
PROGRESS REPORT 
Soil Specific Phosphorus and Potassium Recommendations – Critical Values 

 

Investigators:   John Lory and Peter Scharf  
    Department of Agronomy, University of Missouri 
 

Project objective: 
Greenhouse project to determine if there are significant differences among soils in the 
critical soil test level needed to maximize dry matter yield.   
 
Differences in soil test buildup rates among Missouri soils raises the distinct possibility 
that soils also differ in critical value.  The same mineralogical and chemical properties 
that cause one soil to need double the P to raise soil test a specific number of units may 
also affect the soil test level needed to provide optimum growth potential. 
 
If we demonstrate clear differences in soil test critical values among soils in the 
greenhouse we will request support for field studies with the objective of incorporating 
soil specific critical values into Missouri’s soil test recommendation system.   
 
First-year accomplishments: 
We have nearly completed all the objectives in the first-year proposal.   

• Identified and collected four soils with low soil test phosphorus and four soils with 
low soil test potassium (Table 1). 

• Treated soils with phosphorus or potassium to create a range of soil test levels 
from low to very high of the target nutrient (phosphorus or potassium).  Ten soil 
test levels created. 

• Wet-dry cycles to stabilize added nutrients with soil. 
• Plant wheat and soybean.  Planting initiated November 13th on first soil and 

planting completed on all soils this by December 12.   
 
We will be able to report dry matter yield results for most soils at the February meeting 
of the Fertilizer/Agricultural Lime board.   
 
Planting date in the greenhouse was later than anticipated in last year’s proposal 
because we sometime had difficulties finding low or very low testing soils.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Bettina Coggeshall, research specialist, tending the experiment in the greenhouse.



Table 1. Soil type, region and soil test level of target nutrient for selected soils.  
Nutrient Soil Region Initial soil test level 
   lbs/ac 
Phosphorus Commerce silty clay loam Bootheel 8 
 Creldon silt loam Ozark 5 
 Marshall silt loam Loess hills 20 
 Putnam silt loam Claypan 17 
    
Potassium Creldon silt loam Ozark 118 
 Higginsville silt loam Loess hills 153 
 Lilbourn Bootheel 148 
 Putnam silt loam Claypan 108 
    
 
Second year objectives 
Extend our determination of soil test critical values to a wider range of soils and regions 
of the state.  The initial test included four soils from four regions of the state.  In the 
second year of greenhouse research would test five additional soils from the following 
regions: 

• Missouri river bottom – one soil 
• Cherokee Prairie  – one soil 
• Bootheel – two additional soils 
• Heavy till plain – one soil 

 
This selection of soils in combination with the four nearly completed soils will provide us 
with at least one soil in each of the major soil regions in Missouri.  The bootheel region 
has three entries because of the wide variation in soil characteristics among soil types 
in the region. 
 
Both phosphorus and potassium soil test critical values will be tested for each soil using 
wheat and soybean.  The methods and materials will be the same as in year one.  We 
can assess one more soil than in 2003 through improved efficiency because of our 
experiences from last year.   
 
Further greenhouse work is the most efficient method to broaden analysis of critical 
values on Missouri soils.  If we find significant differences among soil critical values in 
greenhouse experiments we will seek support for field studies with the objective of 
incorporating soil specific critical values into Missouri’s soil test recommendation 
system.   
 
Timeline: 
Same as in year one. 



2004 Budget: 
 Research specialist  0.45 FTE salary  $13,770 
       benefits $  3,855 
 Materials        $  1,200 
 Analysis       $  1,500 
 Travel        $     800 
 
 Total        $21,125 
 
Budget narrative: 
The research specialist (0.45 FTE) will be required to locate and collect soils, set up the 
greenhouse for drying samples, establish treatments, tend the soils through the wet-dry 
cycles,  and setup, tend and harvest the greenhouse study.   University of Missouri 
estimates fringe benefits as 28% of salary. 
 
Materials include greenhouse fees and costs ($900), water filters ($200), and pots 
($100).  Soil analysis is for 100 samples used to locate suitable soils and monitor the 
equilibration phase of the experiment and 200 samples (100 treatments X 2 replicates) 
to establish soil test level at the start of the pot study.  Cost per sample is $5.  Travel 
cost is to locate and obtain low testing soils selected for the study from around the state. 
 
There is a small budget increase in the year two proposal because the cost of benefits 
increased from 25 to 28% and soil analysis costs increase with five instead of four soils.  
The travel budget was insufficient in this project in year one so we have increased it 
from $600 to $800.  Material costs were reduced  $150 because some of the 
greenhouse materials are reusable. 
 


