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Field Correlation and Calibration of Soil-Test Phosphorus and 
Potassium for Corn and Soybean in Illinois

Introduction Material and Methods

Effective soil-test interpretation and fertilizer recommendations depend on calibrated 

relationships between soil-test values and crop response to fertilizer. Updating P and K 

recommendations in Illinois requires not only revisiting critical soil-test levels but also re-

evaluating fertilizer rate guidelines under routinely used soil-testing procedures, modern 

cropping systems, and current production conditions. This preliminary work forms part of 

a long-term research initiative to establish robust P and K critical levels and fertilizer rate 

recommendations within a 4R and systems-based framework.

The objectives of this study were:

• Develop Illinois soil-test interpretations for P and K in soybean and corn using 

routine soil-testing methodologies.

• Develop calibrated P and K fertilizer rate recommendations under a 4R 

framework.

• Establish ROI-based criteria for farm-level economic and agronomic risk 

assessment.

Results and Discussion
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Conclusions

Soil Characteristics

• Loamy fine sand to silty clay loam; OM 1.8–5.0%; pH acidic to 

slightly alkaline; STP 3–72 ppm; STK 51–266 ppm; Subsoil P 

power: Low-Moderate-High; CEC < 12 and > 12 meq 100 g⁻¹. 

Experimental Design

• Randomized complete block design (RCBD) with four 

replications and a full factorial arrangement of phosphorus 

and potassium fertilizer rates (0 to 150 lb P2O5 ac-1; 0 to 180 

lb K2O ac-1).

Soil-Test Analytical Methods

• Soil-test phosphorus (STP) was determined using Mehlich-3 

(colorimetric) method, and soil-test potassium (STK) was 

determined using the Mehlich-3 extraction method for 

calibration process.

Figure 2. Relative yield response to P and K as a function of M3P-COL and M3K soil-test values (ppm), 

together with the probability of crop response to fertilization for statewide application in Illinois.

Figure 3. Relationship between corn and soybean yield response to P2O5 and K2O rates.

Figure 1. Locations of field trials 

across Illinois used in Phosphorus 

(P) and Potassium (K) research.
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NUTRIENT SOURCE CRITICAL RANGE
SOIL CATEGORY

L M H CEC < 12 CEC > 12

Phosphorus
Agronomy Handbook 15 – 25 15 20 22 - -

2023-25 Trials 15 – 21 12 22 39 - -

Potassium
Agronomy Handbook 130 – 200 - - - 130 150

2023-25 Trials 123 – 158 - - - 124 141

Table 1. Comparison of Illinois Agronomy Handbook (IAH) soil-test interpretation values and preliminary 

critical soil-test level estimates from 2023–2025 trials. Critical levels by Subsoil P Power are classified as 

Low (L), Moderate (M), and High (H), while critical levels by CEC are classified as Low (CEC < 12) and High 

(CEC ≥ 12). All soil-test values are expressed in ppm.

Critical concentration ranges (Figure 2) were estimated at 15–21 ppm for Mehlich-3 

colorimetric P and 123–158 ppm for Mehlich-3 K. Phosphorus values were consistent with 

regional Agronomy Handbook values, whereas potassium values were slightly lower, indicating 

the need for additional multi-site and multi-year validation. Additional soil-test methods need to 

be evaluated. 

 Fertilization rates evaluated in this study represent the average annual crop response by 

crop to P and K across fertilizer treatments and should not be interpreted as maintenance or 

build-up recommendations.

 These results highlight the importance of fertilizer rate calibration and probability-of-

response analyses for updating soil-test interpretation guidelines under modern production 

systems. Incorporating ROI-based metrics strengthens the link between soil-test interpretation, 

fertilizer decisions, and farm-level profitability.

PHOSPHORUS POTASSIUM

FERTILIZER PLACEMENT (BANDED vs. BROADCAST): Phosphorus fertilization increased

yield relative to the control. ANOVA indicated treatment differences (p < 0.05), but no

significant differences were observed between banded and broadcast applications at

comparable rates.

SOIL P BUFFERING CAPACITY: Estimated P build-up requirements differed by soil-test P

range, averaging 32.3 lb P₂O₅ ppm⁻¹ for STP < 12 ppm, 22.3 lb P₂O₅ ppm⁻¹ for STP 12–19

ppm, and 9.9 lb P₂O₅ ppm⁻¹ for STP > 19 ppm.

ADDITIONAL FINDINGS
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