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ÅNitrogen inputs are needed and crucial for maintaining 

agricultural production.  

ÅNitrogen is one of the most dynamics and mobile elements. It 

is also susceptible to losses via several pathways.  

ÅWith average worldwide recoveries of 50%, we need to 

continue developing tools that can help us improve the 

management of N. 

ÅDevelop nutrient management systems that minimize the loss 

of nutrients to ground and surface water while maintaining a 

profitable agricultural economy.  
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Ammonia emission from fertilizer 

 

Lemunyon NRCS 



Luancheng County 
China 

Inst. Agric. Modern. 

Selected Cooperators - Locations 



Location of Spain (Valencia Study sites) and Argentina (Study Sites), (Lavado et al, 2010). 
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Selected Cooperators - Locations 



Figure 5. Spatial distribution of the nitrate content in the groundwater of Spain 

(Varela, 1991). 
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Dairy cattle in México: 2.2 million  

Dairy cattle in La Laguna:  0.44 million  

Average herd size: 1,300 cows 

Manure production:  7.5 million of ton/year (as excreted) 
 

0.925 million of ton/year (dry matter) 

The Region of La 

Laguna, 
in the States of Coahuila and 

Durango, México 

Selected Cooperators - Locations 



25,000 ton N 
susceptible  

to being lost  

Gross N Balance in Dairy Farms at La Laguna 
13,800 ton  

of volatilized N  

7,200 ton N 

extracted by forage 

crops 

46,000 ton  

of excreted N 
32,200 ton N 

incorporated into the 

soil  

Figueroa et al., 2009  
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Average Nitrate Concentration  of 

Ground Water 
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South Florida Sun-Sentinel 

SunSentinel.com 



Source: 

Department of 

Environmental 
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U.S. consumption of Nitrogen
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NH3 emissions and NH4
+ in air and 

precipitation (1995-1998) 

  

1990 Annual Anthropogenic NH3 Emissions, AQPP CHRONOS 21-km  

North American Grid, Prepared by CEPS 

Lemunyon, NRCS 





Nitrogen Cycle  

and  

N loss pathways 



Nitrogen Management of Agricultural Systems 

How do we manage nitrogen in order to 

increase Nitrogen use efficiencies and 

reduce nitrogen loss to the environment? 



How is N2O Produced in the Soil? 

How Can N2O Emissions be minimized? 

 

 

How is NO3 Leached from the Soil? 

How Can NO3 Leaching be Minimized? 
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Effect of N fertilizer on N2O and CH4 uptake 

Native grassland                        0.3   6.3 

Fertilized grassland     0.6   4.1 

Irrigated wheat 

  Urea    6.0   0.9 

  Control    2.0   0.8 

Irrigated Corn (Maize) 

  Urea  16.5   0.6 

  Control    1.1   0.6 

 g N2O-N ha-1 d-1                 g CH4ïC ha-1 d-1  

Mosier  et al. 1991, 1995, 1996 



Effect of N fertilizer and NI on N2O 

Irrigated Corn (Maize) 

  Urea     1651 

  Urea + nitrapyrin     980 

  Urea + ECC      483 

  Control         108 

Irrigated wheat 

  Urea         929 

  Urea + ECC      509 

  Urea + DCD      437 

  Control       440 

 g N2O-N ha-1 

Mosier  et al. 1991, 1995, 1996 



Delgado and Mosier 1996, J. Environmental Quality 
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Figure 13. Effect of N fertilizer rate applications on yield and N uptake by irrigated corn (Adapted from Bock and Hergert, 1991). 

Potential N available to leach (NAL) assuming major pathway for losses is leaching. The NAL was estimated as NAL =  N applied ï N 

uptake . 

Delgado 2004 



Figure 5. Essential components of NO3-N leaching index (NLI) (From Shaffer and Delgado, 2002). 







Mean N2O Emissions
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Figure 3. Mean Nitrous Oxide (N2O) and nitrate leaching (NO3-N) from a 10 year site specific simulation of 

a dryland wheat ï fallow rotation in Colorado (wheat); corn-corn rotation in Ohio (corn) and a corn-soybean 

rotation in Ohio (soy).  The simulated scenarios were: 1) aboveground crop residue kept in the field (residue 

retained); 2) removing aboveground crop residue (residue removed); and 3) aboveground crop residue kept in 

the field but removal of a similar amount of N from the fertilizer input (residue retained, decrease fertilizer).  

Delgado et al. 2010 J. Nutrient Cycling  
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Figure 3. Mean Nitrous Oxide (N2O) from a 10 year site specific simulation of a dryland wheat ï fallow rotation in 

Colorado (wheat); corn-corn rotation in Ohio (corn) and a corn-soybean rotation in Ohio (soy).  The simulated scenarios 

were: 1) aboveground crop residue kept in the field (residue retained); 2) removing aboveground crop residue (residue 

removed); and 3) aboveground crop residue kept in the field but removal of a similar amount of N from the fertilizer input 

(residue retained, decrease fertilizer).  
Delgado et al. 2010 J. Nutrient Cycling  



Table 2. 15N applications, recoveries and losses in irrigated 

cover crop studies. 

Delgado et al. 2010 J. Nutrient Cycling  



                                        Ctw 

Canola                233  b 

Fallow                            274  b 

Sorghum sudan-HS     308 ab 

W-Mustard                    225 b 

Sorghum-sudan           390 a 

Sorghum-sudan-hay    386 a 

Take Home Message 

Sorghum Sudan: 

Delgado et al. 2007 J. Soil and Water Conservation 



New Concepts for Nitrogen 
Management 

 

New Nitrogen Index  

 

Mexico, Spain, Ecuador, 

Bolivia, California, 

Caribbean, é.. 

Delgado et al., 2008. Ecol. Eng. 32:108-120 



Team Efforts 

Across Nations  ï 

Case Scenarios 

Ecuador 





Rendimiento vs dosis de N  

y = -3E-05x3 + 0.0049x2 + 0.5703x + 29.284

R2 = 0.9597
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Eficiencia agronomica N vs Dosis N

y = -0.0096x2 + 2.2486x - 33.465
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N lixiviado vs  dosis N

y = 0.0045x2 - 0.3289x + 8.7429

R2 = 0.9264
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ñConservation 

Practices  

to Mitigate and Adapt 

to Climate Change ò 
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The Soil and Water Conservation Society invited the authors to 

review the science of conservation practices and their potential 

for climate change mitigation and adaptation.  

Photo USDA 


