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Crop land  Acre s  b y County

Source: USDA-NASS, Census of Ag . 2012



Land use Chang e s  ove r Tim e  – Iowa  (Millions  o f Acre s)

Source: USDA Census of Agriculture, NASS



Nitrog e n  Cyc le



Estim a te d  Com m e rc ia l Fe rtilize r N b y Coun ty (lb s of N)

Source: Brakebill, J .W. and Gronberg, J .M., 2017, County-Level Estimates of Nitrogen 
and Phosphorus from Commercial Fertilizer for the Conterminous United States, 1987-
2012: U.S. Geological Survey data release, https://doi.org/10.5066/F7H41PKX.



Estim a te d  Manure  N b y County (lb s of N)

Source: Gronberg, J .M., and Arnold, T.L., 2017, County-leve l e stimates of nitrogen and phosphorus from 
animal manure  for the  conte rminous United States, 2007 and 2012: U.S. Geological Survey Open-File  
Report 2017–1021, 6  p ., h ttps://doi.org/10.3133/ofr20171021.



Estim ate d  Com b ine d  Com m e rc ia l and  Manure  N b y Coun ty (lb s of N)



Wate r Flow Pa thways

Land management and land use impacts ET and infiltration which in 
turn impact surface runoff, subsurface drainage, deep percolation

Naturally Well-Drained Soils Soils with Poor Natural Drainage

Leaching of Nitrate-N 
and some phosphorus

Delivery of Nitrate-N 
and some phosphorus



Estim a te d  Tile  Dra inag e  b y County

Source: USDA Census of Ag. 2017. From: Valayamkunnath, P., Barlage , M., Chen, F. e t al. Mapping of 30-
mete r re solution tile -drained croplands using a geospatial mode ling approach. Sci Data 7 , 257 (2020). 
https://doi.org/10.1038/s41597-020-00596-x



Nitra te -N Le ach ing  – Iowa  In form ation  (Corn -Soyb e an  Rota tion )

For comparison: Restored 
prairie had nitrate-N 
concentrations <1 mg/L in 
leachate



Nitra te -N Conce n tra tions Re la te d  to  Land use – Up p e r Miss  and  Oh io 
Rive r Basins(Crum p ton  e t a l., 2006)

Crumpton, W.G., Stenback, G.A., Miller, B.A., and Helmers, M.J., 2006, Potential benefits of wetland filters for tile drainage 
systems—Impact on nitrate loads to Mississippi river subbasins: U.S. Department of Agriculture, CSREES Project Completion Report. 



Nitra te -N Conce n tra tions Raccoon  Rive r ne ar De s Moine s
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Raccoon River near Des Moines

EPA Drinking Water Standard (10 mg/L)



Predicted concentrations of nitrate in U.S. groundwater

Source: The quality of our Nation's waters: Water quality in principal aquifers of the United States, 1991-2010
USGS Circular 1360, figure 6-7

N Inputs
Tile Drainage

https://pubs.er.usgs.gov/publication/cir1360


Summary
Su b s tan tia l a rea s  of th e  U.S. in  an n u a l c rop  
p rod u c tion  – th ese  a rea s  h ave  g rown  ove r t ime

Are as  w it h  e xt e n s ive  c ro p  p ro d u c t io n  a ls o  
h ave  e xt e n s ive  Nit ro g e n  in p u t s  fro m  
c o m m e rc ia l fe rt ilize r an d  m an u re

Nit ra t e - N le ac h e d  b e lo w  t h e  p lan t  ro o t  zo n e  
is  s u s c e p t ib le  t o  lo s s  t o  d o w n s t re am  w a t e rs  
– s u rfac e  o r g ro u n d  w a t e r
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Tile  d ra in ag e  t h ro u g h o u t  m u c h  o f t h e  Up p e r 
Mid w e s t  d e live rs  n it ra t e - N lo s t  fro m  c ro p  
ro o t  zo n e  t o  s t re am s

4
Are as  w it h  e xt e n s ive  c ro p lan d  an d  N in p u t s  
h ave  e le va t e d  Nit ra t e - N c o n c e n t ra t io n s  in  
s u rfac e  an d  g ro u n d w a t e r
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