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Traditional approach to K fertilization in 
IN, OH, MI
• Build-up/maintain philosophy
• Fertilizer applied to soils with 

optimal soil test are designed to 
maintain soil test at optimal 
levels
• Adding fertilizer to soils below 

the critical level may increase 
yield
• The further below the critical 

level, the more likely and larger 
the response



Traditional approach to P and K 
fertilization in IN, OH, MI
•Maintenance fertilizer 

recommendations are crop 
removal +20 lb K2O/acre
•When soil test is deficient, 

recommended rates also 
include additional K2O to build-
up soil test K over a 4-year 
time frame



Critical levels and maintenance limits for 
corn and soybean

Mehlich-3 
extract

Critical 
level

Maintenance 
limit

K, ppm 
CEC≤5 100 130

K, ppm 
CEC>5 120 170



Crop removal rates for corn and soybean

Crop lb K2O/ bushel

Corn 0.2

Soybean 1.15
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soil test and CEC [(STK-CL) x 1 + (0.05 x 
CEC)]
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+20 lb K2O/acre

+166 = 255 lb K2O/A

+143 = 232 lb K2O/a

Soybean at 60 bu/a x 1.15 lb K2O/bu = 69 lb K2O/acre

+119 = 208 lb K2O/a



Why recommend a build-up/maintain 
philosophy?
•Developed when farmers 

owned a higher % of the 
land they farmed and had 
more stable leases
• Flexibility to not apply 

fertilizer when soils weren’t 
fit, fertilizer was scarce or 
expensive, commodity 
prices were low, etc.



Why use this approach for K?
•K is retained in the soil 

so unused fertilizer is 
available in later years
•Decreases in soil test 

levels are small if 
fertilizer cannot be 
applied

• ‘Bank’ fertilizer in soil 
when prices are low

Critical level 
= 120 ppm



y = 0.0509x + 4E-05
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Blount silt loam, Glynwood/Haskins loam, CEC=11 meq/100g

Changes in STK require large changes in 
K2O balance (NEPAC)

Navarette, 2013
60 bu/acre soybean would decrease STK <5 ppm

20 lb K2O/ac 
removed reduced 

STK 1 ppm

9 lb K2O/ac 
added increased 

STK 1 ppm



y = 0.0463x

y = 0.0555x + 1E-05

-100

-50

0

50

100

150

200

-900 -600 -300 0 300 600 900

Ch
an

ge
 in

 so
il 

te
st

 K
, p

pm

K2O balance, pounds/acre

Cobbsfork silt loam, CEC=9 meq/100g

Changes in STK require large changes in 
K2O balance (SEPAC)

Navarette, 2013
60 bu/acre soybean would decrease STK 3 ppm

22 lb K2O/ac 
removed reduced 

STK 1 ppm

18 lb K2O/ac 
added increased 

STK 1 ppm



What approach to apply when fertilizer is 
extraordinarily costly? Sufficiency 
Approach

•Add enough K2O to 
maximize profit (not yield) 
at low soil test levels
• Expensive fertilizer, low 

commodity prices
• Limited availability of 

fertilizer
• Cash rents

Schnitkey, Paulson, Swanson, Zulaf: https://farmdocdaily.illinois.edu/2021/11/planting-and-acreage-decisions-in-2022.html

11/2/21





Soybean response to K fertilization

Reducing K2O appl. 
30 lb K2O/acre 
reduced profit 
$5/acre



Reduction in return to K with maintenance and 
build-up rec. compared to true optimum K2O rate 
for soybean - $700/ton 0-0-60, $12/bu soy.
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Reduction in return to K with maintenance and 
build-up rec. compared to true optimum K2O rate 
for soybean - $350/ton 0-0-60, $12/bu soy.
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Hidden hunger – yield loss without symptoms74 bu/acre 69

64 51

24

2020 SEPAC



Tissue testing guidelines

Current guidelines for corn and soybean 1.71-2.5% K



Too much K in spring can hurt some 
soybeans sometimes
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Relative corn yield versus soil test

• Soil test K differences 
were due to K applied 
to soybean in 
previous year 
(residual)
•90% of maximum 

yield achieved at 60 
ppm STK



Residues contain a lot of K that is 
returned to the soil

Oltmans and Mallarino, 2015
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Do not aim to economically optimize both N 
and K for corn?
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Corn response to previous year and 2-
year application on very low K soils
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Corn response to previous year and 2-
year application on moderately low K soil
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Corn response to previous year and 2-
year application on moderately low K soil
•Optimum rates range from about 75 to 150 lb

K2O/acre
•Maintenance recommendation for 225 bu/acre 

corn is 65 lb K2O/acre (CR=45 + 20)
•Build-up recommendation approximately 225 lb

K2O/acre



Optimal K2O rate as % of build-up and 
maintenance recommendations

R² = 0.82

R² = 0.78
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Conceptual sufficiency recommendation
•Optimal K2O rates will be less 

than the current build-up 
recommendation, with the 
difference getting smaller at 
lower STK
•Optimal K2O rates will be greater 

than the maintenance rec. at 
very low STK, but equal to or less 
than the maint. rec. as STK 
approaches the critical level



Potassium management otherwise
•Results of previous Purdue research and this research 

suggest the current critical level for K is about right on 
these 3 soils
•Results of previous Purdue research and this research 

have found soil test K rises and falls (especially) more 
slowly than the general estimate, especially at SEPAC
• The nature of soil minerals (clay and other minerals) 

and their interaction with K and soil moisture make 
managing K difficult


