Tree Biology Midterm, Fall 2007
NAME

Key




Make sure you answer all parts of the questions!
Points (100 total)
30
1. Define the following terms as they relate to tree biology.


[a] leaf vein – contains xylem and phloem; transport of nutrients, water, carbohydrates to & from leaf
[b] heartwood – old, non-functioning xylem; primarily used for support; not required for survival
[c] weather – meteorological conditions of the next Day – Month; local, short-term atmospheric conditions
[d] fine roots – unsuberized, used for water uptake; 90% of surface area of root system; little biomass; usually live 1-3 months
[e] persistent juveniles – seedlings that can persist for long periods of time in the understory; when a gap in the canopy occurs, they can develop quickly into an adult

[f] genotype – the true genetic makeup of a tree; it is never seen because of the role of environment
[g] primordium – group of cells representing the initial stages in the development of a plant organ
[h] photosynthetically active radiation (PAR) – that portion of the sun’s radiation that could potentially be used in photosynthesis (about 45% of energy from sun)
[i] secondary growth – The ability to form (and add) consecutive layers of structural tissues (secondary growth) to the primary stem distinguishes woody species from all other plants.

[j] tracheids – Part of the xylem, they transport water. They are smaller than vessels and connected by pits. Tracheids do not transport as much water as vessels, but they are not subject to cavitation, either.
10
2. What physical evidence exists to demonstrate that global climate change is a reality?  List five (5) different types of evidence, and be specific.
· Increasing CO2

· Warming global temperatures


· Changing precipitation patterns (more PPT over much of U.S.)

· More precipitation falling as rain instead of snow

· Thinning ice sheets; Decreasing areal extent of ice sheets


· Increasing sea surface temperatures

· Rising sea levels (some ice melt, expansion of water as it warms)

· Decreasing glacial extent

· Later freeze of rivers / earlier breakup

· Thawing permafrost

· Earlier spring snowmelt

· Decreasing ocean NPP

· Increasing vegetative NPP

· Bleaching of coral reefs

· Earlier bud burst

· Earlier onset of growing season / longer growing seasons

· Longer frost-free period

10      3. What are the three methods of energy (heat) transfer discussed in lecture? Describe how heat is distributed through these methods, using one of the two examples from class.
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Radiation – movement of energy through the air without assistance.  When you pile on the logs, you will start to feel the thermal energy, even if there is no air movement in the house.  As you continue to pile on the logs, the stove will start to glow with a reddish tint, which is the first visible sign of the radiation occurring.  If you switch to coal and you can get the stove hot enough, it will glow white-hot (true visible spectrum)

Convection – transfer of heat via air movement; for example, the stove will heat the air above it, and this air will move with air flow throughout the room, warming the house (e.g., thermals).

Conduction – if you touch the stove, the contact will transfer heat from the stove to your hand.  In addition, the water in the teapot will heat as the heat is transferred from the stove to the pot, and then to the water.

10
4.  Why do leaves change color in the autumn?  In your answer, include (a) triggers for color change; (b) the physiological process of color change, and (c) the reason that trees exhibit such behavior.
· Chlorophyll (most abundant pigment in leaves) is broken down first as the tree starts to enter dormancy.  The nitrogen and other nutrients are drawn into the tree for use the next spring.  

· The remaining pigments (carotenoids = carotenes, xanthophyll and anthocyanin) are not broken down yet and, therefore, as the chlorophyll breaks down, they become more visible.

10 5. What physical property of the earth determines seasonality? How does daylength  change from season to season in Missoula as compared with Hawaii?  With Alaska?  How does changing daylength impact tree development around 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 are mycorrhizae? What is symbiosis?  What are some advantages and disadvantages of symbiotic relationships such as those between mycorrhizae and trees?
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
7.  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
8. What is multiple flushing? Lammas growth? How do they differ? Give examples of trees that might experience them (one for each).
Multiple flushing is the intermittent growth and development of buds and shoots throughout the season.  This is common among trees with a long growing season, such as those along the coasts and in the southern US.  Lammas growth, on the other hand, is the growth of dormant, fixed buds late in the summer in response to late summer rains.  This is not healthy, because the buds do not have time to fully develop and harden before winter comes.  This often occurs in young trees, particularly jack pine and Douglas-fir.
