WOOD 280

Self-study questions

(Taken without permission from Forest Products and Wood Science by J.G. Haygreen and J.L. Bowyer)

Try to answer these questions without first referring to your notes or any pertinent text.  Then review those resources and compare and correct your answers where appropriate.

Tree growth and production of woody tissue

A. Terms to define or explain:

1. Xylem

2. Phloem

3. Angiosperm

4. Gymnosprm

5. Pith

6. Meristematic

7. Mother cell

B. Questions or concepts to explain:

1.
Explain the difference between the origin of the primary and secondary xylem.

2.
Know the sequence of events leading up to development of the vascular cambium.

3.
Understand the difference between periclinal and anticlinal division of fusiform initials.  Know the products of each type of division.

4.
Explain the stages of development of a xylem mother cell from the time of formation to maturity.

5.
Draw a cross section of a woody stem that is several years old, indicating the various layers of tissue that would be present.

6.
Know the means by which the cambium can increase in diameter and understand why diameter expansion is necessary.

7.
Understand the basic function of rays.  Know the primary direction of flow along the rays.

8.
Given the fact that long fibers are preferred for manufacture of high-strength papers, explain why a mill manufacturing such paper would be more interested in chips obtained from outer slabs of a log (from a sawmill) than from the portion of the log near the pith.

Macroscopic character of wood

A. Terms to define or explain:

1. Heartwood

2. Straight grain

3. Intergrown (tight) knot

4. Loose knot

B. Questions or concepts to explain:

1. Distinguish among transverse (cross-sectional), radial, and tangential surfaces.

2. Explain the difference between earlywood and latewood.

3. List properties that are unique to heartwood, including reasons for variation in heartwood and sapwood properties.

4. Illustrate the appearance of rays on the three surfaces of wood and explain why rays are arranged as they are.

5. Discuss deviations from straight grain orientation that can occur and point out differences in wood properties resulting from this variation.

Composition and structure of wood cells

A. Terms to define or explain:

1. Carbohydrate

2. Micron

3. Polymerization

4. Crystallites

5. Parenchyma

6. Torus

7. Spiral thickening

8. Primary wall

9. Microfibril

B. Question or concepts to explain:

1. What are the principal biopolymeric components in wood and the approximate proportions of wood made up of each?  How do softwoods and hardwoods differ in this regard?

2. Describe the essential characteristics of cellulose, hemicellulose and lignin.

3. How are the biopolymeric components structurally incorporated into the cell wall?

4. What is the function of pit pairs in adjacent wood cells?  Which kinds of pitting connect which different types of cells?

5. What are pit membranes?  What is the nature of such membranes?

Softwood structure

A. Terms to define or explain:

1. Softwood

2. Resin canal

3. Traumatic resin canal

4. Uniseriate ray

5. Ray tracheid

6. Dentate ray tracheid

7. Parenchyma strands

B. Questions or concepts to explain:

1.
Softwood xylem is mostly composed of one kind of cell.  What kind of cell is this, and what proportion of softwood xylem is made up of these cells?

2.
Aspirated pits can present special problems to the wood products manufacturer.  What are aspirated pits and how do they affect wood processing?

3.
Woods are sometimes described as having abrupt transition.  What does this mean?

4.
What portion of the cambium is made up of epithelial cells?  Explain your answer (be careful on this one).

5.
The function of resin canals is still somewhat open to question.  What is thought to be an important function of resin canals?

6.
Softwood rays may contain both ray tracheids and ray parenchyma.  How do these cell types differ?  What name is given to a ray that contains both tracheids and parenchyma?

7.
The terms fusiform initial and fusiform ray sound similar but refer to quite different things.  What is a fusiform ray?  A fusiform initial?

8.
Do all softwoods have crossfields?  Of what significance are crossfields?

Hardwood structure

A. Terms to define or explain:

1. Hardwood

2. Vessel

3. Vessel element

4. Ring-porous

5. Diffuse-porous

6. Fibers

7. Upright ray cell

8. Procumbent ray cell

9. Storied rays

B.
Questions or concepts to explain:

1. A furniture salesperson points out a desk made totally of northern hardwoods, implying that because of this it is superior to a competitor’s desk constructed with comparable workmanship but made of a softwood species.  Assuming that the desk is, in fact, made of hardwoods, does this mean that it is a superior product to the softwood desk?

2. Furniture is often advertised as being constructed of fine hardwoods.  What is meant by this?  Why are fine hardwoods widely preferred for use in furniture?

3. The xylem of hardwood species is quite different from that of softwoods.  In what ways do hardwood and softwood xylem differ?

4. End-to-end connection of fibers is quite different from the type of communication between elements making up a given vessel.  What is the difference, and of what significance is this difference?

5. The presence or absence of tyloses in a wood has an effect upon the types of products for which it may be used.  What are tyloses, and how do they affect utilization?

6. Although hardwood fibers and softwood tracheids appear somewhat similar, there are major differences.  What are they, and which is the most important from the standpoint of utilization?

7. What types of parenchyma cells occur in hardwoods?  Of what significance is hardwood parenchyma?

8. Ray flecks characterize radial surfaces of many hardwoods, even when care is taken to ensure that a precise radial face is formed.  Why do rays appear as flecks instead of radially aligned stripes on such surfaces?

Juvenile wood and reaction wood

A. Terms to define or explain:

1. Reaction wood

2. Juvenile wood

3. Compression wood

4. Tension wood

5. Opposite wood

B.
Questions or concepts to explain.

1. How common is juvenile wood (i.e., in approximately what proportion of trees is it found?)

2. Stimulated growth and short rotations are methods frequently discussed by foresters as means of meeting increased demands for wood.  For what wood products might these practices cause problems?  What limits to growth rate and length of rotation do these potential problems suggest?

3. When present in a solid wood product such as lumber, juvenile wood is a serious defect.  How might the manager of a sawmill modify the process to minimize the effects of juvenile wood in the product?

4. Because juvenile and reaction woods are generally undesirable in wood products, their separation from mature wood might be a good idea.  For a separation plan to be practical, however, identification of abnormal wood must be fast and based upon visual characteristics.  What features would allow easy identification of juvenile wood?  Compression wood?  Tension wood?

5. How can compression wood be distinguished from normal wood under a microscope?  Based upon chemical analysis?  What about tension wood?

6. Can pulp and paper manufacturing processes be modified to minimize adverse effects of using juvenile wood?  Compression wood?  Tension wood?

7. Why does compression wood shrink along the grain as it dries?  Why does longitudinal shrinkage occur in tension wood?

8. If compression wood occurs along only one edge of a board, what will the board look like if it is dried without restraint?

9. What is thought to happen within a leaning stem prior to the onset of reaction wood formation?  How quickly does reaction wood production begin after tipping of a tree?

Silvicultural practices and wood quality

A. Terms to define or explain:

1. Silviculture

2. Rotation age

3. Intensive silviculture

4. Heritability

B. Questions and concepts to explain:

1.
What is meant by wood quality?

2.
What is the general relationship between growth rate and wood density?  In softwoods?  In diffuse-porous hardwoods?  Why have many investigators incorrectly associated rapid growth with decreased wood density?

3.
How is wood quality affected by spacing?  Thinning?  Fertilizing and irrigating?  Pruning of dead branches?  Pruning of green branches?

4.
How might silvicultural practices differ when raising pulpwood versus raising sawlogs?

5.
Why is timing of silvicultural treatments important?

6.
What characteristics of wood can be modified by genetic selection?

Bark

A. Terms to define or explain:

1. Secondary phloem

2. Sieve cell

3. Phloem fiber

4. Sieve tube element

5. Periderm

6. Phellogen

7. Phellem

8. Phelloderm

9. Sclerids

10. Rhytidome

B. Questions or concepts to explain:

1.
What is the difference between inner and outer bark?  Structural differences?  Functional differences?

2.
How does a periderm layer form?  For what period of time does a periderm typically function?

3.
What are the characteristics of periderms in trees having rough outer bark?  In trees characterized by smooth bark?

4.
Why are the bark layers invariably thinner than the layers of wood they cover?
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