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Mean Annual Rainfall 103.4 cm 

Mean Temp. 10.3-19.1° C 

Crop systems 1) Forage (silage, alfalfa) 

2) Grain (corn, soybeans) 

Manure Treatments 0, 100, 200, 300, 400 kg total 

P ha-1 annually for 4 years 

Mid-Atlantic US Region: State of Maryland 

• >287 Million Broilers/year 

• ~ 1 Billion annual revenue 

• ~ 345,000 tons of poultry 

litter removed annually 

• Regulations on farmers 

based on soil P values  



Mehlich-3 P Saturation Ratio Over 15 Years 
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𝑀3‐ 𝑃𝑆𝑅 =
𝑀3‐ 𝑃 𝑀3‐ 𝐹𝑒 + (𝑀3‐ 𝐴𝑙) 

Environmental threshold 

of 0.15 or 15% 

 P saturation exceeds 

environmental 

threshold at 15 years of 

no P application 

 Minimal decline in PSR 

Lesson: M3-PSR 

will remain above 

environmental risk 

for decades 



Relationship between P Saturation and WEP 
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Environmental 

threshold of 0.15 

y = 82.4x-7.626 

y= 38.7x-1.356 

 WEP indicates 

high potential for 

soluble P loss 

 Change point: 

Increased and 

more variable P 

loss above 0.15 P 

saturation 



Decline in Water Extractable P Over 15 years 

 No significant 

decline between 9 

and 15 years 

 Highest 2 manure 

treatments 

remained above 

environmental 

threshold 

Environmental 

threshold of 8.6 mg/kg 
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Water Extractable P in Legacy P Soils 

Not Exhausted 

Roswall et al. 2021 

Water 

 After 8 sequential 

extractions of 1:100, 

P was not exhausted 

below the US EPA P 

threshold 

Lesson: WEP 

pool will continue 

to be fed by 

legacy P stored in 

soils for decades 

US EPA threshold  

0.03 mg/L 



Soil P Storage Capacity Over 15 Years 
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 Soils with 

manure 

treatments had P 

source (enough 

available P). P 

sink in control. 

 

Lesson: P is 

available to 

crops during 

the drawdown 

period 
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