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2013 Results 



2013: NO2-N + NO3-N 
 



2013: Dissolved Phosphorus 
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October samples show drop in dissolved phosphorus. Likely a result of Osmocote P release decreasing due to temperature and availability of remaining P (over 90% P in Osmocote is fast release). 



2012 Dissolved Nutrients 
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2013 Dissolved Nutrients 
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2013 Sediment δ15N Isotope Values 

δ15Νfertilizer = -0.3‰  
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Enriched sediment δ15N values and depleted plant δ15N values are observed in high and low amended sediment plots. If excess ammonium is present, nitrification is the limiting step and the nitrate formed is depleted in N-15. 

MAIN POINT: Enriched N-15 in sediment and depleted N-15 in plant tissue is consistent with the literature’s description of isotope fractionation when excess ammonium is present in the system. This provides evidence that nutrients from the Osmocote are being taken up by the plants. 

Sediment 
The δ15N signature in sediment is consistent throughout June, July, and August. 

Fertilizer
About δ15N is about -0.3 per mil

(Fox and Papanicolaou, 2008)
“Nitrification or Step 2 is limiting if large amounts of ammonium (NH4) are present, and a large fractionation ensues where the nitrate (NO3)  formed is strongly depleted (-) in 15N and the residual soil is enriched. Ammonification, Step 1, is rate limiting if organic nitrogen is slowly converted to ammonium NH4 , therefore small amounts of ammonium NH4 exist; and fractionation is very small with the final nitrate NO3  having an isotopic composition similar to the organic nitrogen.”
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2013 SAV Response to Nutrient Amendments 



2013: Osmocote + Urea 

2012: Osmocote 
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Using the range of release rates from other studies and the bucket and mesocosm tests I estimated the dissolution rate of nutrients from the fertilizer in the field for each month it was deployed. These estimates took into account the type of fertilizer mix, temperature, and time in the field. 



Nutrient Loads 



Osmocote Bucket Tests: NO3-N 

Inside: 60°F Outside: 80°F 

Used Bag 

New Bag 

kdissolution 

kdissolution 
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Nutrient dissolution rates are largely dependent on temperature, shown by the difference between the white area where the temperature is below 60 degrees F and the red where the temperature was approximately 80 degrees F. 

We also found that the dissolution rate is also dependent on how long the fertilizer has been water. There is an long term effect, shown here; the red/yellow and green/blue compare a new bag of fertilizer and a bag of fertilizer that had been in the Willard Spur for approximately two months.
----- Meeting Notes (10/23/13 16:52) -----
same color



Osmocote Bucket Tests: PO4-P 

Inside: 60°F Outside: 80°F 

Used Bag 

New Bag 

kdissolution 

kdissolution 
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A similar pattern is shown here for dissolved phosphorus. One interesting difference is the rate of dissolution from the new bag (red) is less than than the rate of dissolution from the old bag in the field. 



Mesocosm Tests:  
2012 Osmocote 

kdissolution 

kdissolution 
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Maximum dissolution rates represented here 1.1 g*day-1*kg-1 PO4-P and 6.7 g*day-1*kg-1 NO3-N. Rates were determined using the slope of the initial rise in mass inside the mesocosm. This is very likely a maximum dissolution rate. 



Mesocosm Tests:  
2013 Osmocote + Urea 

kdissolution 

kdissolution 
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In 2013 we wanted to focus on the months of April and May. That required a fertilizer that would release nutrients at temperatures below 60 degrees F. We added coated and uncoated urea. In order to have a larger flux of nitrogen into the water column. That is reflected here, Only 60% of the 2013 mix is Osmocote that contains nitrate, ammonia, and soluble phosphorus, the rest of the mixture is organic N. 
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