
• We are measuring the following soil health 
indicators to see if they can help us improve 
CSTV estimates:
• Mineralizable C (a.k.a. soil respiration, Solvita test)
• Mineralizable N
• Permanganate-oxidizable C (POX-C)
• Activity of six C, N, and P cycling enzymes

• Soil health indicators are not correlated with 
relative yields
• Right: Activity of phosphomonoesterase (PME) and 

phosphodiesterase (PDE), enzymes involved in P 
cycling, show no correlation with relative yield in 
2024 P trials.

• Continued investigations will focus on 
interactions between soil health, yield, 
precipitation, and CSTV.

Critical soil test values (CSTV) are used in phosphorus 
(P) and potassium (K) fertilizer recommendations to 
answer the question: At what soil test level should 

farmers apply fertilizer to ensure a yield response? 
And, at what soil test level does fertilizer P or K 

produce a net ROI response?
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ON-FARM TRIAL DESIGN & STATUS CSTV ARE LOWER THAN EXPECTED

Anonymized on-farm trial data 
will be available in an online 
tool to calibrate CSTV. Beta 

version is available at: 
https://tools.asc.illinois.edu/

CSTV are based on the relationship between the 
soil nutrient concentration and relative yield 
when fertilizer is applied vs. when no fertilizer is 
applied (Fig. 1). CSTV is the soil test value above 

which relative yield does not excel 90-95%, 
meaning that nutrient additions are unlikely to 

increase yields.

The Illinois Agronomy Handbook’s 
CSTV are in desperate need of 
updating. Current CSTV …

Have not been updated in 70+ years,

Lack regional specificity, accounting only for 
subsoil P supply (for P; Fig. 1) or CEC (for K),

Are based on outdated soil tests which are rarely 
used in modern soil testing labs,

Use only 0-6” soils and do not reflect subsoil 
nutrient supply,

Do not consider soil biology, and

Were calibrated on outdated crop hybrids and 
management practices.

Figure 1. (Left) CSTV calibration for P, and (right) P subsoil supply 
power regions, which inform CSTV. From the Illinois Agronomy 

Handbook, Chapter 8.

We are conducting on-farm P and K omission trials to 
update CSTV. Trials began in 2024 and extend through 
2026. Our updated CSTV will …

Have high regional specificity by accounting for soil type and county

Utilize modern soil tests alongside older tests to modernize CSTV estimates 
and create conversion factors between tests

Reflect 0–7” and 7–14” soil depths, allowing us to evaluate if subsoil nutrient 
supply can offset fertilizer costs

Employ a variety of soil data to calibrate CSTV (soil health indicators, soil 
properties)

Account for modern tillage methods and crop hybrids

To date, we have 85 on-farm P and K trials across 25 counties.

P

On-farm K trial data from 2024-25: CSTV calibration 
reflects high variability of on-farm data.K

• Opposite of P, K CSTV from Cate & Nelson 
model was 13% lower at 0-7” (80 ppm) 
compared to 7-14” depth (92 ppm)
• Only 0-7” shown

• CSTV models did not fit K data well due to 
many cases of >100% RY at low STK.

• Model fit can be improved by changing RY 
>100% to 100%, but then the ‘messy’ reality 
of on-farm data is erased.
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We need more 
fields to accurately 

update CSTV! 

Interested? Contact 
Ezra Moses: 

moses8@illinois.edu

Participating farmers 
receive a $1,000 

stipend per field and 
a full suite of soil test 
and soil health data.

Soil test K (ppm)

80 ppm at 
0-7” depth

Soil test P (ppm)

17 ppm at
0-7” depth

10 ppm at 
7-14” depth

Linear-plateau P CSTV models

• P CSTV have been consistently lower than the Illinois Agronomy Handbook (20-25 ppm 
depending on P subsoil supply region) for two years of trials. CSTV for 2024 trials were 17 
ppm (0-7”) and 13 ppm (7-14”), while the figures above reflect both 2024 and 2025.

• Similar model fit at both depths; could be improved with more trials.

On-farm P trial data: CSTV were 40% lower at 7-14” 
compared to 0-7” depth.

Cate & Nelson (1971) CSTV Model

CSTV ARE OUTDATED

Soil Health Tests – Preliminary Results
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