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P fractionation in Thebes Deep Core Treatment effect on P pools in Morrow Plot

Rotation effect on P pools in Morrow Plot
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o The recommended soil test P value from the Illinois Agronomy 
Handbook is based on subsoil P supplying power, which in part 
depends on the thickness of loess deposit

o There is a great interest in understanding the depth sequence soil P 
forms and amounts in well-preserved loess parent material, and 
how does it change with soil development over time

o Agricultural management effect on soil P cycling as a function of 
depth is also of great importance

o It is critical to understand more about the subsoil P pool sizes and 
total P amount, so that we can make better use of the subsoil P 
supplying power in the future

o High total P content (~1200 mg/kg) in top 
40ft depth (Peoria and Roxana Silt)

o Apatite dominates in the top 52ft, while Po
and labile Pi present beneath 52ft

o Total Po is the dominant P pool in the top 
60cm, and apatite dominates in subsoil

This work was supported by Illinois Nutrient Research and Education Council award 
#2021-4-360731-469. 

Figure 1. Phosphorus supply power regions in the Illinois Agronomy Handbook, 
compared to loess thickness and age described by previous geological surveys.

Objectives
1) Understand P distribution and speciation in deep loess core in 

Illinois as a function of depth (soil development)
2) Determine the depth distribution of P pools in intensively managed 

agricultural soils in central Illinois
3) Evaluate the long-term effect of agricultural management (i.e., 

fertilizer application, crop rotation) on soil P cycling

Subsoil phosphorus supplying power in Illinois: depth sequence 
phosphorus pools in deep loess core and loess-derived Mollisols

o Thebes site is located at unglaciated southwestern Illinois, which 
contains an unusually well-preserved four-fold loess-paleosol 
sequence with continuous eolian deposition and soil development

o Loess parent materials in Illinois contain appreciable P (250-400 
mg/kg), largely in apatite forms and not thought to be crop-available

►Figure 2. Treatment 
of Morrow Plot from 
1967 to present. No 
fertilizer was applied 
in yellow plots, and 
Nitrogen-Potassium-
Phosphorous was 
applied in pink plots.
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Mollisols:
Flanagan silt loam

A yellowish-brown to grey 
loess, that is ubiquitous in 
the central US as the 
surficial loess unit, was 
deposited during the late 
Wisconsinan (25-12 ka)

Peoria Silt

A pinkish-brown to tan 
loess and colluvial silt, 
and was deposited 
widely in the central US 
during the middle 
Wisconsinan (55-28ka)

Roxana Silt

Predominately loess and 
forms the parent material for 
the Sangamon Geosol in 
uplands beyond the Illinoian 
ice margin (190-110ka)

Loveland Silt

Yarmouth Geosol, the paleosol 
overlain by Illinoian deposits and 
developed in pre-Illinoian 
deposits (250-200ka)

Crowley’s Ridge Silt

o Larger P pools present in top 30cm with NPK, 
no fertilizer show greater P pools in subsoil

o NPK application results in significant 
difference in crop rotation effect on soil P

o Subsoil P supply power is high in loess-
derived subsoil due to high P content in loess
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