored and is known as heartwood. The cells have ceased to function; the wood is __________ and now only serves to give ______________ to the tree. 
19.
The lighter-colored wood next to the heartwood is the xylem or _____________ of the tree. This is a living portion of the tree and functions as the means whereby raw nutrients and ____________ are carried from the roots to the crown. The sapwood or ____________ also serves for storage of food synthesized in the leaves. 
20. 
The layer of cells outside the sapwood and inside the bark is called the __________ layer. It is this layer of cells that are responsible for the growth of the tree and forms the annual ring.
21.
Immediately outward from the ___________ are the living cells called the inner bark, or phloem. This living ___________ serves to carry food made in the leaves down to the ____________, trunk, and roots. This is protected by dead, non-functioning outer bark. 

Division of the cambium forms both the __________ and sapwood. 
22.
The bark is developed from so-called _____________, or cork cambium. It protects the trunk of the tree.  

23.
Roots extend deep into the ground and serve to ___________ a tree against winds and other forces of nature.   _____________ roots branch into rootlets that have root ___________. 
24.
It is the root ___________ that ____________ the nutrients and water from the soil allowing for the tree growth. _________ trees lack root hairs and depend on ______________ attached to the rootlets to take up nutrients and water. 


Course: 03.451                          
Forestry Science I

Unit 3, Lesson 1


Revised May 2007
1

