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Who am I?

 Lawn care

 Landscape Maintenance

 Golf Course

 Sport Turf

 Fertilizer Sales

 Assistant Professor – UF & UK

 Semi-Retired

 Turfgrass Epistemology 
YouTube/Podcast



Outline

Risk Factors

Types of Soil Tests

pH, Salinity, Sodicity, OM, P, etc.



Risk



Risk Factor

Anything that increases the probability of 
unacceptable turfgrass.

Correlational and not necessarily causal.



Risk Factors for Turfgrass Quality



Don’t soil test 
unless you have a 

good reason!



If your turfgrass is 
acceptable and you 
have no pre-existing 
conditions, then you 

probably don’t have a 
good reason.



Types of Soil Tests



Types of Soil Tests

Chemical

Mehlich-3, 
Bray, 

Morgan, 
etc.

Ion-
exchange 

Resins

Saturated 
Paste Soil Health

Physical

Bulk Density Percolation

Porosity Particle Size 
Distribution





Don’t guess. Soil test. 
(so we can guess for you)







Sampling Depth



Sampling Depth

Depth Mehlich-3 
Phosphorus

Inches ppm

0-1 205

0-2 138

0-3 74

Unpublished data, D.J. Soldat.



Sampling Depth

 Probably the greatest source of 
error.

 Sample the same depth every 
time.

 Ideally, 6-inches because 
correlations and calibrations were 
also conducted at 6-inches.

 Welding a stop at 6-inches on the 
probe will force it to stop at 6-
inches more consistently.



pH





Risk of Soil pH Affecting Turfgrass 
Performance

High

Risk

Low

Soil pH
4.0    5.0    6.5    8.0    9.0





pH BMPs

 Don’t worry about pH unless the turfgrass is 
unacceptable or you have a pre-existing 
condition.

 Risk increases as soil pH increases or decreases 
from ~neutral.



Salinity



Salinity vs. Turf Quality

Agr. Water Manage. 2004 66: 97–111



Salinity BMPs

 Don’t worry about salinity unless the turfgrass is 
unacceptable or you have a pre-existing 
condition.

 Salinity > 2-4 dS/m increases risk.



Organic Matter



Organic Matter BMPs

 We have no evidence-based ranges.

 Don’t worry about OM on a soil test.

 Use to document changes over time.



Cation Exchange 
Capacity



Cation Exchange Capacity BMPs

 Don’t worry about CEC unless the turfgrass is unacceptable.

 CEC may provide evidence about how nutrients should be 
applied. For example, turfgrass on low CEC soils may benefit from 
low rates and more frequent applications.

 It is good to know CEC to be aware of the likelihood of cation 
deficiencies but adjusting CEC up or down can be expensive and 
unnecessary.



Phosphorus



Credit: D.J. Soldat



Credit: D.J. Soldat



St. Augustinegrass
Soil P Critical Level = 10 ppm

Crop Sci. 2008 48:1178-1186.



Bentgrass
Soil P Critical Level = 10 ppm

Crop Sci. 2012 52:1385-1392.



Phosphorus BMPs

 Don’t worry about phosphorus unless the 
turfgrass is unacceptable or you have a pre-
existing condition.

 Mehlich-3 P < 10-20 increases risk.

 Phosphorus deficiencies are normally rapidly 
alleviated.

36 of 103



Potassium



0

1

2

3

4

5

6

7

8

9
Tu

rf 
Q

ua
lit

y

Bermudagrass Response to Potassium

Snyder and Cisar, 2000.

40 ppm extractable K

10 ppm extractable K
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Can you apply K with 
every fertilization  to 
ensure you are never 
deficient?



Credit: D.J. Soldat



Credit: D.J. Soldat



Potassium BMPs

 Don’t worry about potassium unless the turfgrass 
is unacceptable or you have a pre-existing 
condition.

 Mehlich-3 K < 30 or > 50 ppm increases disease 
risk.

 Turfgrass almost never responds to applied 
potassium.

43 of 103



Magnesium and 
Sulfur



Magnesium

Due to the lack of research, soil test 
magnesium values are not well 
established.

  It appears Mehlich-3 Mg levels ~20 ppm 
are adequate.

Agron. J. 1993 85:40-43



46





Sulfur
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 Critical Minimum
 Fall - 7.2 ppm

 Spring - 4.2 ppm

Unpublished data, Shaddox.



Magnesium and Sulfur BMPs

 Don’t worry about magnesium and sulfur unless the 
turfgrass is unacceptable or you have a pre-existing 
condition.

 Mehlich-3 Mg ~20 ppm may be adequate

 Mehlich-3 S ~7 ppm 

 Turfgrass almost never responds to applied Mg.



Don’t soil test 
unless you have a 

good reason!



What is a good reason?

Your turfgrass is unacceptable.

You have a pre-existing condition.



General Soil Test Minimum Ranges
Element

pH >5 <8

OM -

CEC -

Salinity (ds/m) <2-4 

Mehlich-3 (ppm)

P 20

K >30 <50

Mg 20

S 7
Agr. Water Manage. 2004 66: 97–111

Crop Sci. 2008 48:1178-1186
Crop Sci. 2002 42:507-512

Agron. J. 1993 85:40-43
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