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Soil phosphorus (P) tests used for crop nutrient recommendations should be correlated 

to crop yield response and calibrated to identify interpretation classes of responsiveness. 
Common soil P tests recommended for the U.S. north-central region have been correlated to 
crop yield response, and include the Bray-1, Mehlich-3, and Olsen tests. Which test is used 
more predominately in a state is a function of the recommendation systems in place, 
chemical reactions between soil constituents and the extracting solutions, and its overall 
intended use. Also important is the ability to use a test to extract and measure additional 
elements, which is the case for the Mehlich-3 test in Iowa or Bray-1 test in Wisconsin.  
 

Interest in soil analyses that inform on the soil health status of agricultural soils has led 
to adoptions of soil P tests other than the routine Bray-1, Mehlich-3, and Olsen in the north-
central region – most that are components of larger suites of assessment tools. A widely used 
suite, the Haney Soil Health Assessment, is used by farmers and agronomists to inform 
management decisions, and offered by private and public soil testing laboratories. While 
widely in use, the extracting solution used in the assessment, H3A, has not been correlated 
to crop yield response to P fertilization to determine how extracted-P evaluates bioavailable 
P. The general consensus within the scientific soil testing community is that correlations 
between amounts of nutrient extracted can result in inappropriate interpretations for a new 
soil P test, and that correlations with crop yield response to P fertilization are essential.  
 

A field correlation study composed of single- or multi-year trials at 19 locations in 
Iowa investigated how the H3A test compares to routinely used Bray-1, Mehlich-3, and 
Olsen tests amount of P extracted and relationship with crop yield. The trials encompassed 
ten soil series with loam to silty clay loam texture, soil pH (0- to 6-inch depth) ranging from 
acidic to slightly calcareous (pH 7.3 or lower), that were managed with no-till or chisel-
plow/ disk tillage. Several P fertilizer rates (0 to 112 lb P2O5/acre) replicated three to four 
times. Soil samples were taken each year from 0- to 6-inch depth before planting the crops 
and applying the P fertilizer. Relative grain yield response was calculated for each site-year 
by expressing the mean yield (across replication) without P fertilization as the percentage of 
the mean yield of P treatments that produced by the statistically maximum yield (the mean 
of all treatments, including the control, was used as maximum yield when there was no yield 
response).  
 

The soil P concentration measured by the Bray-1 and Mehlich-3 tests were 
approximately similar and the correlation between them was the highest observed, which 
was expected because no highly calcareous soils were included in the study. The Olsen P  
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concentrations were approximately one-half the concentrations measured by the Bray-1 and 
Mehlich-3 tests, and the correlations with these two tests also were high and only slightly 
lower, which also was expected since no highly calcareous soils were included in the 
relationships. The correlations involving the H3A test were the highest with the Olsen test, 
and were only slightly lower with the Bray-1 and Mehlich-3 tests. Critical STP concentration 
for each STP method ranges were defined by fitting LP and QP models (join point) and EXP 
models (95 and 99% sufficiency levels) between STP values and relative yield for each crop, 
and across crops. Relationships between the H3A test and crop relative yield indicated a 
slightly poorer capacity to predict yield response to STP level when compared to established 
routine tests, but the CC range identified can be used to provide interpretations pertaining to 
P sufficiency for corn and soybean in areas with similar soils. To be useful for management 
decisions, a soil test should then identify the degree of P deficiency or sufficiency, and direct 
the necessary added P to optimize crop yield. Recently adopted soil health tests that will be 
used to measure P need further investigation if they are to be used to make fertilizer rate 
decisions.  
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