LESSON IV


TREES & TREE IDENTIFICATION 
UNIT 


Students should be able to identify the trees in their area, explain their 
OBJECTIVE:
their area, explain their economic importance as a source of wood and the affect they have on environmental conditions such as soil, weather and climate. 

SPECIFIC 

1. Have a working knowledge of the various parts of a tree and their 
OBJECTIVES: 
function.

2. Explain how trees grow and how they reproduce.

3. Be able to identify the major tree species in Georgia and their specific locality.

OBJECTIVE I.
A tree is defined as a woody plant having one well-defined stem and a formed crown, usually attaining a height of at least 8 feet. It's three main parts are: roots, trunk and crown.

a. Roots -- extend deep into the ground and serve to anchor a tree against winds and other forces of nature. Large roots branch into rootlets that have root hairs. It is the root hairs that extract the nutrients and water from the soil allowing for the tree growth. Pines lack root hairs and depend on mycorrhiza attached to the rootlets to take up nutrients and water. 

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. Under normal conditions, one ring is produced each year and this is why counting the rings will give us the age of the tree. 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 ring. 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. Both the phloem and sapwood are formed by division of the cambium. The bark is developed from so called phellogen, or cork cambium. It protects the trunk of the tree.

c. Crown -- This is the manufacturing plant of the tree. It is composed of branches, twigs and leaves, the wood structure is similar to that of the trunk. From the smaller twigs, conduction cells extend to the leaves.

d. Leaves -- Inside each leaf, millions of green chloroplast are found. With the aid of sunlight, carbon dioxide from the air, and water from the soil, carbohydrates are produced. Oxygen is also produced as a by-product in this process called photosynthesis. Much of the water brought to the crown is transpired as water vapor into the atmosphere.

OBJECTIVE II.
Students should be able to explain how the tree grows. This should cover diameter growth as well as height growth. The ways trees reproduce will be touched on lightly in this objective. 
a. Trees increase in diameter as a ring of many cells of xylem is laid down by division of the cambium layer. The rate of growth depends on many factors such as: species, spacing, overabundant rainfall or drought years and site quality. Wood formed in the spring consists of light-colored, thin-walled cells; later in the season, the cells formed are smaller, darker, and have heavier walls (summer wood). The alternate layers of spring and summer wood causes the annual ring.

b. Height growth -- Occurs by elongation from the terminal bud. Twigs and branches go through the same process. General height growth is completed quite early in the year by the end of June. In many trees, all cell division for next year's growth is completed in the bud by this time. The next season's growth takes place mostly by elongation of bud cells formed in the previous year. Lateral buds-twigs and branches are formed from the lateral buds.

c. There are three methods by which trees reproduce: by seed, by sprouts, and by suckers. Most trees reproduce themselves by seed. Broad-leaved trees sprout profusely, while needle-leaved trees usually do not. Suckering is the sending up shoots from underground roots.

OBJECTIVE III.
Tree identification is important to everyone that owns land or works in jobs that relate to trees. Trees are members of the plant kingdom and are divided into classes, orders, families, genera and species. There are two classes, one made up of coniferous species, is called gymnospermae. The other, the hardwood species, is called Angiospermae.

The most important characteristics to identify a tree are its leaves, fruit, twigs and bark.

(1) Leaves -- Generally most trees can be identified by type, size, shape, color, texture, and arrangement of the leaves.

(2) Twigs -- The major characteristics of twigs used in identification are buds, leaf scars, lenticels and bark. Some twigs have a distinctive color, smell or taste. Some have pith. 

(3) Bark -- On large trees, the bark is the most important identification feature in the dormant winter period. Bark varies in thickness, roughness, type of fissure, and color. Since the outer bark cannot stretch, its fissures or cracks into plates, ridges, and scales, forming the bark characteristics of each species. Some barks have distinguishable colors or odors.  

(4) Fruit -- Two common types of fruit may be found on hardwood trees. Simple Fruit consist of a single enlarged ovary with which some other flower parts may be incorporated. They may be divided into two major groups: fleshy fruits and dry fruits. Compound Fruit may be divided into two major groups: aggregate fruit and multiple fruit.

(a) Aggregate Fruit -- Such fruit is a cluster of ripened fruits produced from a single flower containing numerous pistils inserted on a common receptacle. Examples are Magnolia and Yellow Poplar.

(b) Multiple Fruit -- A cluster of fruit of separate flowers crowded together and forming what appears to be a single fruit. Examples are Sycamore balls, mulberries, osage orange, and the prickly ball of sweetgums.

ACTIVITIES
1. Use an increment borer to determine the age and growth of a tree.

2. Take a field trip to look at various species of trees and the sites they are found on.

3. Take a field trip to collect leaf specimens for students'. leaf collection notebooks.

4. Use transparencies in the classroom on: 

 (a) Main parts of a tree

 (b) The trunk

 (c) Photosynthesis

 (d) Twig features

 (e) Leaf parts

 (f) Common leaf shapes

 (g) Common fruit

5. Teach students how to use a key to identify tree species.

6. Have each student collect a minimum of 25 different leaf samples from local tree species. Mount leaves for notebook and give the name of the trees and important features that help identify the tree.

7. Have students physically identify common tree species of their home county.

8. View video tapes "Georgia Pines and Hardwoods"

REFERENCES:
1. "Native Trees of Georgia" -- Georgia Forestry Commission

2. "Keys To Common Trees of the Southeast" Cooperative Extension Service

3. "Forests and Forestry" -- Textbook

4. Charts in lesson plan that can be made into transparencies for use in class.

5. Georgia Tree ID Videos

Supplement -- Identifying Trees
The list of 62 trees in the Dendrology Event of the FFA Forestry Field Day Contest are divided into the two major classes and then the Hardwoods are subdivided into smaller groups based on leaf margin, arrangement, or types of trees.

A. Softwoods 

1. Longleaf Pine -- 3 needles per bundle(cluster), 10 to18 inches long, large whitish bud, large cone 6 to 10 inches when mature. 

2. Loblolly Pine -- 3 needles per bundle, 6 to 9 inches long, blue-green in color, bark is dark and deeply furrowed in trunk. Cones are flat on twigs and often curved. Lots of limbs on tree as they are shade tolerant. 

3. Pond Pine -- 3 needles per bundle, 6 to 8 inches long, dark yellow green in color, needles often grow in mats along tree trunk and limbs. Cones are egg-shaped when closed. 

4. Pitch Pine -- 3 needles per bundle, 3 to 5 inches long at right angles to limb, needles often twisted and can be yellow-green in color. Cone is almost egg-shaped like Pond Pine but is armed with small rigid prickles. 

5. Slash Pine -- 2 and/or 3 needles per bundle, 8 to 12 inches long. 

6. Shortleaf Pine -- 2 and/or 3 needles per bundle, 3 to 5 inches long, dark in color, small cones 1-1/2 to 2-1/2 inches in size. 

7. Spruce Pine -- Mainly 2 needles per bundle, 1-1/2 to 3 inches long, soft, slender and dark green, cones are small, bark on twigs is smooth while bark on tree resembles hardwoods. 

8. Table Mountain -- 2 (rarely 3) needles per bundle, Pine 1-1/2 to 3 inches long, usually stout and twisted cones lopsided at base, armed with stout, curved, spines limited to North Georgia on ridges and slopes. 

9. Virginia Pine -- 2 short twisted needles per bundle, 1-1/2 to 3 inches, cones are small and remain on trees with dead limbs for years. 

10. Eastern White -- 5 needles per bundle (can vary 4-6) Pine 3 to 5 inches in length, whitish below and bluish green on top, bark is smooth and whitish in color, cones are 4 to 8 inches long, branches occur in regular whorls around the tree trunk. 

11. Baldcypress -- Flat, fan shaped needles 1/2 to 3/4 inches long, cones are small and round, bark is fibrous and reddish in color, often found in running water but is used in landscaping. 

12. Pondcypress -- Scale like needles that do not open like Bald cypress. Often found in ponds and along creeks and streams. 

13. Leyland Cypress-- Leaves closely pressed to stem, spreading into vigorous shoots, pointed at the tip, but not prickly, needles scale like, rich green color, Aromatic when crushed, branches red-brown in color with young shoots being green. 

14. Eastern -- Needles 1/3 to 2/3 inches long, dark Hemlock green and shiny above, white streaks below, small cones 1/2 inch to 3/4 inch long, pyramidal crown with drooping branches, needles are 2-ranked on each side of twig (not flat like Baldcypress). 

15. Eastern -- Scale like needles short, bluish Redcedar green in color, fruit 1/4 to 1/3 or Red Cedarinch diameter, dark blue at maturity, crown is compact and pyramidal.

B. Hardwoods that have simple leaves 

To help the student learn, the hardwood trees are divided into simple leaves, compound leaves and oaks. The simple leaves are divided into three groups-based on the margins Entire (Smooth), Serrated and Lobed. 

B1. Simple leaves that have Entire (Smooth) margins 
16. Persimmon -- Leaves 2 to 6 inches long, 1 to 3 inches wide, pointed tip and rounded base, leaves in open turn reddish purple in summer and fall, dead buds remain on limbs for years. Fruit is edible when ripe, 3/4 to 1-1/2 inches in size and pulpy, bark is dark and broken into small blocks or checks. 

17. Blackgum -- Leaves ovate and shiny above, 2 to 5 inches long, grow in clusters near the end of twigs, twigs and branches grow at right angles to trunk.  

18. Catalpa -- Heart-shaped, 4 to 12 inches long, pointed tip, fruit is a slender, cylindrical pod 10 to 12 inches long containing many small winged seed, white blooms in spring of year. 

19. Flowering -- Leaves 3 to 6 inches long, pointed Dogwoodtip and base and opposite on twigs, veins run to tip of leaf, small seed are red when mature, bark is broken into small blocks or checks. 

20. Eastern Redbud Heart-shaped leaf, 3 to 5 inches long and about as broad, fruit -- a flat pod 2 1/2 to 3 1/2 inches long, flowers -- small and bright purplish red in winter and early spring. 

21. Sweet Bay -- Leaves 4 to 6 inches long, 1 1/2 to 3 inches wide, shiny and smooth above and silver or white below, small bur as fruit. 

22. Southern Magnolia -- Leaves -- evergreen, 5 to 10 inches long, 2 to 3 inches wide, pointed at both ends, bright green and glossy above and rusty or green below, fruit -- an egg-shaped bur 3 to 4 inches long with bright red seed, large fragrant white flower in spring.

B2. Simple Leaves With Serrated Margins (include spines) 
23. River Birch -- Leaves somewhat triangular, 1 1/2 to 3 inches, double-toothed margin, dark green and smooth above, light green below, bark is papery on limbs and trunks, small twigs have small white specks, found along creeks and streams also used in landscaping. 

24. Black Birch -- Leaves 2 1/2 to 6 inches long, 1 1/2 to 3 inches wide, oval to oblong in slope, finely serrated margin, bark is not papery but cherry like twigs have the wintergreen odor and taste, confined to North Georgia mountains. 

25. Sourwood -- Leaves 5 to 7 inches long, 1 1/2 to 2 1/2 inches wide, oblong and pointed at each end, finely serrated, leaf is smooth on top and bottom except hairy on bottom of the mid-rib vein, blooms are white in color and are small capsules that often hang upside down in clusters, leaves and bark have a sour taste. 

26. Basswood -- Leaves 3 to 5 inches long, 2 to 4 inches wide, heart--shaped but have an unequal base, finely serrated margin, leaves are smooth on top and are smooth and whitish below, fruit a rounded pod 1 to 2 seeded (1/3 inch diameter), attached in clusters to the narrow, leafy, flower bract, leaves similar to Red Mulberry but do no lobe. 

27. American Beech -- Leaves 2 1/2 to 5 inches long, oblong to oval long pointed margin coarsely toothed, parallel veins from mid--rib to margin, winter buds are slender and cigar shaped. 

28. Eastern -- Leaves somewhat triangular in shape, Cottonwood 3 to 5 inches long and broad rounded teeth on margins, petiole is flat. 

29. Black Willow -- Leaf is 3 to 6 inches long, narrow with both ends pointed, finely serrated leaf is smooth, often branching into several trunks near the ground with irregular crown or head. 

30. Black Cherry -- Leaves 2 to 6 inches long, 1 to 1 1/2 inches wide with pointed tip, leaves dark green and shiny above, fruit in clusters changing from green to black when ripe, leaves and bark bitter and aromatic smell, found throughout the South. 

31. American Elm -- Leaves are 4 to 6 inches long with a pointed tip, double--toothed margin, lopsided or uneven at the base, dark green on top of leaf and can be smooth or rough, parallel veins running to the teeth of margins. 

32. Winged Elm -- Leaves are 2 inches long and about 1 inch wide, oblong and tapering at each end, margins are doubly tooth-- ed, corky wood is often found on each side of twig but is sometimes without. 

33. Hackberry -- Leaves 1 1/2 to 2 1/2 inches long and 3/4 to 1 1/2 inches wide, ovate pointed to the tip, rounded at the base, margins usually toothed near the tip, bark is dark gray and warty, leaves are rough on the upper surface, small nutlet 1/4 inch. 

34. Sugarberry -- Leaves are 2 1/2 to 5 inches long, 3/4 to 1 1/2 inches wide, oblong and tapering to a point at the tip, rounded and lopsided at the base, margins are smooth but toothed near tip, warty wood found on trunk, found mostly in coastal plains, small nutlet 1/4 inch. 

35. American Holly -- Leaves 2 to 4 inches long with thickened margins armed with spiny teeth (2 to 12 spines), fruit is a small red berry, only holly that is a tree.

B3. Simple Leaves That Have Lobes 
36. Sweetgum -- Leaves are 4 to 6 inches long and wide, 5 points (star--shaped) margins are finely serrated, fruit is a round prickly head attached to a long stem, branches can have corky growths.

37. American Sycamore-- Leaves 4 to 8 inches wide and long, round in outline with many irregular lobes, leaves are wooly when young but smooth at maturity, fruit is a brownish ball about 1 inch in diameter, composed of many seed, attached to a long stem, bark is creamy or greenish white that scales off. 

38. Sassafras -- Leaves are 4 to 6 inches long, 2 to 4 inches wide and can have 0, 1 or 2 lobes, leaves that have 1 lobe are mitten--shaped, new growth is green in color with twigs and leaves aromatic, can have small blue fruit seated in a red cup on a red stalk. 

39. Mulberry -- Leaves 3 to 5 inches long and 2 1/2 to 4 inches wide, usually have 1 to many lobes but can be found without any lobes, margins are toothed, white leaf rough to touch, fruit resembling a "blackberry", twigs when broken shows fine, silky hairs on the broken surface.

40. Red Maple -- Leaves and limbs are opposite, leaves are deeply divided into 2 to 5 lobes, margins are serrated, red-- dish stems and leaves that are red-- dish or green in color, leaves are smooth, fruit is red in early spring and appears in pairs on long stem.

41. Yellow Poplar-- Leaves 5 to 6 inches long and wide with 3 to 4 lobes, rounded base and a lobe instead of a pointed tip, flower is yellow and tulip--like in spring, fruit is a narrow up--right cone made up of seed, bark on young trees is green and smooth while whitish and rougher on older trees.

C. Hardwood Trees That Have Compound Leaves
42. Black Locust -- Leaves 8 to 14 inches long that have 7 to 19 oval leaflets, each leaflet is 1 to 2 inches long and 1/2 inch wide, twigs and branchlet armed at the node (bud) with a pair of spines less than 1 inch long, fruit is a flat seed pod 3 to 4 inches long.

43. Honey Locust -- Leaves 7 to 8 inches long with many small leaflets, fruit -- a long, twisted, black, seed pod up to 16 inches long, tree is armed with a long straight shiny branched thorn (up to 3--4 inches long).

44. Box Elder -- Compound leaves are opposite on the twig, 5 to 8 inches long, with 3 to 5 pointed leaflets, each coarsely toothed above the middle and rounded at the base, fruit double or paired as in maples, leaves resemble those of ash, twigs shiny and green.

45. Ash -- Compound leaves 8 to 12 inches long, opposite on the twig, mostly 5 to 9 leaflets but can have 3, margins are usually toothed, fruit are pointed wings 3/8" to 1-1/2" long.

46. Hickory -- Compound leaf varies in size from 7 to 22 inches in length depending on the hickory, most have 3 to 9 leaf-- lets that are serrated, fruit is a hickory nut that is enclosed in a hull, wood is tough and is used for handles.

47. Black Walnut -- Compound leaf 12 to 24 inches long, 15 to 23 leaflets that are 3 inches long and have serrated margins, terminal leaflet usually falls out by summer, fruit is a walnut that is covered with a thick hull, twigs have a chambered pith, bark is dark.

D. Oaks 

All are grouped into one study segment but can be divided into red oaks (bristle tips) and white oaks (rounded) tips.
D.1 Red Oaks (Bristle Tips)
48. Southern Red Oak-- Leaves 6 to 7 inches long, 4 to 5 inches wide, 3 to 5 sharply pointed, often curved, bristle--tipped lobes, base of leaf rounded (bell shaped) dark green and shiny on top of leaf, rust colored below, leaf.

49. Cherrybark Oak-- Leaves 6 to 8 inches long, 5 to 6 inches wide, 5 to 11 sharply pointed bristle--tipped lobes spreading at right angles to the mid--rib, leaf color dark green above, pale below, Rounded at the bottom, bark on mature trees, plate like, resembles Black Cherry somewhat. 

50. Black Oak -- Leaves 5 to 8 inches long, 3 to 5 inches wide, 5 to 9 short or long bristle tipped lobes, thick and leathery, dark green and shiny above, yellow--green or copper colored below and usually hairy below.

51. Northern Red Oak-- Leaves 5 to 9 inches long, 4 to 5 inches wide, 7 to 11 short 3-pointed bristle tipped lobes, leaf smooth on top and bottom.

52. Scarlet Oak -- Leaves 3 to 6 inches long, 2 to 4 inches wide with 7 to 9 deeply divided, bristle tipped lobes, thin, bright green, smooth and shiny above, paler and smooth below, tufts of hair on bottom of veins.

53. Turkey Oak -- Leaves 3 to 12 inches long, 1 to 10 inches wide (usually about 5 inches) deeply divided into 3, 5 or 7 bristle--tipped lobes, leaf usually curved or twisted, yellow green in color, shiny and smooth.

54. Blackjack Oak -- Leaves 6 to 7 inches long and broad, with 2 or 3 shallow divided lobes, thick leaf and dark green on top, yellow, orange or brown below and hairy, bark almost black.

55. Live Oak -- Leaves 2 to 5 inches long, oblong, margins slightly rolled, occasionally toothed near the end, thick, dark green leaf, leaves are evergreen.

56. Willow Oak -- Leaves long and narrow, 1-1/2 to 5 inches long, 1/3 to 1 inch wide, pointed at both ends, willow--like, margins are smooth, leaf is smooth.

57. Water Oak -- Leaves usually about 2--3 inches long, 1 to 1-1/2 inches wide, narrowed at the base, broader at the rounded, often lobed tip, dull green and smooth on top of leaf, pale and smooth below except for small tufts of hair in the axil of the larger vein.

58. Bluejack Oak -- Leaves blue--green, oblong 2 to 5 inches long and 1/2 to 1-1/2 inches wide with smooth margins, hairy below, tips sharp and rounded, base gradually narrowed.

D.2 White Oaks (Smooth Tip)
59. White Oak -- Leaves 5 to 9 inches long, deeply divided by 7 to 11 finger -- like, rounded lobes, light green and smooth above pale and smooth below, bark -- light grey.

60. Post Oak -- Leaves are deeply divided by 3 to 5 rounded lobes, broadest above the middle forming a cross--shape, leaf somewhat leathery and rough above and below, bark is grey, finely checked.

61. Swamp Chestnut-- Leaves are 4 to 9 inches long 1-1/2 Oak to 4 inches wide, margins are serrated or scalloped, bark is light colored similar to white oak. The leaves of the Swamp Chestmut Oak are broader relative to length than those of the Chestnut Oak.

62. Chestnut Oak -- Blades nearly elliptical,up to 10@ long, 3@ wide margins coarsley and irregular toothed; lower surface thinly pubescent. Bark dark gray to brown becoming deeply furrowed with pronounced with non--scaly ridges.

Swamp chestnut oak leaf is the widest of the two trees.

63. Overcup Oak -- Leaves 6 to 10 inches long, 1 to 4 inches wide with 5 to 9 rounded lobes separated by broad irregular sinuses, bark similar to white oak.
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