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Introduction

Struvite: A slow release phosphorus source for Illinois 
corn and soybean

• The Illinois Nutrient Loss Reduction Strategy (NLRS) has a goal of a 25% 
reduction of baseline total P losses by 2025 and 45% by 2035 

• Struvite (NH4MgPO4; 5-28-0) recovered from wastewater streams is a 
renewable and candidate ‘right source’ of P 

• Struvite production in the U.S. currently concentrated in the Midwest
• The low water solubility suggests a potential to lower P loss risk compared to 

highly water-soluble P fertilizers 
• Limited assessments of struvite for Midwest soil and cropping systems
• Struvite, combined with the right rate, placement, and timing may be the 

optimal candidate to meet all of the 4R’s for nutrient stewardship
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Struvite Greenhouse Experiment

Results

• A greenhouse experiment was conducted in 2018 using struvite-MAP blends in 
the proportions of 0-100, 25-75, 50-50, 75-25, and 100-0. An unfertilized 
treatment was also included (0P)

• Plant biomass, P and N concentration, and P and N uptake were measured to 
assess the effect of increasing proportions of struvite on plant growth

• Soil test P (STP) measured to assess hypothesized changes in P loss risk with 
increasing proportions of struvite

• Results were used to inform a corn-soybean field evaluation of struvite
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Greenhouse Crop Responses

Struvite Field Trial
• Year one of a field trial was conducted in 2019 growing corn fertilized with 

struvite-MAP blends in the proportions of 0-100, 25-75, 50-50, and 75-25
• Tillage effects on blend performance was assessed in conventional and no 

tillage
• Placement and timing were coupled as spring broadcast, spring banding, and 

fall broadcast to test these effects on blend performance. Broadcast treatments 
were incorporated during fall conventional tillage

Objectives
1. Determine the greatest proportion of struvite that produces similar biomass, P 

concentrations, and P uptake in V12 corn and R1 soybean than MAP alone in 
a greenhouse

2. Determine the greatest proportion of struvite that maintains corn yields in a 
field trial

3. Quantify the effects of tillage, placement, and timing on the potential of struvite 
to serve as a P source for corn

ResultsGreenhouse Post-harvest STP

ResultsField Trial Corn Yields

• Struvite proportions up to 75% 
produced similar corn yields to MAP 
alone across all other treatments 

• Struvite-MAP blends did not have a 
significant effect on corn yield

• Yields were significantly greater 
with conventional tillage over no 
tillage

• No effect of timing or placement on 
struvite efficacy within tillage 
treatments

• Above and below ground biomass decreased with increasing struvite 
proportion in both crops, likely due to a lack of P availability early in the 
experiment

• Corn total biomass treated with STR0 was not significantly different from 
STR25 and STR50

• Soybean total biomass treated with STR0 was not significantly different 
from STR25 and STR50

• P concentration and uptake deviations from the 0P control were greater 
in corn than in soybean 

• P concentration was negatively correlated with aboveground biomass 
most likely from biomass dilution. 

• Increasing struvite proportion led to lower biomass and thus greater 
concentration of nutrients

• P uptake were not correlated with aboveground biomass and treatment 
was not a significant effect 

• Greater P uptake in fertilized crops suggests struvite P availability 
increased throughout the experiment  

• P loss risk declined with the use of struvite as post-harvest STP generally 
decreased with increasing struvite proportion at all three depths

• The lowest STP levels were observed in the middle layer, the area of greatest 
root density and therefore P uptake

• Although fertilizer was placed in the top layer, P movement into the bottom 
layer was observed even in the unfertilized control

Struvite granules (300 SGN)


	Slide Number 1

