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» Soil Testing-—_'fof e‘vleryth'in_g' but
hitrogen :

* Nitrogen
—Annual Rate

—Sources and Timings

Principles of Soil Testing

O.J. Noer
(1890-1966)

Born in 1890 to Norwegian
immigrants in Stoughton, WI.
Captain in Chemical Warfare
in WWI

Wisconsin State Soil Chemist
World Class Turfgrass
Scientist and Agronomist for
Milorganite (1924-1960)

“There is a tendency to place
undue emphasis upon the
value of chemical soil
tests.

This is true of some technical
workers as well as
salesmen.

These methods have a
promising future but their
present usefulness is
limited by imperfect
[methods] and for a lack of
definite correlation with
field experience”

--O.J. Noer, in ABC of Turf Culture, 1928
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Important Results

‘Organic Matter
Soil pH

Plant available P
Plant available K

If pH is ok, then Ca and Mg
will be ok

In this area, sufficient sulfur
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Four Requirements for Success

1. Proper field sampling

To obtain representative sample
2. Proper test selection

Several extractants to choose from
3. Proper calibration

Cost and time intensive research
4. Proper interpretation

Making sense of the numbers
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Four Requirements for Success

1. Proper field sampling
To obtain representative sample

7 8
How Deep?
9 10
How Deep? Guidelines for Sampling Depth
Mehlich 3 » Lawns, Fairways, Athletic Turf
Depth Phosphorus —6 inches (15 cm)
Inches ppm » Golf greens and Tees
0-1 205 —4 inches (10 cm)
0-2 138
0-6 74
11
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Four Requirements for Success

2. Proper test selection
Several extractants to choose from

Soil test selection

* Bray-P1 » Olsen » Water

* Bray-P2 * Morgan * 0.01 M calcium
« Mehlich-1 « Modified-Morgan ~ chloride

* Mehlich-3 « Ammon. acetate
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Four Requirements for Success

3. Proper calibration
Requires cost and time intensive research

“There is a tendency to place
undue emphasis upon the
value of chemical soil tests.

This is true of some technical
workers as well as
salesmen.

These methods have a
promising future but their
present usefulness is
limited by imperfect
[methods] and for a lack of
definite correlation with
field experience”

--O.J. Noer, in ABC of Turf Culture, 1928
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Phosphorus Soil Test Calibration
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Message from super (Aug 1): Untreated check.
Does this signify improvement to you? :

Message from super (July 27): Newer bentgrass green. No P
since establishment. Reddish bronze, thin turf. Sporadically green.
Not moisture stress.

My reply: Almost certainly P deficiency based on the color and
pattern | see. Put some liquid P down at 0.25 Ibs and watch it
green up in a few days. Keep me posted. Take a soil sample from
it so you know your limit.

TR T

Seedling Establishmeht and P Response

High P borders

Low P plots
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Four Requirements for Success

4. Proper interpretation
Making sense of the numbers
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Soil Test Interpretation

Two main interpretation philosophies:
« Sufficiency Level of Available Nutrients (SLAN)
*“Feed the plant”
* Example: MLSN
* Base Cation Saturation Ratio (BCSR)

*“Feed the soil”

Development of the BCSR concept

* The “Ideal” Soil

INFLUENCE OF CALCIUM ON AVAILABILITY OF OTHER SOIL
CATIONS'

—65 to 85% Ca

-6 to 12% Mg

—2to 5% K

—Remaining H*, NH,*

* Majority of reports
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Nitrogen Management




2/16/2026

Nitrogen

2 ehenotc ot
LT s

womade GoOH

Forms in Soil

— Organic (complex)
— Nitrate (NO5)

— Ammonium (NH,*)

Functions

— Proteins

— Chlorophyll molecule
— DNA

Turf’s Perpetual Hunger for N

N Rate 1b/M/yr

20

Credit: W.R. Kussow

31 32
Nitrogen
* The “Goldilocks” nutrient
—Too much
—Too little
—Just right
a) (b}
e dement o ohe o] st o g The vl o w1 e bt present i v of gt oo )
oo somtcon e st tan 1 slowed e Teelof hesphrs . (Wi PSPt 900, e f
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Too Much Nitrogen Not Enough Nitrogen
* Reduced root growth * Reduced shoot density
— Decreases stress tolerance - esp. water — Increased weed invasion — esp. clover and crabgrass
« Excessive thatch development —Increased reliance on pesticides . .
. . — May need to completely renovate if weeds win
* Increased mowing requirement - Unsafe playing conditions
* Increases incidence of many diseases « Unattractive
— brown patch, snow mold, gray leaf spot, take-all patch « Increases incidence of certain diseases
— Rust, red thread, dollar spot
35 36
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Guidelines for N Fertilization: Kentucky
bluegrass dominated lawns

Rate of Application — Ibs N/M

Time of Application Clippings removed Clippings returned
May 1-15 1.0 1.0
July 1-15 1.0 1.0
Sept. 1-15 1.0 0.0
After Oct. 15 1.0 1.0
Season Total 4.0 3.0

Guidelines for N Fertilization: Parks and Cemeteries

Time of Application Rate of Application — Ibs N/M

May 1-15 1.0
Sept. 1-15 0.0-1.0
After Oct. 15 1.0
Season Total 20-30

37 38
Guidelines for N Fertilization: Athletic Fields
Guidelines for N Fertilization: Fine fescues
Rate of Application — Ibs N/M Rate of Application — Ibs N/M
Time of Irrigated Not Irrigated
Time of Application High Maint. Low Maint. or shade Application
May 1 - 15 1.0 1.0
May 1-15 1.0 1.0 July 1-15 1.0 0.0
Sept. 1-15 1.0 0.0 Aug. 1-15 1.0 1.0
After Oct. 15 10 1.0 Sept. 1-15 1.0 1.0
After Oct. 15 1.0 1.0
Season Total 3.0 2.0
Season Total 5.0 4.0
39 40
P
Expectations; j‘;
Use: Traffic and Desired
Recuperative Capacity
41
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Irrigation

Clipping Management

ic matter content

Disease management|

43 44
Generalized growth patterns of cool-season
grasses
b i
K-
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When should we apply nitrogen?
45 46
Generalized Timings 15 Nitrogen Uptake
 Early Spring: forces rapid growth, carbohydrate depletion, !
decreases summer stress tolerance - 125  oa V
s | Nov
* Late Spring: sustains green color and growth from early 2 o
spring mineralization/late fall N 3 48%
+ Summer: Use lower rates of soluble fertilizer, soil can f::ws e
provide substantial N z
« Early Fall: Recover from summer stress, increase density, % 05 74% //,Ei—a
maintain green color, can force too much growth with large & 65% ,:_//_1’/
apps 0.25 4% =
* Late Fall: Not much update occurs when growth slows, use " . : : :
lower rates (<0.5 Ibs N/M) 00 0.5 lbs/M 1.0 IbsiM 1.51bs/M 21bs/M
47 48
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Turf color response to SRN and
Quick-release

Calor Response to 1.0 1o N/M 1016 NM

B e

Y

Turgrass color rating
Turtgrass color rating

1 fertiizer application

Rule of Thumb: %2 SRN + -2 quick-release provides most consistent color

Slow-release: General information

* Release rates vary
— Weeks to years

* Release mechanisms vary
— Microbial decomposition
— Temperature
— Soil Moisture
—_ pH
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s 01 |-+ Bradfield > " 40% soluble, 60% insoluble &
o~ No fertilizer / <1,:' ‘/ "\

&
8

Index (1-899,

Milorganite .
13% soluble, 87% insoluble

Bradfield
100% insoluble

- Scotts Turf Builder . B .
74% soluble, 26% insoluble #°  Scotts Turf Builder vs. Milorganite
s00 1| -~ Chickity Doo Doo a8 %
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g

P
8
8

I LSDy 05 = 40

g
g

—Milorganite (6-2-0)

~——Scotts Turf Builder (29-2-4)
—Control

5/14/2010 61112010 7/9/2010 8/6/2010 9/3/2010 10/1/2010

Turgrass Color Index (1-999, 999=greenest)
8
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Synthetic Slow-release: Coated
fertilizers

* Sulfur Coated Urea
* Polymer Coated Urea

3 R mor
o,

CRYSTALLNE
SOUACORTNG  WATER ABORPTION AND
arusmormson oy

N

DISSOLYING UREA EXPANDS
NGAINST SULAUR SHELL

SR

RAPID RELEASE THRU
WIDENED CAPILLARIES.

UREA SOLUTION RELEASE

Polymer Coated Urea Is Quite Effective

Annual N Average  Average NDVI Average

VLTI EE CICHTES Rate  Turf nglily (xgl)ﬂ) Clipping Mass
0-100,
Ibs N/M 1-9, 9=best 100=best Bl Rl

Urea (46-0-0) 4 4 7.59 ab 78.8a 24.2 ab
Stabilized N (46-0-0) 4 4 768a 79.0a 24.5ab
XCU (43-0-0) 4 4 7.66a 78.7a 22.6ab
EXP 90 (43-0-0) 2 3 7.34 abc 77.9 ab 19.9b
Polyon 43 (43-0-0) 2 3 7.34 abc 77.4 ab 219ab
Duration 90 (44-0-0) 2 3 7.66a 79.0a 26.3a
EXP 180 (42-0-0) 1 25 7.48 abc 78.6 ab 24.7 ab
Polyon Blend (42-0-0) 1 25 7.23bc 76.9b 21.5ab
Duration 180 (43-0-0) 1 25 7.18¢c 77.5ab 21.7 ab
Untreated Control 0 0 5.09d 69.7¢c 58¢c
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Stabilized Nitrogen Fertilizers

« Contain a urease inhibitor, slows conversion of urea to
ammonium and decreases volatilization
— NBPT (N-(n-butyl) thiophosphoric triamide)
— Nitripyrin
— butenedioic-methylenesuccinic acid copolymer

Contain a nitrification inhibitor, slows conversion of ammonium
to nitrate

- DCD (dicyandiamide)

- PPD (phenyl phosphoriodiamidate)

- butenedioic-methylenesuccinic acid copolymer

Stabilized Turf Fertilizers

« Agrotain
— UMAXX — (DCD, NBPT + urea)
— UFLEXX — (DCD, NBPT + urea)
— HYDREXX — (DCD, NBPT only)

* Nutrisphere-N
— Urea + butenedioic-methylenesuccinic acid
copolymer
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Urease and Nitrification Inhibitors

* Grass uses about 0.02 Ibs N/day (0.10-0.15 Ibs N/week)

* Some claim that a fertilizer (presumably at 1 Ib N/M) will last
for 16 weeks (112 days)
—1Ibs/M + 112 days = 0.009 Ibs N/day (half)

« For a1 Ib N/M application of a quick release product, 8 weeks is the
upper limit of reasonable response — anything longer will need a larger
application, coupled with a real slow-release mechanism

Bowman et al., 1989

» Applied 1 Ib N/M as ammonium sulfate to bluegrass,
ryegrass, tall fescue, and bentgrass

» Watered in immediately with 0.1 inch

+ Soil sampling indicated that 70-80% of N was absorbed
by the plant in the first 24 hours — almost all of it by 48
hours.
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When to use stabilized N?

* When volatilization of urea is a concern
+ No ability to water in after application
* High pH soils

* Bowman et al. (1987)
—36% of N was lost through volatilization with no irrigation
— Only 3-8% after 0.4 inches applied
— Most volatilization occurred in thatch layer

Price Differences Can Be Enormous

* 19 -0 - 15 (Anderson’s DG) = $48 for 40# bag
» 46 — 0 — 0 (feed grade urea) = $19 for 50# bag
» Cost per pound N

—19-0-15 = $6.31
- 46-0-0 = $0.83
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N“m Fundamentals of Optimized
’ Turf“FertiIization
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