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The Bonanza Creek LTER biogeochemistry program includes several projects examining 

the role of dissolved organic N (DON) in forest 
ecosystems.  The emphasis of these projects are 2-fold:  
1) what are the turnover characteristics and composi-
tion of DON in taiga forest soil, 2) what is the direct 
role of organic nitrogen in the N nutrition of these 
forests?  Taiga soils are dominated by organic soil N 
fractions, with correspondingly low concentrations of 
ammonium and nitrate.  The makeup of the DON pool 
includes a sizeable fraction composed of free amino 
acids, which pool is approximately 5-fold greater than 
the ammonium pool.  

  The stable isotope signature of soils and plants 
show that species in high-fertility soils, such as alder, 
differ greatly from species such as willow and black 
spruce that grow in low-fertility soils.  This divergence 
underscores the differences in N dynamics among these 
soils, and suggests variation of N sources across 
successional gradients.  

Both laboratory and in situ field estimates of 
amino acid turnover suggest that this pool is very 
dynamic.  For example, the flux of nitrogen through the 
amino acid pool in black spruce soils is over an order-

of-magnitude greater than the rate of gross 
mineralization. Even in the earliest successional stage, 
the turnover rate of simple amino acids, such as 
aspartate, glutamate, and glycine, is on the order of less 
than 1 hour.  From these results we suggest that the 
transformation of protein to amino acids and not amino 
acids to NH4

+ is the major factor limiting N availability 
in these soils. As DON turnover constitutes a large 
proportion of the annual N flux in these forests, it 
warrants inclusion in models of climate change in high-
latitude ecosystems.                                                                                                                               
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CO2 flux, expressed as atom percent excess (APE),
 from soil in the willow stage of succession 
amended with 13C-Ala, Asp, Gly
 

APEcum = 0.348 * (1 - e -1.78*time)
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