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Polyphosphate-accumulating organisms (PAOs) present 

an opportunity for novel P retention methods

Can we use management practices to manipulate PAO 

metabolism to mitigate P losses from Illinois 

agroecosystems?

Preliminary Results

Objectives

1. Detect and quantify microbial species and key genes associated with PolyP 

accumulation in agricultural soils.

2. Determine if PolyP accumulation and P retention can be enhanced by 

agricultural management practices, such as carbon inputs

3. Compare P losses among combinations of PolyP-promoting management 

factors implemented in a maize field experiment.

Conclusions and Next Steps:
• P leaching losses were comparable among treatments, and ongoing work is evaluating microbial PolyP pools and plant P uptake to better 

capture P retention pathways.

• We will continue to quantify key PolyP cycling genes, such as ppk (polyphosphate kinase), across all timepoints to better understand 

differences in PolyP cycling PAO presence.

Figure 1. PO4-P 

(orthophosphate

-associated P) 

leached (kg ha -1) 

as measured by 

resin lysimeters 

installed in 

experimental 

plots during the 

2025 field season. 

Figure 2. Copy number of 

ppx (exopolyphosphatase), 

a key PolyP cycling gene, 

per ng DNA from 2025 

field season approximately 

two weeks after the onset 

of treatments

Abundance of key 

genes was similar 

across treatments 

after two weeks

P leaching levels did 

not differ significantly 

between fertilization 

treatments

Approach
Targeted management practices, such as carbon additions to closed depressions, 

may increase P retention in Illinois agroecosystems by stimulating PAO activity.
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