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Fertility Imperative
e Aesthetics

e Athlete Safety

e Environment
— Good
— Bad?



Nutrient Pollution

* Nitrogen
— Nitrate in Groundwater (& surface water)

— Nitrous Oxide gas (denitrification)

e 8% of anthropogenic emissions, but 300 times more
potent and carbon dioxide

— Ammonia (volatilization)

e Reactive atmospheric nitrogen deposited in sensitive
ecosystems

— Alpine
— Water

 Phosphorus
— Eutrophication
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Essential and Beneficial Elements in Higher Plants

Ezsential Mineral Element
. Beneficial Mineral Element

o
i

Lu
Lt

La
FLY s

1 Essential Monmineral Element

Ti
Lr
Hf
Ff

Ce
Th

W
b
Ta
Cib

Fr
Fa

Cr (Mn Fe [ Co | B
o  Tc |Hu Eh | Pd
W | He Os | Ir | Pt
=i Bh | Hs | Wit

Bd Pm |{Sm | Eu | Gd
LI I Mp | Pu [ Am | Cm

Cu
Al
Al

Th
Bk

B C
Al S
5a | Ge
In | =n
Tl | Pb

Ho | Er
Es Fm

I+
|:l
A5
Sh
Bi

THn
fd

Cl
o
e
Te
Fo

b
Mo

E
C
Br
|
At

He
e
Ar
lr
e
Fn



16 Essential Elements

OrganiC | —--m-meemmeeee- Inorganic -------------------
--Macronutrients-- | --Micronutrients--
Carbon (C) Nitrogen (N) Calcium (Ca) | Zinc (Zn) Copper (Cu)
Hydrogen (H) | Phosphorus Magnesium Iron (Fe) Boron (B)
(P) (Mg)
Oxygen (O) Potassium (K) Sulfur (S) Manganese Chloride (Cl)
(Mn)
Molybdenum (Mo)
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Soils are not all the same






Farmers know the value of soil and
plant tissue analysis in guiding
their management.



The only way to KNOW is to test
(Don’t guess . .. Soil test)



http://eal.byu.edu/






Taking a Good Soil Sample

How many samples?

How many cores per sample?
Contamination

Paper or cloth bag

Send to lab immediately



Soil Analysis

° pH
—|deal is 6.5t0 7.3
—Below 6.5 add lime based on buffer pH

—Above 7.3

e Live with it — add more phosphorus and
micronutrients

* Or, lower the pH



Soil Analysis

* Nitrogen
— Nitrate is generally the most common form of
nitrogen that is plant available.
— Avoid excesses in the soil.

— Spoon feed regardless of soil test, just increase or
decrease amount per application based on
periodic soil sampling. (Evaluate the water too)



Soil Analysis

 Phosphorus (P)

—Keep adding phosphorus annually until
the value reaches the “medium”
category

e 3-6 pounds per 1000 sq. ft.
e pest if it is tilled in to the soil

—Definitely should stop fertilizing once
the soil test is “high”



Soil Analysis

e Potassium (K)

— Keep adding potassium annually until level is
greater than 300 ppm for sports turf (monitor
tissue?)

e 3-6 pounds per 1000 sq. ft.
— Unlike P, excess is not harmful (just wasteful)



Other Nutrients

 Not as commonly deficient, except
on very sandy soil, especially with
low organic matter.

e Sulfur — Especially important for
grass.



Other Nutrients

* [ron commonly deficient at high soil
pH
—Fertilizer doesn’t correct very well,
unless applied in a concentrated band
—Plant tolerant species

—Foliar sprays work, but have to apply
every 10 days



Other Things on a Soil Test

e Salts

— Soluble salts (EC) become a problem if greater
than 1-4

— Correct by over watering until salts are flushed

e Sodium

— Excess destroys soil structure (too much
magnesium can also)

— Add a soluble calcium source (gypsum), if sodium
levels are greater than 5%



Other Things on a Soil Test

* CEC

— Indicates texture and organic matter

— Generally,
e Sands have a CEC of 1-10
e Loam 11-20
e Clay >20



Fertilizer Application

* Most homeowners just spread
whatever product they buy from the
garden store, but they are usually
wrong.

—Not enough, or
—Toxicities
e Customize based on soil test



Types of Fertilizers




Uniform State Fertilizer Bill
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Calculation Formula

(rate of desired nutrient) X (area of
garden) / grade of desired nutrient
= amount to apply

Units: rate of desired nutrient (lbs./sq.ft.)
area of garden (sq.ft.)

grade of nutrient (%)



Example Problem

e Garden area: 50 ft. X 50 ft.
e Fertilizer analysis: 30-10-20

* Need to apply: 2 Ibs. of N per 1000 square
feet



Example Problem Solution

(2 1bs./1000 sq.ft.) X (2500 sq.ft.)

30% N

16.7 Ibs. of fertilizer to apply



Common, Cheap Fertilizers

e 46-0-0 urea

e 34-0-0 ammonium nitrate

e 21-0-0-24 ammonium sulfate

e 18-46-0 diammonium phosphate

e 11-52-0 monoammonium phosphate
e 0-0-60 potash

e 0-0-52-17 potassium sulfate



Recognize this
guy?



PCU
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Nitrous Oxide Emissions: Urea vs. PCU
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Questions
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