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I. Background 
 Nitrogen deposition due to increased urbanization and 
agriculture has been found to raise the nitrogen levels within soil 
and lake ecosystems in Rocky Mountain National Park1. 

 

 Previous studies have shown that the addition of nitrogen caused 
by nitrogen fertilization decreases the carbon to nitrogen ratio 
within the soil3. 

 

 Carbon, both within or leaving the soil, is found in many forms: 
CO2 respiration, dissolved organic carbon (DOC), and microbial 
biomass carbon (MBC). 

 

 The hypothesized mechanism (Figure 1) suggests increased 
nitrogen would alter the microbial mass pool, decrease the stored 
carbon within the soil, and increase respired carbon. 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Hypothesized interaction between microbial biomass and 
dissolved organic matter in response to high or low nitrogen levels. 
Larger arrows represent a greater mass of carbon flux towards that 
carbon pool. 

 

II. Questions 
 Q.1. Does nitrogen fertilization influence the microbial biomass 
carbon content? 

 

Q.2. Does nitrogen fertilization alter the amount of dissolvable 
organic carbon within the soil? 

 

Q.3. Will the carbon to nitrogen ratio decrease as nitrogen is added 
to the soil, supporting previous findings? 

R. 3. Carbon to Nitrogen Ratio 

 

 

 

 

 

 

 

 

 

 The C:N  ratio had a decreasing trend between the control and the 
fertilized plot; though the decrease was not statistically significant 
(p = 0.0946) within this timeframe, this trend could prove 
significant with continued treatment.  

 The total percent nitrogen remained constant with the addition of 
the fertilizer.  

 The percent carbon, however, decreased with the addition of 
nitrogen; though the decrease was not statistically significant (p = 
0.137), the decreasing trend in the C:N ratio can be attributed to 
the decrease of percent carbon.  

 

VI. Summary 
 S.1. The addition of nitrogen does not significantly influence the 

microbial biomass carbon content; instead the season increases the 
carbon within the microbial biomass pool.   

 

 S.2. The dissolved organic carbon did not significantly increase 
with the surplus of nitrogen; however, the season significantly 
decreased the carbon content within the dissolved organic carbon 
pool.  

 

 S.3. The C:N ratio decreased with the addition of nitrogen because 
of the reduced percent carbon within the soil; this decrease is not 
yet significant but replicable.  

 

VII. Discussion 
The proposed mechanism does not appear to represent the 
interaction within the soil. The microbial carbon did graphically 
show a decrease with the addition of nitrogen as predicted, 
though this decrease was insignificant. The dissolved organic 
carbon appeared to increase with the addition of nitrogen, though 
this increase was also not statistically  significant. The carbon to 
nitrogen ratio graphically showed a decrease in the ratio but this 
decrease was not significant. The change in seasons appears to be 
the driving force of carbon flux within or out of the soil. 
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III. Methods 
 Samples were taken from a combination of fertilized and 
non-fertilized (control) plots3 in July and September of 2012.  

 Soil samples were sieved and extracted with water to access 
DOC pool and with 1% chloroform to access the MBC pool.  

 Dissolved carbon pools (DOC and MBC) were quantified 
using a total organic carbon (TOC) analyzer (combustion).  

 Soil carbon and nitrogen content was determined through 
the LECO (combustion). 

 

IV. Results 

               R.1. Microbial Biomass Carbon 

 

 

 

 

 

 

 

 

 

 
 There was not a statistically significant difference between 

the control and fertilized plots within each sample date.  

 There was a stronger seasonal influence to the amount of 
microbial biomass carbon.  

 The carbon within the microbial pools  of both the control 
and fertilized plots increased significantly from July to 
September (control p = 0.00404, fertilized p = 0.0116). 

 

R.2. Dissolved Organic Carbon 

 

 

 

 

 

 

 

 

 
 Within the dissolved organic carbon pool, there was not a 

statistically significant difference between the fertilized and 
non-fertilized plots.  

 Season significantly influenced the amount of dissolved 
carbon with the soil (p < 0.001) ; this was seen as a decrease 
in dissolved organic carbon from July to September. 
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