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Depthwise total P stock across Illinois

Pedon resampling effort

Introduction
o Agriculture-driven human activities have substantially altered 

soil nutrient cycling, leading to long-term accumulation of soil 
total P and other nutrients.

o Soil P accumulation contributes to water-quality degradation 
from local streams to continental scales through eutrophication.

o Archived and resampled soils provide a unique opportunity to 
quantify centennial-scale change in soil nutrients across Illinois

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

Objectives
1) Determine total P stock distribution across Illinois by depth

2) Evaluate changes in soil fertility, including N, P, K and soil 
properties, in archived and resampled soils

How have soil nutrients changed in the last century? Evidence 
from the Illinois Centennial Soil Archive and Hopkins Notebook

o 153 of 460 (33%) 
locations sampled 

o ~100 additional 
locations will be 
sampled in 2026

o 206 of 460 (48%) sites 
unclaimed

o Ongoing analyses for 
~7,900 archived and 
~7,350 resampled soils

o Mehlich III and total 
nutrient elements 
contents will be 
analyzed and reported

Soil Archive Resampling Map

Soil Core Process

R² = 4E-05

-5000
-4000
-3000
-2000
-1000

0
1000
2000
3000

20 70 120

∆T
P 

st
oc

k 
(lb

/a
)

∆Year

R² = 0.004

-6000
-4000
-2000

0
2000
4000
6000

20 70 120

∆T
P 

st
oc

k 
(lb

/a
)

∆Year

R² = 0.0143

-10000
-7500
-5000
-2500

0
2500
5000
7500

20 70 120

∆T
P 

st
oc

k 
(lb

/a
)

∆Year

0-12’’ 0-24’’ 0-36’’

Increase: 58%
Decrease: 42%

Increase: 23%
Decrease: 77%

Increase: 36%
Decrease: 64%

o Less delta TP stock remains positive at deeper depths, reflecting subsoil P mining.
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Hopkins Notebooks for pre-1920
• Hopkins notebooks contains soil 

information sampled 1899-1920;
• 7 notebooks with 500-600 pedons 

included in each notebook;
• Each pedon contains detailed 

sampling date, location, and depths;
• Valuable resource to evaluate soil 

change over 100 years.
Location

Sampling date

Sample by depth
Detailed soil nutrient data by depth
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Soil data 100y ago

oSoil cores were sectioned at 15cm interval; ground for analyses;
oBulk density was measured by oven-dry method.

15 cm

o Surface and 
subsurface 
total P stock 
follow the 
similar trend 
across Illinois

o Partial (dis)-
agreement of 
subsoil total 
P stock and 
Illinois 
subsoil P 
supplying 
power based 
on historical 
loess 
deposition
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