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PINS Proposal

Differential nitrogen absorption in ponderosa pine trees in Golden, CO
During the last fifty years, sources of pollution such as the burning of fossil fuels and the use of fertilizer deposit increasingly high levels of pollutants from the atmosphere into the ecosystems through rain, snow and polluted water sheds.  The effects of these pollutants, especially nitrogen, could be widespread and long lasting, but are so far are little understood.  Although nitrogen is essential to plant life in the northern hemisphere, and is usually the limiting factor on growth, high levels may be harmful (Griffen et al. 1995).  The response of plants to this increase in a limited element offers an insight into the environmental changes caused by human activity.  If responses are measurable, it may be possible to use them as indicators of the health of the environment.  I plan to compare the nitrogen content in ponderosa pine tree needles of two age classes: trees that reached maturity before the nitrogen levels were affected by human activity, and the trees that were still growing rapidly when nitrogen levels increased.  How are slow growing plants such as pine trees responding to the increase in nitrogen in the environment?  Global change is accelerating, and we must identify trends so that we will know what the face of our world will look like in the future.  

To identify trends in nitrogen deposition, I will compare the nitrogen content in needles of trees older than 200 years old to the nitrogen content in trees 50 to 100 years old.  The older trees reached maturity before the nitrogen increases.  To minimize environmental differences between the two age classes, the younger trees will be the closest young tree to known a known old tree.  A stand of old growth ponderosa pines has already been identified, aged, and marked in Apex Mountain Park near Golden (Almond 2005).   I will find the age of the trees by coring them and counting the annual rings.  I will collect needles from each age class and analyze them chemically to determine their nitrogen content.  The differences in nitrogen content and size of the needles between the two age classes will reflect how the trees have responded to increased nitrogen levels in their environment.  I will use vector analysis to interpret the data, because it allows me to analyze these three variables at once, more accurately representing the tree’s response than just nitrogen concentration would (Haase and Rose 1995).  I expect that older trees have responded by storing more nitrogen in their needles for latter use, instead of immediately increasing their growth, while the younger trees have longer needles and higher nitrogen content.  I am predicting this outcome because ponderosas are often limited by the availability of water (Huckaby et al. 2003), and it would be inefficient for the growth rate to explode with increased nitrogen if the tree does not have enough water to support itself.  

I have done walkthroughs at the site to determine the feasibility of the project, and plan to do the research through the spring quarter.  Through this project I hope to gain a more thorough understanding of the complex process involved in designing a scientific study.  It also gives me a chance to gain field and laboratory experience.  Most important, I can finally apply what I have learned in class to a real world problem and contribute to the body of knowledge that I have drawn on for so long.  I am general biology major, but my emphasis has been in ecology and conservation biology.  I plan to continue my studies in ecology in graduate school and hope to continue researching in this field.  By performing the data collection and analysis myself, I am learning skills that I will use for the rest of my career.  My faculty advisor has been my primary resource on this project, and I think he will continue to serve as a sounding board, guide and provider of equipment. 
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Budget

	
	Price break down
	Total Price

	Gloves
	1 pair at $3.00
	$3.00

	Straws

(for storing cores)
	2 boxes (100 straws) at $0.59
	$1.25

	Masking tape

(for marking samples)
	1 roll (60 yards) at $4.00
	$4.00

	Tags

(for marking trees)
	1 package (20 tags) at $4.00
	$4.00

	Nails

(for marking trees)
	2 lbs galvanized roofing nails at $1.75
	$1.75

	Traveling expenses


	23 miles to research site * 12 trips = 276 miles

27 miles to the gallon

$2.40 per gallon


	$25.00

	Sample analysis


	60 samples at $0.95 

Gas $0.40

Combustion tubes $0.09

Reagent tubes $0.06

Catalyst heater tube $0.17

Miscellaneous $0.23
	$57.00

	Poster and printing
	Rough estimate
	$100.00

	Total
	
	$196.00


