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Pine Tree Anatomy and Bark Beetles
Introduction

Once bark beetles identify suitable tree hosts, they can mass attack and kill living trees.  The mass attack process is initiated when adult females bores into a tree and then release pheromones that attract large numbers of beetles.  The beetles can colonize the tree when the infestation overwhelms the tree’s defenses.  

To better understand the process by which beetles kill their host tree and how trees defend themselves against beetle attacks, it is useful to know some basic tree anatomy. The activities in this lab will familiarize you with the basics of softwood anatomy at the macroscopic and microscopic scales as well the process by which the bark beetle infects a host tree.

Macroscopic Features of Wood

The macroscopic or superficial features of wood are those that are visible to the naked eye or with the aid of a hand lens. 

Macroscopic Features of Wood
Station 1:  Three Planes of Wood 

When discussing structural elements and features of wood it is useful to specify the aspect or viewpoint with respect to three planes: transverse, radial, and tangential.

1. Examine the images plates at station 1 (figures 1-4) and then complete the sketch of the tree trunk below by drawing and labeling in the following macroscopic features

· The transvers section of a tree trunk

· The tangential surface of a tree trunk 

· Pith

· Heartwood

· Tree rings

· Bark



2. Make a 3D Model of a Tree Wedge

a. Follow instructions on Station 1 plate to create a 3D wedge of a tree trunk. 
Station 2:  Features of a Transvers or Cross Section of a Tree

In the transvers or cross sectional surface of a tree trunk there are three main sections, the pith, xylem and bark.  
1. Use figure 6 to help you label the figure below with the 3 main sections of wood (pith, xylem and bark), as well as the sapwood and heartwood.


2. Which of these structure is the tree’s first line of defense against drying and attacK by fungus? ________________________________

A. Growth Rings (see figures 6, 7, 8, and 9 to complete the next section) are the concentric circles seen on the transverse surface of wood. 
The rings are the result of periodic cell division/tree growth.

1. The vascular cambium give rise to what two plant tissues?

a. _________________________________

b. _________________________________ 

2. Draw tree rings, and label the pith, heartwood, sapwood, bark and cambium on your 3D paper model of a tree wedge.
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Station 3:  Plant Vascular System 
Xylem and Phloem are complex tissues composed of more than one cell type. Xylem conducts water and dissolved minerals from the roots to the rest of the tree whereas phloem transports sugars and mineral from leaves to the rest of the tree.
Use information from Stations 1, 2 and figures 11 – 18 to answer the following. questions.
1. In what region of the tree is xylem produced?
____________________________________

2. Is living xylem tissue found in heartwood or sapwood? 
a. ____________________________________
b. Explain why you chose your answer.
3. Which tissue type, xylem or phloem is capable of two-way transportation of nutrients?
_________________________________

4. Draw and label a xylem tracheid cell and a sieve tube element with a sieve plate.
Microscopic Tree Anatomy

Station 4:  Vascular System
Microscopic view of growth rings - each growth ring can be distinguished by a region of earlywood (springwood) and the denser region of the ring is called latewood (summerwood)

1. View figures 19, 20 and 21 at Station 4 to help you label the micrograph of a cross section of a tree with the following terms.

a. Annual Ring

b. Earlywood

c. Latewood
2. Label the regions that contain spring tracheids and summer tracheids.
3. Add more detail to your 3D tree wedge by drawing in spring and summer tracheids.
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Station 5:  Rays and Resin Ducts

Pine stems contain bands of cells called rays and scattered resin ducts. Rays conduct fluids whereas resin ducts synthesize resin/sap and carries the resin to the bark to defend against beetles. 
1. Use the diagram above to help you list the layers of a tree that sap passes through to expel a beetle.

2. Add rays to your 3D tree wedge.

Station 6:  Histology
Follow the instructions for viewing microscope slides associated with figures 25-27 Look for key histological features of rays, tracheids and resin ducts in the 3 (transvers, radial and tangential) histological sections and note various magnification levels of the photos.
             1. After you have viewed the slides, go on to Station 7.

Station 7:  Histology Cube

1. Histology Cube – Follow the instructions at station 7 to construct your histology cube.  Be sure to indicate which magnification you chose to represent on the faces of the cube.  

2. On the face of your cube indicate the direction of flow of water, sugars and resin.


Station 8: Mountain Pine Beetle

Read through the material at station 8, examine the bark, the galleries, beetles and larvae, then answer the following questions. 
1. Did you find evidence of an entrance point for the bark beetle in any of the samples of bark? If so describe its appearance.
2. Did you see evidence that the tree’s defense mechanism was triggered? If so what did you see?
3. Did you find evidence of an exit point for the bark beetle? If so describe how it appears.
4. What shape of gallery did the beetles create in the bark samples?
5. Examine the tree cross sections.  In what region of the tree do you see the blue stain fungus?

6. What anatomical structures of the tree does the blue stain fungus effect?
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