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Nitrogen Management
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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 – N uptake. 

Adapted from: Bock, B.R., and G.W. Hergert, 1991. Fertilizer Nitrogen Management. In: Managing Nitrogen for Groundwater Quality 
and Farm Profitability. p. 139-164. Soil Science Society of America, Madison, WI.



Nitrogen Management of Agricultural Systems

How do we precisely manage nitrogen to 
increase its efficiency and reduce its losses 
to the environment?

Berry, J.K., J.A. Delgado, R. Khosla, and F.J. Pierce. 2003. Precision conservation for environmental 
sustainability. Journal of Soil and Water Conservation 58(6):332-339.
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• There are countless nutrient/nitrogen management tools in 
existence, ranging from simple Tier-1 tools to highly complex 
research models (Tier-3).

• Nitrogen is the most critical nutrient used in cropping 
systems worldwide.

• In the majority of soil systems where nitrogen is applied, 
crops respond with higher yields.

• Following are just two examples of nitrogen management 
tools that could be used to help improve fertilizer 
recommendations while reducing reactive nitrogen losses to 
the environment.



Nitrogen Index



Figure 6. Tier structure of proposed NO3-N leaching index (NLI) (From Shaffer and Delgado, 2002).

Shaffer, M., and J.A. Delgado. 2002. Essentials of a national nitrate leaching index assessment tool. 
Journal of Soil and Water Conservation 57(6):327-335.







Figure 5. Essential components of NO3-N leaching index (NLI) (From Shaffer and Delgado, 2002).
Shaffer, M., and J.A. Delgado. 2002. Essentials of a national nitrate leaching index assessment tool. 
Journal of Soil and Water Conservation 57(6):327-335.



Team Efforts Across Nations: 
Case Scenarios

Mediterranean Region of Spain 
&

Pampas Region of Argentina



From: De Paz, J.M., J.A. Delgado, C. Ramos, M. J. Shaffer, K.K. Barbarick. 2009. Use of a new GIS nitrogen index assessment 
tool for evaluation of nitrate leaching across a Mediterranean region. Journal of Hydrology 365:183–194.



Team Efforts Across Nations: 
Case Scenarios

Mexico






















Team Efforts Across Nations: 
Case Scenarios

Kentucky, USA



Bolster, C.H., T. Horvath, B.D. Lee, S. Mehlhope, S. Higgins, and J.A. Delgado. 2014. Development and 
testing of a new phosphorus index for Kentucky. Journal of Soil and Water Conservation 69(3):183-196.



“NRCS in Kentucky, in partnership 
with the Agricultural Research Service 
(ARS), developed a new combined 
Nitrogen and Phosphorus Risk 
Assessment Tool to protect water 
quality and analyze the potential 
impacts to the Kentucky livestock 
industry. The tool is the first in the 
nation to generate two risk 
assessment reports – one for Nitrogen 
and one for Phosphorus - with one 
single data input to reduce the time 
spent on conservation planning.”

Excerpt and screenshot from USDA-NRCS webpage:
USDA-NRCS. 2022. Nutrient Management. Accessed 22 July 2022: 
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ky/technical/ecoscience/nutrient/

http://www.ars.usda.gov/main/main.htm
https://www.nrcs.usda.gov/wps/portal/nrcs/main/ky/technical/ecoscience/nutrient/


“The NRCS is using a Nitrogen 
Index Tool that can assess the risk 
of Nitrate leaching based on the 
field’s soil type, the crops grown, 
and the fertilizer materials used, 
and can be utilized to choose 
different crops or nutrient sources 
to alleviate the Nitrate leaching rate 
to the ground water.”

Excerpt and screenshot from USDA-NRCS webpage:
USDA-NRCS. 2022. Nutrient Management – Field Application. Accessed 22 July 2022: 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ky/technical/ecoscience/nutrient/?cid=stelprdb1257173

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/ky/technical/ecoscience/nutrient/?cid=stelprdb1257173


Team Efforts Across Nations: 
Case Scenarios

China



Li, Z., X. Wen, C. Hu, X. Li, S. Li, X. Zhang, and B. Hu. 2020. Regional simulation of nitrate leaching potential from 
winter wheat-summer maize rotation croplands on the North China Plain using the NLEAP-GIS model. 
Agriculture, Ecosystems, and Environment doi: 10.1016/j.agee.2020.106861



From:

Li, Z., X. Wen, C. Hu, X. Li, S. Li, X. Zhang, B. Hu. 2020. 
Regional simulation of nitrate leaching potential from 
winter wheat-summer maize rotation croplands on the 
North China Plain using the NLEAP-GIS model. 
Agriculture, Ecosystems and Environment. doi: 
10.1016/j.agee.2020.106861



• Tier 1, Tier 2 and/or Tier 3 tools can be used 
to assess and improve nitrogen 
management to reduce nitrogen losses to 
the environment. 

• Nitrogen management tools can be used to 
assess nitrogen management rates to 
improve nitrogen management, yields, and 
economic returns to farmers.



Thank you !
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