 Mini-Test 2, October 6, 2005




Name_______________________________
****Keep your answers short and to the point.****

****Answer ALL parts of the questions.****

1.  Tree rings are composed of both earlywood and latewood xylem cells.  Structural differences in these cells result in a non-uniform pattern of ring growth in a single year.  Describe the (A) structural and (B) functional differences between earlywood and latewood.
(A) Structural

Earlywood is less dense with thinner walls, and a larger diameter
Latewood is much more dense, with thicker cell walls for added support, and a smaller diameter

(B) Functional
Earlywood cells carry lots of water during the spring and early summer when water is “plentiful”, and the tree needs to keep its stomata open in order to photosynthesize (period of maximum growth).
Latewood cells carry much less water since soil water has become limiting or the days are shortening, reducing the ability for a plant to photosynthesize.  This helps reduce the potential for cavitation.  In addition, the extra thick walls prevent collapse under the increased tension of the water column.
2. (A) What are two primary differences between the xylem tissues: tracheids and vessels?  (B) What is cavitation, and in which xylem tissue is it a concern?
(A) Tracheids are longer than the individual vessel elements.  They have a narrow diameter, are separated by bordered pits, and have long, slanted connections.  Vessel elements are short and thick. They are separated by partially perforated plates that allow them to form long tubes combining a number of vessel elements.  These vessel tubes can be several cm to several m in length.
(B) Cavitation occurs when water is under such tension that dissolved gases within the water begin to separate, forming an air bubble.  This bubble completely fills the vessel element, breaking the continuity of water and stopping water transport through that tube.  Water must move around the element to continue its path to the leaves.

3.  (A) How do mycorrhizae interact with plants?  (B) Why do we consider the relationship to be symbiotic?
(A) There are two types of mycorrhize.  Both of them form a bond with the plant either by surrounding cells within the root cortex (ectomycorrhizae) or entering individual cortex cells (endomycorrhizae).  Either way, they dramatically increase the amount of soil surface area for water and nutrient (especially phosphorus) uptake.  
(B) The relationship is symbiotic because the plant receives extra water and nutrients, while the fungi get carbon (energy) from the plant.
4. How does water enter the root?  (Hint: There are 2 pathways; describe both of them.).   How does the plant ensure that pathogens do not enter the root system?
The two pathways are the apoplast and the endoplast  In the apoplast, water moves between cells of the cortex until it reaches the Casparian Strip.  At this point, it is forced to enter the cells of the endodermis to reach the xylem.  In the endoplast, water moves into the root hair and then moves from cell to cell via connecting pores in the cell walls (via plasmodesmata).  They continue to move through the endodermal cells and then into the xylem.  Pathogens are prevented because the endodermis is selectively permeable, only allowing certain elements into the stele.  Thus, when the water moves into the endodermis, pathogens are usually prevented from moving into the stele and reaching the xylem.
