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Agricultural P Balance = (Manure + Fertilizer) - Crop Uptake 

Agricultural P balance 

Agricultural P 

surpluses are 

widespread 



Proxy Estimate of Legacy P 

River Phosphorus Export 

Agricultural P Balance 

If the ratio was greater than 1, or less than 0, we 

assumed that legacy P was a source to river P export. 



Trends in river P loads 

compared to changes 

in agricultural P 

balance 

Trends in P balances and river loads 



Trends in P balances and river loads 

Watersheds coded by 

legacy P status AND   

P balance group  



There was no 

significant relationship 

between the change in 

P balance and the river 

P export 

Trends in P balances and river loads 



Trends in P balances and river loads 

For the 43 watersheds in Q1, 

river P export increased 

despite reductions in 

agricultural P balances. 



Trends in P balances and river loads 

For the 19 

watersheds in Q3, 

river P export 

decreased despite 

increases in 

agricultural P 

balances. 



• Legacy nutrients may degrade water quality 

despite reductions in P surpluses on the 

landscape 

P balance (kg km-2) = (Pfertilizer + Pmanure) – (Pcropuptake)  
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• Agricultural Phosphorus Balance  

• But sometimes there is a disconnect, and 

river nutrient loads do not have the same 

trend trajectory as nutrient balances. 
 

• Theoretically, a phosphorus (P) balance trend should match an P 

river load trend 

Summary and Conclusions 

Riparian Buffer Strip - BMP 
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• We hypothesize that this may be due to 

watershed buffering capacity and best 

management practices(BMPs) protect water 

quality despite increasing P surpluses on the 

landscape 
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For more information: 

• Contact Information: Sarah Stackpoole, Research 
Ecologist, US Geological Survey, Denver, Colorado, 
USA, sstackpoole@usgs.gov  

 

• Study Reference: Sarah M. Stackpoole, Edward G. 
Stets, and  Lori A. Sprague. 2019. Variable impacts 
of contemporary versus legacy agricultural 
phosphorus on US river water quality. 
PNAS 116 (41) 20562-20567 
https://doi.org/10.1073/pnas.1903226116 
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