
Nitrate-Nitrogen in Soil Water as Affected by  
N-Fertilizers in Sugarbeet  

under Subsurface Drainage Condition 

Rakesh Awale1, Amitava Chatterjee1, Hans Kandel2 

1. Soil Science 2. Plant Science, NDSU 



Tile Drainage and Nitrogen Dynamics 

Urea Granule 
CO(NH2)2 

NH4
+ 

Ammonium 

NO3
- 

Nitrate 

NH3(gas) 

Ammonia 

Saturated soilSaturated soil  

Water table 

1. Volatilization loss 

Plant uptakePlant uptake  

N2O (gas) 

Nitrous Oxide 

2.Denitrification loss 

NO3 3. Leaching loss 



Winter Spring Summer Fall 

Frozen 
soil 

             
 
 
 
          Vulnerable 
           Leaching 
           period 

Annual Crop 
Soil Nitrogen 

Utilization Rate 

Relative Monthly 
Precipitation Pattern 

(Adapted from Power et al. 1998, Dinnes et al. 2002) 

Vulnerable Period of Leaching Loss 



Urea Granule 
CO(NH2)2 

NH4
+ 

Ammonium 

NO3
- 

Nitrate 

NH3(gas) 

Ammonia 

Saturated soilSaturated soil  

Water table 

1. Volatilization loss 

Plant uptakePlant uptake  

N2O (gas) 

Nitrous Oxide 

2.Denitrification loss 

NO3 3. Leaching loss 

Fertilizer Nitrogen Management under Tile 

Nitrification 
Inhibitor 



Location: NW22, Fargo, ND 

Main plot-treatments: 

1. Tile and 2. Undrained 

Sub-plot treatments: 

1. Control (No N applied) 

2. 146 kg N ha-1 

3. 180 kg N ha-1 

4. 146 kg N ha-1 plus Instinct 

N applied in the form of urea 

Replications- four 

Experiment  
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Weather during 2013 Growing Season in Fargo, ND 



Sugarbeet Yield and Quality  

SLM: sucrose loss to molasses, an impurity parameter; U: Undrained; D: Drained; NP: Nitrapyrin (Instinct) 



Surface Soil N (kg ha-1) Availability Reduced under 
Drained but not Significantly 



Tile Drainage and Nitrogen Dynamics 
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Soil Solution Nitrate Declined under Drained at 2’ depth  

†Values are means ± standard errors (n=4) 

Different small case letters within a column and different upper case letters within a row indicate significant difference at α=0.10. 



Conclusion-Tile drainage and Nitrate loss 
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Increased 

Application of right amount of N-fertilizer is an efficient way to control 
N loss under tile 



Questions ??? 

Comments !!! 


