Forestry

Exercise 1. Dendrology: What makes a tree….a tree?

Introduction

What do trees need to grow? They need sunlight, water, and minerals that are contained in ground water such as nitrogen, magnesium, calcium and potassium. These minerals are substances that we too need for normal growth and function. Different parts of the tree help in providing for its growth. Starting as a seed, a tree pushes its roots into the soil as an anchor. The roots also collect minerals and water from the soil. As the tree grows, it reaches its leaves to the sky to collect energy from the sun. In a process called photosynthesis (foto-sin-theh-sis), tree leaves use sunlight along with water and carbon dioxide to make the tree’s own food. The leaves release oxygen into the air in the process. (This is just the reverse of our exchange of gases. We breathe in oxygen and release carbon dioxide when we exhale.) The food is used to keep the growing tree healthy and strong. 

Trees have three main sections: the crown, the trunk, and the roots. Find the poster included in this box that shows these sections. Each is made up of smaller parts that all serve important functions.

Exercise 1a. Parts of a tree trunk  (K-5 Indicators 1.1-1.5, 1.7-1.9, 3.1-3.3)




In this activity you will learn the different parts of a tree trunk. 

-The bark protects the tree from harmful elements like fire, insects, disease, and lightning.

-The phloem (flow-um) forms the inner bark and contains tiny vessels that transport food from the leaves to other parts of the tree all the way to the roots.

-The cambium (cam-bee-um) layer is the new cell layer. These cells will divide and become in part the inner bark or phloem and they will also become the sapwood or xylem.

-The xylem (zy-lum) forms the sapwood and the heartwood. The sapwood contains tiny vessels that transport water from the roots all the way to the leaves. The heartwood is the xylem layer of dead cells that used to be sapwood. This layer is very strong and gives the tree its main support.

-The pith is found in the center of the trunk, inside the xylem. It stores sugars and also holds wastes. In older trees the pith is crushed by the xylem’s woody tissue, and wastes are simply deposited in the wood cells near the center of the trunk. 
·  Locate the “trunk puzzle” and place the pieces so that they fit together as shown in Fig. 1 below. 

· Locate all of the parts of the tree trunk shown in the cross section or ‘tree cookie’.

· Try to recall what job each part performs for the tree.

After you have learned the function of each part, test your memory. 

· Look through the “Missing Parts” questions and picture cards. 

· Find the picture card that answers the question about missing parts. Some picture cards may be used for more than one question. 

· Check your answers in the answer section under Exercise 1a.
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Fig. 1. Cross section of a tree trunk or half of a ‘tree cookie’ showing parts described on previous page.

 Foresters regularly need to measure the trees they manage so that they know how well they are growing, what they might need to grow at a faster rate, and which ones should be harvested (cut for use or to make more room for other trees). The measurements the forester makes include such things as trunk diameter, tree height, crown size, and general tree health as indicated, for instance by leaf color. 

Lets talk about trunk diameter, which is a measure of tree size. Since tree trunks are circular, one can determine a tree’s diameter by measuring the length of a line that passes from one side of the tree through the center of the tree to the other side. However, it would be both time-consuming and destructive to the tree to drill a hole through tits trunk to take this measurement. Instead the forester uses a relationship that is known for circles: the diameter of a circle is equal to its circumference  (distance around the outer edge) times a constant conversion factor  ('pie')The equation for this measure is simply written as:

D = C,

where D = diameter, = 3.14, and C = circumference 

 To find the diameter of a tree trunk, foresters use a special kind of measuring tape called a DBH tape, or Diameter at Breast Height tape. This tape is specially calibrated to measure the diameter of the tree trunk even though you take this measurement by placing the tape around the circumference of the tree trunk. Even if you don’t have a DBH tape you can still find the diameter using the simple mathematical equation above. 

· Find several trees in your schoolyard and use the cloth tape measure included in the box to obtain the circumference of each tree trunk. 

· Stretch the tape around the tree and read the number of inches where the two parts meet. This is the tree’s circumference. 

· Write this number down. 

· To find each tree’s trunk diameter use the equation presented above.

The unit of measurement is inches. While most scientists use the metric system (centimeters and meters), foresters use inches and feet (English units). Perhaps this is because they work so closely with the logging industry, which uses English units.

EXERCISE 1C:  LEAVES AND SEEDS
Links:

http://ecokids.ca/pub/eco_info/topics/forests/parts_of_a_tree.cfm
http://www.forestry.ky.gov/NR/rdonlyres/04752270-B0E6-4A2F-8142-76329A2FD5DB/0/parts_of_tree_factsheet.pdf
http://www.enchantedlearning.com/subjects/plants/label/labeltreesimple/
http://interactive.usask.ca/ski/forestry/tree/parts.html
http://sres-associated.anu.edu.au/mensuration/BrackandWood1998/DBHOB.HTM
http://www.chebucto.ns.ca/environment/FNSN/big_trees/tree_measure.html
Exercise 1b. Tree rings and tree cookies  (K-5 Indicators 1.1-1.5, 1.7-1.8, 8.6)

Introduction

Often you can tell a lot about a tree’s history by looking at a slice or cross section of its trunk. As the tree grows it lays down two tissue layers. The early wood forms during the wet spring season, which is when the tree grows most rapidly. In the drier period from summer to winter, the late wood forms. As a result, the colors and density of these two layers are different from each other. In the winter the tree stops growing and becomes dormant, or inactive. Because of this growing process every year, the wood of a tree develops what look like rings. Look at the picture of the tree cookie shown in Fig. 1 as an example. You can count the rings to see how old a tree is! The tree rings can also tell you a little about past weather patterns and disturbances like fire. 

Things to look for:

-A wide ring means that the tree grew a lot during a given season: fast growth 

-A narrow ring means that it not grow much: slow growth. 

-A curled/wavy ring means the tree was injured by something during that time period. Perhaps it was hit by a car or struck by lightening. 

-Holes in the tree cookie show that insects bored into the tree at some point. 

-Charcoal on the tree cookie is a sign that a fire burned through the area where it was growing. 

-Knots on the tree cookie indicate presence of branches.

Often, exciting things can be learned from tree rings. For example, in examining tree ring patterns in Virginia, scientists found that there was a severe drought from 1587 to 1589. This explained the mysterious disappearance of people from what has been called the ‘Lost Colony’. Scientists suggest that this severe drought caused the death of the people of this colony. The tree rings became a record of history! (David W. Stahle, Malcolm K. Cleveland, Dennis B. Blanton, Matthew D. Herrell, David S. Gay, 1998. The Lost Colony and Jamestown Droughts. Science 280, 564-567.) 

· Look at the wedges of the two tree cookies supplied for you. Tree A is a tulip poplar and Tree B is a hickory. Both trees fell in the winter of 2004. 

· Find the smooth sides of each cookie and count the rings to determine what ages the trees were when they fell. Use a paperclip to help you to keep your place as you count. Decide to count just the dark-colored rings or just the light-colored rings. Do not count the pith and do not count the bark as a separate year. 

· Answer the following questions.
1. What year did each tree start to grow?

2. Which tree was older? 

3. Which years did the trees grow the most? What do you think the environmental conditions were that year? 

4. When did the tree have slow growth? What could have happened that year to keep the trees from growing? 

5. Does either of the trees show wounds like holes or knots? What could cause these? 

6. What kind of growth did they have the year that you were born? 

7. What were the diameters of the trees the year that you were born? 

8. Think of an important year in your life and then match that year on the tree cookies to see what happened in the lives of each of the trees.

Links:

http://vathena.arc.nasa.gov/curric/land/global/treestel.html
http://www.pbs.org/wgbh/nova/vikings/treering.html
http://sonic.net/bristlecone/dendro.html

Exercise 1c. Leaves and Seeds (K-5 Indicators 1.1-1.5, 1.7-1.9, 3.1-3.3)
Introduction

Leaves.  Everyone knows that trees produce leaves. In this part of the world, leaves change colors and fall to the ground each fall. Leaves are important to tree survival and growth because they contain machines called chloroplasts (klor-oh-plasts) that make the food the tree needs to grow and reproduce. Water and nutrients move from the roots through the xylem to the leaves. The leaves additionally collect carbon dioxide from the air and capture energy from the sun. Through a process called photosynthesis (foto-sin-theh-sis), chloroplasts convert the light energy, water, and carbon dioxide into sugars that can be utilized by the tree. These sugars are transported from the leaves through the phloem to the other parts of the tree.

Seeds.  A tree’s seeds are important because they make new trees. The seed travels by water, wind, or in an animal’s fur or stomach to a new location and if the environment is ideal for its growth, a new tree will grow.

Both leaves and seeds have special designs and adaptations that help trees survive in the environment in which they live. For example, a tree species that typically lives in dry areas must have special structures that retain water for long periods of time. These trees typically have thick leaves that can hold water to permit photosynthesis to continue when little water is available in the environment. Its seeds may have also developed characteristics that allow them to be carried or dispersed by wind.  On the other hand, a tree species that commonly lives near water often develops seeds that can float and dispersal is by water.

· Examine the seven leaves provided for you in the “Leaves & Seeds” bag. 

· Study their shapes and forms and see if you can match each with the leaf pictures on the “Leaves and Seeds” photograph page of the answer booklet under Exercise 1c. 

· Once you have figured out the tree species of each leaf, try to find the seed or seed case that goes with each tree leaf in the “Leaves & Seeds” white bag. Look at the picture of the seed next to each leaf.  

· Since size is difficult to assess from the pictures, be sure to pay attention to the shape and texture of the seeds.

· Put the seeds back in the bag.

· Feel inside the bag of seeds and try to find a particular seed type by touch alone. Do this by finding those unique features you noted when examining it.

All of these specimens come from trees that are found in Tennessee. Perhaps you can find them in your own backyard or schoolyard.

Alternative exercise for early grades: An extra leaf of each tree species is provided for matching each leaf to the same type of leaf on the photograph page of the answer booklet under Exercise 1c.



Exercise 1d. Leaf Key   (6-8 Indicators 5.2; 9-12 Indicators Biology I 5.1, Biology II 6.3)
Introduction
People like to label and categorize things. This helps us to communicate with others. We do not need to describe the characteristics of something each time we mention it. Think how difficult it would be, for instance, if you could not use the name of a friend each time that person came up in conversation.  Thus we have given common names to the organisms we frequently encounter in our environment. Different regions have different common names for the same species of plant or animal. This too causes communication problems. Thus, scientists give every particular species a name that is the same no matter where it is found. We call this its scientific name. Each scientific name is made up of two parts: its genus designation (group of similar organisms to which it belongs) and its species designation (individuals that are capable of interbreeding with one another). For example, the four-legged mammal that commonly lives with humans and barks has a common English name of dog and a spanish name of pero. Its scientific name is Canis familiaris. Some other members of the genus Canis are wolves, foxes and coyotes. Although the different breeds of dogs may look very different, they are all capable of breeding with one another naturally. Thus they all belong to the same species Canis familiaris. Dogs typically do not breed with wolves, coyotes or foxes in nature.

If you were to encounter a particular plant or animal and did not know what its scientific name was, you could use what is called a dichotomous (die-kot-oh-muss) key to find that name. This key is a set of steps that gives you two choices. Each choice leads you to another set of two choices, which eventually leads you to the organism in question and its scientific name. 

Leaves

· Find the “Leaf Key” bag. 

· Pick out five leaves from the bag. 

· Use the dichotomous key and Fig. 2 on the following pages to find the scientific name of the tree from which each came. 

· When you have made your choices, check your answers by matching the letter on the leaf to the letters on the answer sheet in the answer booklet under Exercise 1d leaves

Seeds

· Now choose 5 of the seed types from the “Miscellaneous Seeds” bag.

· Develop your own dichotomous key, using the leaf key as a model and the names shown in Fig. 3  for each seed pictured.

Exchange your key with another student to see if he or she can key an item to the correct species using your design. Students using your key should consult the pictures in Fig. 3  to check the names they have reached.

· LEAF KEY

1a. Leaf is made of needles………………………………………………………Go to 2.

  b. Leaf is broad………………………………………………………………….Go to 5.

2a. Needles connect at a central point……………………………………….….Go to 3.

  b. Needles connect along the length of stem……………………………….…..Go to 4.

3a. 2 needles……………………………………………Virginia Pine (Pinus virginiana)
  b. 5 needles………………………………………………….White Pine (Pinus strobes)
4a. Scale-like or three-sided needles ……..Eastern Red Cedar (Juniperous virginiana) 

  b. Flat needles attached singly………………………...Hemlock (Tsuga Canadensis)
5a. Leaf is simple…………………………………………………………….……Go to 6.

  b. Leaf is compound…………………………………………………………...Go to 12.

6a. Leaf is lobed…………………………………………………………………..Go to 7.

  b. Leaf is not lobed………………………………………..…………………...Go to 10. 

7a. Leaf edge is smooth…………………………………………………………..Go to 8.

  b. Leaf edge is jagged or toothed……………….……………………………...Go to 9.

8a. Leaf has 4 lobes…………………………..…Tulip Poplar (Liriodendron tulipifera)
  b. Leaf has more than 4 lobes………………...…………….White oak (Quercus alba)
9a. Leaf had 5 distinct lobes………………..……Sweet gum (Liquidambar styraciflua)
  b. Leaf has 3-5 shallow lobes………………..………..Sugar Maple (Acer saccharum)

10a. Leaf is heart-shaped……………………….…………Redbud (Cercis Canadensis)
    b. Leaf is not heart-shaped…………………………………………………..Go to 11.

11a. Leaf edge is jagged or toothed ………….………Chestnut Oak (Quercus Montana)
    b. Leaf edge is smooth …………………….….…………….Dogwood (Cornus florida)

12a. Leaflets are from a central point…………….Buckeye (Aesculus hippocastanum)
    b. Leaflets not from a central point………………………………………….Go to 13.

13a. More than 7 leaflets…………………………..……Black Walnut (Juglans nigra)
    b. 7 or less leaflets…………………………………………Hickory (Carya tomentosa)
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Fig. 2. Characteristics of leaves
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Fig. 3. Miscellaneous Seeds
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