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Clear Seasonal Differences in Lability of Subalpine Soil Organic Matter 

The goal of this experiment was to see if there were differences in the 
lability (availability for microbial consumption) of  dissolved organic 
carbon (DOC) extracted from both fertilized and non-fertilized soil plots  
at different times of the year. The extracted DOC was fed to aquatic 
microbial communities from The Loch (a sub-alpine lake in Rocky 
Mountain National Park) to monitor the rate at which the microbes in 
the water respired when introduced to the DOC of different origin.  

5. Conclusions 

H0:  
HA1: 
HA2: 

Result 2: Respiration rate of all six 
July teas was notably greater than 

all six September teas 

• Samples were taken from 
all of the September  soils 
and pooled together then 
the DOC was extracted 
through 2 um filters to 
create a ‘meta tea’  

• Once the tea was added in 
varying amounts to the 
testing bottles, oxygen 
readings were taken 
consistently for 2 weeks. 

• Each sample ‘teas’  (season 
by plot, n = 12) were then 
tested (holding the carbon 
content constant). 

2. Background 
 

H0: There are no differences in soil organic matter quality among treatments or months. 
 
H1: There will be seasonal differences in lability of soil organic mater. 
 
H2: Fertilization will increase lability of soil organic matter. 

In  the Loch Vale Watershed there are  six experimental forest plots, three of which 
have been regularly fertilized with ammonium nitrate (F) over the last 15 years and 
three that have not (C). Soil samples have been taken from  each plot at two times 
during 2012; one in July and one in September.  The first step (a ‘proof of principle’) 
was to determine an increasing amount of DOC added to the water resulted in an 
increased rate of respiration (measured as consumption of oxygen). The second step 
was to determine, when the amount of carbon was held constant, if fertilization or 
time of year had any affect on the lability of the DOC. To address this we tested the 
following hypothesis 
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The sample containers incubated while 
oxygen readings were taken periodically 

Result 1: Proof of Principle: 

Increasing concentration of DOC 
increased respiration rate 

 

Result 3: There was no effect of the fertilization treatment on 
respiration of DOC during either July or September 
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Samples of soil were taken 
from 3 control (C) plots and 3 

fertilized (F) plots 

The soil samples were 
mixed with sterile 

water and filtered to 
extract the carbon 

The extracted carbon was incubated with 
the The Loch’s microbial community 

Loch Water (unamended) –  
Sept. C & F ‘teas’– 
July C & F ‘teas’ – 

1. There were differences in 
soil organic matter lability 
among months. 
 
2. In this case, fertilization did 
not effect the lability of soil 
organic matter in any clear 
manner. 
 

If climate change shifts the timing 
of snow pack/melt, temporal 
differences in the processing of 
soil organic matter could change 
ecosystem CO2 flux and DOC 
export to the watershed. 


