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1. Define the following terms as they relate to tree biology.


[1] rhizosphere – the absorbing root-soil interface; about 1-mm in width, surrounds 



epidermis of root hairs, boundary cells of mycorrhizae, mycorrhizal hyphae; water 



& nutrient absorption.

[2] water use efficiency – carbon gain/water lost; how efficient a plant is at getting carbon 


compared to its loss of water through the stomata.

[3] resin duct – found in conifer needles; contain resin, which is used primarily as a 


defense mechanism; may also have allelopathic qualities.

[4] stomata – pores in leaves through which carbon and water are transported; controlled 


by the guard cells.
[5] evapotranspiration – the complete water loss from a system, it is both evaporation 


from surfaces and transpiration of water from within leaves.

[6] tap root – a large, dominant root whose primary purpose is for support.  Plants with a 


tap root to not have extensive vertical root systems.

[7] wilting point – the point at which plants can no longer extract water from within the soil 


(typically ~1.5 MPa)

[8] leaf area index – the total surface area of green leaves per unit surface area of 


ground beneath the crown (m2 m-2)

[9] phloem – found in the stem; transport photosynthate (sugars) from the leaves to 


wherever they are needed within the plant.  Also transports stored sugars from 


coarse roots to the leaves in the spring.

[10] phenotype – the influence of both genetics and environment on plant growth and 


development.
10
2. Can a shade-intolerant seedling grow in a stand with a high leaf area index?  Explain.


Probably not.  Shade-intolerant seedlings require large amounts of direct sunlight in 
order to develop.  Stands with a high LAI will usually allow minimal direct light to get to 


the forest floor, much of which will be found as sun flecks (e.g., not permanent).  


Therefore, the shade-intolerant seedling will not be able to get the sunlight it needs and 


will not grow.

10
3. Explain the morphology (structure) of tree stem growth that produces the tree rings that we see.


Tree rings are composed of the xylem within the stem.  During the early part of the year, there is plenty of water and lots of transport occurring in the plant.  Therefore, the xylem cells are larger in diameter with thinner walls to allow the passage of large amounts of water.  These cells tend to be lighter in color.  As the season progresses, water often becomes a limiting factor.  To allow stomates to remain open while losing less water, xylem cells develop thicker walls and a narrower diameter, which will restrict water flow up the trunk of the tree.  These cells are denser and show up as darker tree rings.  A combination of 1 set of earlywood cells and 1 set of latewood cells makes up 1 growing season for the tree as shown in the tree rings.  These can be very clear (ring-porous) or less obvious (diffuse-porous).

10
4.  What is symbiosis?  What are some advantages and disadvantages of symbiotic relationships such as that between the mycorrhizae and the tree.


Symbiosis is a mutually beneficial relationship between two organisms.  Advantages 


include:  sharing of resources that might otherwise be difficult for one of the two species 


to obtain; the death of one of the organisms may cause the death of the other (obligate 


parasitism).  Disadvantages:  Pathogen transfer via one organism into the other through 


reduced protection; one may obtain a larger benefit than the other.

10
5. Explain the two factors primarily responsible for the Earth’s seasons.  How does daylength change from season to season in Missoula as compared with Hawaii?  How does changing daylength impact tree development near Missoula?

The tilt of the earth’s axis by 23.5( and the location of the earth in its orbit around the 


sun.  In Missoula, the daylength can change dramatically, particularly in the spring and 


fall, when it can change as much as 5 minutes/day, and from 8.9 hours in N.A. winter to 


15.4 hours in N.A. summer.  Hawaii has relatively constant daylength year-round and 


changes slightly, perhaps as much as 1-2 minutes per day at a maximum (from 10.7 


hours to 13.2 hours).  Trees near Missoula have developed a strong daylength trigger for 


development.  They typically require a certain number of hours of daylight before coming 


out of dormancy.  This helps insure that they will not encounter extremely cold weather.

10
6. What is cavitation?  Why is it dangerous?  How have trees adapted to reduce/prevent cavitation?


Cavitation occurs when water is under such great tension that it becomes unstable.  As the tension increases, dissolved gases in the water escape to the vapor phase, and a water bubble is formed.  This bubble will expand, filling the vessel element.  The bubble permanently breaks the continuity of the water column, stopping water transport through that xylem column.  Trees have created perforation plates to prevent the bubbles from moving to and damaging other vessels.  Over time, trees have evolved and replaced vessels with tracheids, which are less susceptible to cavitation, and finally, trees create latewood as the season progresses.  The smaller diameter xylem cells are less prone to cavitation.

10
7.  What are the three methods of heat transfer discussed in lecture?  Describe how a wood stove might distribute heat through each of these methods.


Radiation, convection, conduction


As a wood stove warms, it begins to heat the air around it.  This air moves from hot to cold via convective currents, warming the entire room.  Conduction occurs when you touch the stove and the heat moves from the stove into your hand.  Or, conduction can also occur when you touch a poker to the hot wood inside the stove.  The heat travels from the wood directly to the poker and up the poker handle.  Radiation is the movement of energy through the atmosphere without the effects of air currents or conduction.  Radiation can best be visualized as the stove continues to heat up and it begins to glow red.  If we were to continue to add wood and then coal, the stove would eventually glow a hot white.

10
8. Briefly describe five (5) physiological and morphological strategies that a tree might use to avoid water stress.


Decreased CO2 uptake/photosynthesis as they close their stomata


Decrease cell enlargement and division


Decrease phloem transport


Hasten leaf senescence; shed leaves decrease LAI


Increase the root tissues


Increase conductive tissues


Rolling/folding of leaves


Creation of hairs and resins to modify the microclimate directly surrounding the leaf


Thickened cuticle to prevent water loss


Paraheliotropism – avoid tracking the sun to reduce radiation load (as opposed to 



diaheliotropism, in which they track the sun to maximize radiation and, hence, 



photosynthetic capacity.


Osmotic adjustment within cells to maintain water within the plant or increase water transport from



soil.

