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Objective

Evaluate the effects of ammonium phosphate fertilizer 

source and application timing on the concentrations 

and loads of dissolved N and P fertilizer-derived losses 

via surface runoff when applied as a full maintenance P 

rate for complete corn-soybean rotation across two 

landscapes representative of the southern and northern 

Corn Belt

Hypotheses

Central IL Mollisol: 

• 1% slope

• Drummer & Flanagan

▪ Total C: 22.0 mg C g soil-1

• No-tillage since 2021

Southern IL Alfisol:

• 5% slope & fragipans

• Blair series

▪ Total C: 16.1 mg C g soil-1

• No-tillage since 2019

• At southern IL Alfisol, fertilizer-derived N and P losses followed 

the order of BLD > STR > MAP 

• Results contradicted our hypothesis, probably due to:

▪ Steeper slope = higher water kinetic energy = shorter water-soil 

contact time & more runoff flow than the Central IL Mollisol

▪ The highest losses observed over both years occurred at a point 

when struvite was releasing N and P

• At Central IL Mollisol, P application timing had a greater impact 

on N and P losses than P source

▪ Fall timing: MAP ≈ STR

▪ Spring timing: MAP increased DRP while STR reduced DRP 

• STR-S reduced fertilizer-derived N and P losses relative to MAP 
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Summary

Replicated, randomized treatments:

• Three MAP-struvite blends (MAP, STR, 50%MAP / 

50%STR BLD) & P-unfertilized control (CTR)

▪ P maintenance rate for the complete corn-soybean 

rotation

▪ 180 bu N ac-1 applied as urea at corn planting

• Spring (S) versus fall (F) fertilizer timing events 

40’ long x 10’ wide runoff and erosion collection plots 

with 55-gallon drums

• Two-year monitoring of natural rainfall runoff events

• 1,866 runoff samples 

• Fertilizer-derived dissolved N and P losses would 
increase inversely to ammonium phosphate fertilizer 
solubility (struvite < blend < MAP), with a greater 
reduction in P losses relative to N losses 

• Dissolved N and P runoff loads would be lower for 
spring ammonium phosphate application compared to 
fall application at the central IL Mollisol

Site description

Experimental design

Collection within 48 h of  

runoff event

0.45 μm filter & 

frozen at 6 ºF

Colorimetric 

analyses 
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Central IL Mollisol
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P source: struvite relative to MAP
STR-F: -36% DRP, -4% NH4-N, -79% NO3-N

STR-S: 78% DRP, 71% NH4-N, 78% NO3-N

• 23 days from fall fertilization until the 

first runoff event (precip. 1.09”)

• 2 days from spring fertilization until the 

first runoff event (precip. 2.13”)

P timing: spring relative to fall
• MAP: -158% DRP, -75% NH4-N, -165% NO3-N

• STR: 58% DRP, 51% NH4-N, 68% NO3-N
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