December 14, 2004

FINAL EXAM (TOTAL 120 PTS.)

FORESTRY 240 - TREE BIOLOGY

NAME________________________

(20)
1. DEFINITIONS

[1] dewpoint temperature 


the temperature at which air is so saturated that water begins to condense, 


forming dew.  At this point, the RH = 100%

 [2] heat stress injury


injury that a plant suffers when temperatures get too hot; it can include damage 


from temperatures or radiation (direct solar or re-radiation from surface)

[3] cuticle


the waxy surface of a leaf that prevents water loss and protects the leaf from 


insect damage and pathogens

[4] maintenance respiration


the loss of CO2 resulting from the conversion of photosynthate into energy and 


CO2.  the energy is then used in repairing and replacing current plant tissue

[5] mineralization


the conversion of nitrogen from its organic to its inorganic, and plant available, 


form.
(10)
2.  How does nitrogen (N) enter a forest nutrient system?  Where is N stored in the system?  How is N lost from the system?


Nitrogen enters the system:



Wet/dry deposition, lightning, microbial fixation, fertilization, 




decomposition/recycling of nutrients.


Nitrogen storage:



Microbial biomass, plant tissues, undecomposed litter


Nitrogen losses:



Volatilization, leaching, logging, fire

 (10)
3.  How do the following surfaces dissipate incoming shortwave solar radiation: a parking lot in Missoula, a snowfield at Big Mountain, Flathead Lake, and a pine forest in the Lolo National Forest?

Parking lot:  dark, absorbs lots of radiation, reradiates as sensible heat

Snowfield:  white, reflects a lot of radiation, some loss as latent heat (evaporation)

Flathead Lake:  dark, absorbs a lot of radiation, most lost as latent heat; some as 


sensible heat

pine forest:  absorbs about ½ of the incoming radiation, depending on water status, 


loses it as both sensible and latent heat.  A very small portion (<1%) will be used 


in photosynthesis

(10)
4.  What is cold hardiness?  During which season of the year do our native trees have the greatest risk of damage from cold temperatures?  How do greenhouse managers ensure a seedling’s ability to survive?

Cold hardiness is the ability of a plant to defend itself against cold temperatures by removing water to its roots, going into dormancy, creating “antifreeze” proteins, etc.

Native trees have the greatest risk in the spring as they are exiting dormancy and preparing for photosynthesis.  A late freeze could be devastating to both new buds and current plant tissue

Greenhouse managers ensure that seedlings experience all of the potential stresses that they will face in nature.  That way, the seedlings will be able to respond to these stresses as they arise.

 (10)
5. Describe 4 methods of regeneration/reproduction discussed in class.  Give an example of a tree species for each method.

See attached

(10)
6. How does girdling kill a tree?  Is there any way a girdled tree can survive?  If so, how?

Girdling kills a tree by removing both phloem and xylem from a portion of the stem, completely encircling the stem.  In this way, photosynthates cannot be transferred from the leaves to the roots (so the roots starve), and water cannot transfer from the roots to the leaves (so photosynthesis stops).  Once phloem and xylem are completely severed, they cannot be replaced.

A girdled tree can survive if the phloem and xylem is not completely severed.  In this way, water can continue to travel to the top of the tree and photosynthesis can continue.  At least some photosynthate can travel to the roots for their survival.  If the plant suffers no major stresses during this time, it may survive.  Also, if a portion of the xylem remains intact and the roots are grafted to another tree, it is possible that the roots may get their photosynthate from an undamaged neighbor, while leaving enough water for the canopy to survive.  Then, the tree can create additional water pathways near the intact xylem to continue water transport. 

(10)
7.  Summarize (i.e., list and briefly explain) the three basic components of photosynthesis.  What environmental factors control photosynthesis?


PAR interception – energy is needed for photosynthesis to take place as the 



primary reason for photosynthesis is the conversion of energy to 



photosynthate


Absorption of CO2 – CO2 is the substrate for photosynthesis and is also used in 



transport of energy and is the building block plant tissue


biochemistry – Rubisco is the enzyme required to carry out photosynthesis, and 



is the primary biochemical component.


Environmental factors:  light, co2 concentration, nitrogen availability, temperature

(10)
8. How do leaf shape and photosynthetic capacity vary between sun and shade leaves?


Shade leaves are thinner and have a larger surface area than sun leaves and 
contain less mesophyll (chlorophyll).  Shade leaves have a much lower capacity 


for photosynthesis than sun leaves.

(10)
9.  Why are southwest-facing slopes difficult to reforest in Montana, even though the sites originally supported forests?  How might climate need to change for these slopes to once again support a forest?


These slopes receive direct sunlight in the afternoon during the summer, which means that they face hotter temperatures and the vapor pressure deficit is higher (e.g., drier).  The soil dries out earlier in the summer, and seedlings would face much harsher conditions that they are unable to survive.  In addition, in the winter, the snow on the southwest-facing slopes melts more quickly, and as a result, there is less water in the soil.  Plants on north-facing slopes, have less direct sunlight and slightly lower VPD’s in summer.  Also, the snowpack is deeper, leaving more water in the soil.

(10)
10. Where would you want to put your tent when camping in the Bob Marshall Wilderness in October:  near the top of a hill, on the hillside or near the creek at the bottom of the hill?  Why?  How does this relate to the fact that you can sometimes smell bacon from camps upslope?

On the hillside.  The top of the hill will have colder temperatures because of elevational differences and the greater exposure.  Cold air drainage means that the cold air will settle in valley bottoms, leaving them colder than the hillside as a result.  Cold air drainage is the physical movement of air downhill, and therefore, it will carry the smell of bacon into your campsite just as a wind would.

 (10)
11.  What physical evidence exists to prove that global climate change is a reality?


Increasing CO2


Warming global temperatures



Changing precipitation patterns (more PPT over much of us)


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
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