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Are Soil Tests Worth It? The Familiar Process
Making Soil Tests Work for YOU 1. Take soil sample and submit to a lab

— How deep and how many samples?
— Remove the grass from the cores?
— Which lab should I use?

— Is this worth all the effort and cost?

2. Receive a soil test report
—  Wow, that’s a lot of numbers, graphs, and percentages!
—  Areall these numbers even important?
—  What do these numbers mean? Hmm that number is called ‘Low’
— lguess | need to apply a lot of stuff right away
3. Call salesman and order a bunch of stuff
— Well the grass looks good, all that stuff must have be important

Bill Kreuser

University of Nebraska-Lincoln
Turf.unl.edu

Soil Tests Miss the Most Important
Nutrient
¢ Nitrogen results are missing our poorly
understood.
* Roots need to be functioning
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Tested Different Forms of Iron at Heritage Hills

Cannot be immediately watered in otherwise it doesn’t work
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TMT  Label Rates Chelate %FE %N Rate ozFe/M oz N/M Testing Different Rates and Forms of Foliar Iron Fertilizer Products
1 Bprint138 EDDHA 6% 4% 20 012 008 Black Outline is No Fertilizer Red is Iron Sulfate (2 0z/1000 ft?)
2 Jron Chelate 20 Citrate/EDTA  20% 0% 2.0 040 000
3 [Sprint330 DTRA 10% 0% 40 040 000
4 Extreme Green 20 None 20% 0% 20 040 0.00
5 Extreme Green 20 None 20% 0% 4.0 0.20 0.00
& Extreme Green 20 None 20% 0% 8.0 1.60 0.00
7 Malone None 0% 46% 017 000 008
8 (Control None 0% 0% 00 000 000
All treatments had equal N (from urea) except for TMT 8
4 3 2 8 7 5 1 6
5 1 4 2 7 8 6 3
6 3 5 1 8 7 4 2
7 8 1 5 2 4 3 6
7 8
Testing Different Rates and Forms of Foliar Iron Fertilizer Products Testing Different Rates and Forms of Foliar Iron Fertilizer Products
Black Outline is No Fertilizer Red is Iron Sulfate (2 0z/1000 ft2) Black Outline is No Fertilizer Red is Iron Sulfate (2 0z/1000 ft?)
Blue is EDTA Iron (2 0z/1000 ft?) Purple is Iron Sulfate (8 0z/1000 ft?)

Anatomy of a Soil Test Report

Back to Basics: Soil Fertility
RESULTS — INTERPRETATIONS — RECOMMENDATIONS i

¢ Nutrients in soil

— Labile vs Non-Labile

— Soil extractants

¢ Nutrient movement
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Plant Nutrients Su

Primary:
Nitrogen (N), Phosphorus

pplied by Soil

Only water soluble
forms available to

(P), Potassium (K) plants
Secondary: — N:NOjy, NH,*
_p: E 2
Calcium (Ca), Magnesium P:H,PO, or HPO,
(Mg), Sulfur (S) — K:K*

Micronutrients:

Iron (Fe), Chlorine (Cl), Manganese
(Mn), Zinc (Zn), Boron (B), Copper
(Cu), Molybdenum (Mo)

All are Essential to Plants
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P Can Bind to Soil and Become Unavailable
* Not Related to CEC
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Total vs Available vs Solution Nutrients

Mica Clay Mineral

Surface of clay or organic matter
Total negative sites equals Cation Exchange Capacity

Sheets of aluminum,
silicon and oxygen

Mg?*, A%, and K*
between clay sheets

Soil Solution (What the Plant “Sees”)
HPO,?

Non-Labile Nutrients
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P Can Bind to Soil and Become Unavailable
¢ Not Related to CEC
¢ Labile vs Nonlabile Nutrients
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Mass Flow Brings Nutrients to Roots

Plants drinking up
nutrients
TRANSPIRATION

Transpiring plants suck
. soil solution to the roots
Accumulation of
N to replace water lost
- nutrients at root
through leaves. Leads to
surface .
an accumulation of
nutrients around the
roots.

| 1 Most important for:
\ ," h Nitrogen
\_/ Secondary nutrients
Micronutrients

17

_ _ +2H,0
Available P OH
vallable
N OoH AN
AI< Al
:  Jo>ic
N OH N\ 20 OH
AI<0H Al
/
4 OH
o o “Nonlabile P”
16
Diffusion important for P and K
Plants Nutrients
|ON UPTAKE Spreading Out in Soil
;rrzil;:‘\‘l‘

Nutrients diffuse through
L . - the soil solution as plants
ON DIFFUSION
L | N :‘-\:WC. USION take them up and P and
| SO s K desorb from clay and
{ | el oM.
| L | v
{ 2y tem Like a drop of dye in
ALY A water diffusing out.
| S

N (15%), P (95%),
and K (80%
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Plants Control Nutrient Uptake Not
Turf Managers

Why Do We Soil Test?

¢ Estimate plant
available nutrients

¢ Monitor changes in
soil nutrients

¢ Diagnosis Problems

Peace of Mind
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Fertilizing Soils With Sufficient
Nutrients Does Not Affect Turf

62ppm Soil Test Phosphorus
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180ppm Soil Test Potassium
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Keys to Soil Testing Success

1. Proper field sampling
To obtain representative sample

2. Proper test selection
Several extractants to choose from

3. Proper calibration and interpretation
Making sense of the numbers
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Proper Sampling

* Representative Areas
—Mineral soils vs. Sand or constructed soils
—Areas built at different times

—Areas cut out of forest vs. old agricultural
land

—Areas of drastically different soil type

24



of 1inch of soil!
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Guidelines for Sampling Depth

* Lawns, Fairways,
Athletic Turf
— 6 inches

 Golf greens and
tees
—4 inches

Keys to Soil Testing Success

1. Proper field sampling
To obtain representative sample

2. Proper test selection
Several extractants to choose from

3. Proper calibration and interpretation
Making sense of the numbers
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_ .

*Dry a'nd grind

* Add chemical extractant
* Shake soil and extractant
* Remove liquid and analyze

! 1
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Soil tests attempt to estimate available nutrients

¢ Water or weak salt extractant:
— Soil solution + some nutrients on CEC sites
— Very low P numbers
* Ammonium extract
— Soil solution + nutrients on CEC site
— Low P numbers
¢ Strong Acid + F- (Bray or Mehlich extractants)
— Soil solution & CEC nutrients plus labile P
— Acidic to slightly alkaline soil pH
¢ Strong base + bicarbonate (Olsen extractants)
— Soil solution & CEC nutrients plus labile P

— Very alkaline soil pH
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Soil — Negative
Charge

Soil (E:htemlctfal .
Solution Atractan
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Anatomy of a Soil Test Report

RESULTS - actual amount of nutrients in extractant

Bample i . 1

jE

J

SOIL FERTILITY GUIDELINES.
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Keys to Soil Testing Success

1. Proper field sampling
To obtain representative sample

2. Proper test selection
Several extractants to choose from

3. Proper calibration and interpretation
Making sense of the numbers
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Soil - Negative
Charge

Soil
Solution

_NH,*
~NH,*

Analyze the Nutrients
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Soil Extraction Method

¢ Different test methods produce
different results

¢ Ask the lab which method they use

¢ Be consistent with method
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Without Soil Test Calibration Our Results are
Meaningless Numbers

SACRNTONY eSS IS ST IO

Takes a lot of work and money to calibrate soil tests
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Anatomy of a Soil Test Report

Interpretations — makes the result meaningful

SOIL FERTILITY GUIDELINES.

Soil Test Interpretations

¢ 3 Philosophies
—Sufficiency Level of Available Nutrients (SLAN)
—Base Cation Saturation Ratio (BCSR)

—Minimum Level for Sustainable Nutrition
(MLSN)
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SLAN: Phosphorus Soil Test Calibrati_o_n
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How to calibrate soil tests for turf?

—Growth?
—Quality?

—Tissue Content?

SLAN: Nutrient Response Curves

o N A O o

0 10 20
Mehlich-3 soil test P level (mg kg")

Visual quality (1 to 9 scale)
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Base cation saturation ratio

* “|deal” ratios of the major
exchangeable cations

¢ CEC central to use of BCSR
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The “Ideal” Soil

=65 to 85% Ca

—6 to 12% Mg
—2to 5% K
—Remaining H*, NH,*
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Anatomy of a Soil Test Report

Interpretations — makes the result meaningful
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44

BCSR is a Sales Ploy

Ignores the plant

Assumes uniform
nutrient distribution

Many soils support
plant growth

100%Ca
. . KT Ca
Inefficient use of O E bl

resources
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Interpretations taken to the extreme. Useless and Overwhelming!
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MLSN: The New Kid on the Block

* Developed by PACE Turf and Asian Turfgrass
Association (2005)
* Surveyed 3,700 soil samples
— Good performing turf
—pH5.5t08.5
— CEC less than 6 cmol/kg

How low were the soil test numbers that still
sustained good turf quality?

Conventional K requirement in turf
literature

ssssssse

Number of Soil Samples

giigigﬁéh sins §o. sash. i

100 200 300 400

Mebhlich 3 Soil Test Potassium (ppm)
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Calculating Soil Test Potassium
Requirement

Al mam

Mehlich 3 potassium (ppm)
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MLSN Soil Test Requirements

Reference _

September, 2014

Minimum Levels for Sustainable Nutrition
Soil Guidelines

The Minimum Level for Sustainable Nutrition (MLSN) Guideline is a new, more sustainable ap-
proach to managing soil nutrient levels that can help you to decrease fertilizer inputs and costs,
while still maintaining desired turf quality and playabllity levels. The MLSN guidelines were devel
oped in a joint project between PACE Turf and the Asian Turfgrass Center. All soil analyses were
conducted at Brookside Laboratories, New Bremen, OH.

MLSN Soil
Guideline

pH 35,5 >5.5
Potassium (K ppm) £ P
Phosphorus (P ppm) 21 T
Calcium (Ca ppm) 331 p—

(Mg ppm) 47 7”7
Sulfur as sulfate (S ppm) 7 22

Nitrogen requirements are best determined based on turf growth potential, which incorporates
site-specific weather and turf type to calculate nitrogen demand (Gelernter and Stowell, 2005. Golf
Course Management, p. 10813, March, 2005).

PACE Turf, LLC, 2014
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Calculating Soil Test Phosphorus
Requirement

Mehlich 3 phosphorus {ppm)
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How | doit.....

54
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First, Be Consistent in Everything My interpretations of soil tests
When: Early Spring * Ignore everything except Results for:
Where: Representative soil areas
How Deep: Be consistent, 4” good depth — Phosphorus
Which Lab: Use same lab you trust always :S;f::icu::atter N e A pack and probably
Extractant: Mehlich 3 most universal _oH e o add that nutrient his spring

and watch for a positive response

- Salmlty/SOdlum Have may numbers changed much from year
e EC-dS /m> 1.0 to year?

* Yes, re-evaluate my fertility program

Need to be consistent to monitor changes over time!!

* ESP>5.0 * No, | supplied only the nutrients that
were required
55 56
Sodicity is a soil permeability issue Sodium
¢ When soils have high Na* content relative to Ca?* and ¢ Large hydrated radius

2+ f AR
Mg?*, soil permeability decreases « Pushes clay sheets apart

* Large pores collapse into smaller pores
* Pore continuity decreases

¢ Drainage and water infiltration rates decrease o

* Soil hardness increases
* Soil oxygen decreases, soil moisture increases
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Sodium Swells/Disperses Clay
Clay no longer “sticky”

Soil is an open fabric

59 60
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Sodium Swells/Disperses Clay
Clay no longer “sticky”

®
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Growth Rate Drives Demand for Nutrients
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N .
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Potassium Uptake
¥=00231x-0.087
R=0g7a
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Phosphorus Uptake
¥ =00051x - 00313
R =982

Nutrient Uptake (kg ha'* day™?)

o
@

Clipping Yield (kg ha! day?)
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What about sand-based turf soils?

¢ Sodium only a potential issue for fine-
textured soils containing clay
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Nitrogen Drives Growth Rate
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Clippings Ib/M

N Rate Ib/M/yr
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Approximate* Ideal Fertilization Ratios

Grass Sp oot Zone Soil Mowing Clipping Annual Ideal
Management Fertilizer Ratio

Cool-season lawn and Native soil Clippings Removed 4-1-3
athletic field species Clippings Returned 214
(Kentucky bluegrass, LBl "
perennial ryegrass) Sand-based soil Clippings Removed 4-1-4
Clippings Returned 8-1-8
Creeping bentgrass Native soil Clippings Removed 4-1-3
turf .
Clippings Returned 6-1-4
Sand-based soil Clippings Removed 4-1-4
Clippings Returned 6-1-6
* Actual ideal fertilizer ratio varies d ling on local i (soil, precip, ect.)

65

66

11



How | Fertilize Turf
* Soil test in spring and ignore BCSR interpretations

* Use only N until soil test levels approached MLSN
critical levels

¢ Total annual N-P-K fertilization from previous year
and compare to change in soil test values in spring

e Apply P and K in spring based on rough estimate of
N rate that year (high P,0; & K,O fertilizers)

¢ Confirm micronutrient deficiency with tissue
testing

1/21/2019

67

arpistarion and Hevcramssmbitien

Mounting a crop sensor to a mower to

| GPS Receiver

ACS-430 Sensor
Active sensor — Holland =¥
Scientific ACS-430 — has it’s - : =
own light source. Works < { =t
regardless of solar
intensity. It measures
chlorophyll content (NDRE)
and biomass (NDVI) every
foot.
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Managing with the reflectance
data

Normalized Difference Red Edge (NDRE) is a good indicator of nitrogen status

June 6t 2018 August 15th 2018
. Bl
Mapping Colorr NDRE Values
1 - Other factors to consider:
<0.35 « Different species/culitvars

Standard N | 0.35-0.40 e Thin turf from disease,

_ >0.40 traffic, compaction, etc.
.

! Time of day during
Threshold values specific to your site!
(think TDR meter and wilt points) measurement

Create maps to variable rate N apps or
adjust PGR applications
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GPS Sprayer will make this easier

¢ How do you practically make and rate
calibration strips

72
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Track nutrient inputs and soil test within
GreenKeeper

Track changes over time to evaluate
fertilizer your programs

GreenKeeperApp.com _
75
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Create New Sedl Test

Affordable & Quick Soil Testing

$18-$50 per sample
depending on tests used

Base (cheap) test highly
. recommended
74
Bill Kreuser
wkreuser2@unl.edu
http://turf.unl.edu/
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