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Why do we test?



Why do we test?

• Planning

• Analysis

• Measure Efficiencies



Today’s Agenda

Universal Rules for Testing

Types of Testing for Turfgrass Sampling Procedures: A Quick 
Review

Methods for Interpretation

Practical Methods for 
Implementation



Types of Tests

• Chemical Soil
• Physical Soil 
• Irrigation Water Quality 
• Tissue 
• Organic Matter 
• Playability



General Rule #1

Be Consistent!

• Consistent Timing

• Consistent Depth

• Consistent Methods



General Rule #2

Have a Purpose!

• Ask yourself:              “What 
do I want to know



General Rule #3

Always keep your data!

• Allows for reference in the 
future

• Beneficial for employee 
turnover / change

• New discoveries in scientific 
community



Sampling Procedures - Soil Sample Example

• Sampling Depth

• Recommended 4”

• When in doubt… Remember Rule #1

• 40-30-20-10 Rule



Sample Locations

• How many locations to sample?

• Rutgers Recommendation - 20-30 locations on a sports field

• How many samples do we really need? Lets look at some 
data…



Sample Locations - By the Numbers
• Donahoe (2002) Mehlich 1 Phosphorus levels

• Concluded that 20 subsamples are necessary for 
a representative composite sample per 1,000-
2,000 m2 (10,764 -  21,528ft2)

• How much for a 75,000ft2 athletic field?

• 70-140 subsamples

Donohue, S. J. 2002. Evaluation of soil nutrient variability for development of turfgrass soil 
test sampling methods. Commun. Soil. Sci. Plant Anal. 33(15-18):p. 3335-3345.



Sample Locations - By the Numbers

• 30 Samples collected from a 1,092 
m2 green (11,755 ft2)

• After 6 subsamples, composites 
were within 10% of the mean, 90% 
of the time. 

• Six subsamples equals roughly 1 
sample per 200 m2 or 2000 ft2

• Based on this, we need 38 
subsamples for a 75,000 ft2 field.

Credit: Micah Woods, Asian Turfgrass Center



Sample Locations - Grid Sampling



Sample Locations - Random Sampling



Sample Locations - Stratified Random Sampling



Interpreting Results



SLAN - Sufficiency Level of Available Nutrition

• There is a specific level of each 
nutrient sufficient for the optimal 
growth of a particular crop. 

• This level is referred to as the 
'sufficiency level.'



SLAN - Sufficiency Level of Available Nutrition



BCSR - Base Cation Saturation Ratio

• Sets to define ‘ideal’ ratios for 
cations in the soil:

• Calcium - 65-75%

• Magnesium - 10-20%

• Potassium - 3-5%



MLSN - Minimum Levels of Sustainable Nutrition

• Provides minimum levels of specific nutrients 
needed for plant growth:

• Potassium: 37ppm

• Phosphorus: 21ppm

• Calcium: 331ppm

• Magnesium: 47ppm

• Sulfur: 7ppm

A + B - C = Fertilizer to Apply

Where:

A = Anticipated use by the turf

B = MLSN Value

C = Soil test value



MLSN - Minimum Levels of Sustainable Nutrition
• How do we know how much the plant will use?

• For every 1 pound of N, we anticipate the plant using:

• Potassium:       0.5 lbs

• Phosphorus:    0.13 lbs

• Calcium:          0.1 lbs

• Magnesium:    0.05 lbs

• Sulfur:              0.06 lbs
Kussow, W. R., D. J. Soldat, W. C. Kreuser, and S. M. Houlihan. 2012. Evidence, regulation, and consequences of nitrogen-driven nutrient demand by turfgrass. ISRN Agronomy. 
2012:p. 1-9.



Why I like MLSN

• First method of interpreting soil tests that is specific to turfgrass

• Started with good-performing turf and worked backwards

• Methodology allows for site specific adjustments



Practical Applications - Using the MLSN Approach

• First: Observe

• Second: Evaluate

• Third: Implement



Practical Methods to Evaluate Outcomes

• Always have a control plot, if possible

• OSB / Plywood is your friend 



Practical Methods to Evaluate Outcomes

• Use Technology

• Canopeo App



Practical Methods to Evaluate Outcomes

• Use Technology

• GreenIndex+ Turf



Practical Methods to Evaluate Outcomes

• Track & Visualize the data. Are there noticeable trends?



Questions?
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