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4R nutrient stewardship provides a framework to achieve
cropping system goals, such as increased production,
increased farmer profitability, enhanced environmental
protection and improved sustainability.

4R nutrient stewardship requires the implementation of best
management practices (BMPs) that optimize the efficiency of
fertilizer use. The goal of fertilizer BMPs is to match nutrient
supply with crop requirements and to minimize nutrient losses
from fields.
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NATURAL ORGANICS
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Natural Organic nitrogen forms are those derived from plant or animal matter and include such proaducts as
Turkey Manure, Chicken Manure, Fish Meal, Blood & Bone Meal, Cottonseed Meal and Activated Sewage.
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Considerable variation in properties of products
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covery is low in initial years (25 to 30% of applied N)

FEFRG DILFRIRE K TEZL
Y23 BEAREZ) 15V ZE 12 S e

composition of N, releas

[FZY, Eﬁﬁ = L), KBS
FHGL f#ﬁw lﬁz/fi‘ V27 AW

avy metals, odor, soluble salts may be of co




MEDETE

RINE 7

et
= 'ﬁ& + fl:@ éj\ﬁzlzwcrobial Activity
=) 1) G i
=K s, s
2pH

_l_

3 yAuil JX Temperature

Sirh lot HUGH ENTERPRUSE LTD,, (3551-@)

ulting & Supply For Turl Profe



“IEE ARIEF S R

UNCOATED ORGANIC COMPOUNDS
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ISOBUTYLIDENE-DIUREA

¢ IBDUIZWL\ O DEWLVKABEDMEDE Y

ISADISTINCT CHEMICAL COMPOUND WITH LOW WATER SOLUBILITY.

& ENTEDBBE L reLeAsE 1sAFuncTION OF
‘7K /ﬁ"ﬁ#AxSolublllty
@ Fi D K ZE Searticle size
& pH

s BE
s -4

Temperature

Sirh lot HUGH ENTERPRUSE LTD,, (3551-@)

Consulting & Supply For Tarfl Profe



synthetic organic fertilizers
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iIsobutylidene diurea products (IBDU)
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synthetic organic fertilizers
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synthetic organic fertilizers
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synthetic organic fertilizers
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synthetic organic fertilizers
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%ff‘:&é ﬂ'ﬂ:éﬂ' B*LT::E) () Urea is reacted with formaldehyde plus a catalyst
to form a mixture of polymers of varying chain length.
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Is determined by the balance between the soluble short-chain and insoluble long-chain
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METHOD OF RELEASE
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Ureaform
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¢ HWIN 14.50% " ¢ HWIN 42.70%

SAWSN = %3@] 'l‘i‘t7k 5";§"|{‘.E§§SlowlyAvailable Water Soluble Nitrogen
HWSN — %5E7K7K5§'|‘$§$Hot Water Soluble Nitrogen
HWlN - %—557K$5§ﬁg'lét§§Hot Water Insoluble Nitrogen
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NITROGEN LONGEVITY

& FRZE Urea

& EBIMEIKBMHEZZE  slowly Available Water Soluble Nitrogen (SAWSN)
& E=RIKIKIAMMEZEZE Hot Water Soluble Nitrogen (HWSN)

& SR AEEMEZZE  Hot Water Insoluble Nitrogen (HWIN)

& JRFE Ura BNZAME  Readily Available

¢ SAWSN 3B B DAn 3 week longevity

¢ HWSN OB MDA 9 week longevity

¢ HWIN 204 20 years

Sll"‘l"lplol: HUGH ENTERPRUSE LTD,, (BEST@) )

Tutf and Horticulture Consulting & Supply For Turfl Professionals




synthetic organic fertilizers
hot water insoluble nitrogen (HWIN)
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SULFUR COATED UREA
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POLYMER COATED SULFUR COATED UREA (PCSCU)
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Folymer Coated suliur Coated Urea

PCSCU
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ADVANTAGES OF POLYMER COATED SULFUR COATED UREA
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PCSCU Pellet begins to absorb Moisture
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the pellet
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SCU’S have a randomized coating process,
i.e. some may be 10.0% coated, some 10.2%, some 9.8%, some 15% & some 5% etc....
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synthetic organic fertilizers

release of sulfur coated urea
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Polymer Coated Sulfur Coated Urea
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POLYMER, RESIN & PLASTIC COATED UREA
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THE METHOD OF CONTROLLING RELEASE IS THROUGH AN OSMOTIC BARRIER
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Horticulture
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Osmosis allows for the constant, gradual diffusion of nutrients through the
polymer coating
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THE DIFFUSION THROUGH THE POLYMER COATING IS A CONSTANT
PROCESS OF WATER COMING IN AND SOLUTION COMING OUT
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THINK OF THE COATING ASA THERMODYNAMIC FLUID

Sirh lot HUGH ENTERPRUSE LTD,, (BES'I'@))

Consulting & Supply For Tarfl Profe



e

=N
S’-

03—74/7l {=,

SN SR

I—NDFEFEX DO LEIFTH

J:j Several different types of polymers used as coatings

‘ /_I_:Urbl/g‘\/Polyurethane, EPDM,
PVDC, Polyolefin
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OSMOSIS PROCESS

T10-T1 T1-T2 T2-T3
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Moisture Absorption Phase

Week One

Induction
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Osmotic Diffusion Phase
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How Florikote® Works

fRER O H 2, BHVBEEZE L TREE
JEIZLXVBRTAZENTELI_ERY) v— Fertilizer Prill

~ Np—
}i,}[} N X 7 AA reactive based dual polymer system which creates a catalytic reaction

that forms channels for the passage of nutrients through reverse osmosis across a porous membrane.

Semipermeable
Membrane

BE21CTHRBLTCWVWAR, 25 CTHER = & Water Enters Prill
E\m ]./ 'C l/ A 6 Release is benchmarked to 77 degrees F while competitive CRF are at [

70 degrees F.

WHOHRIIHBOE S TRESND, B— X
fcﬁE é ?i;&?%%”@% D @Jhiﬁﬁ% 72"1 A Plant Nutrients

Longevity is created through the thickness of the coating. The smooth exterior coating with no Water Carries
breaks or fissures avoids uncontrolled release. .
Nutrient Out

R Y = —IIRELRTE L RN HEAHEAN
&‘iwé% ‘: c]: D T%ﬁ@ é n 6 Polymers are flexible yet highly

durable. Biodegrades to a benign substance over time.
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Rigorous Quality Control

—— 12093

2 IT_ToOry MI7 HREORREZXZIT 2 FEEY i 12-0-42-270
{7'I1< é j’b Z) A comprehensive QC and 7-day quarantine process is applied to each batch. e
Samples are kept for 2 years. —m— 12124

2000

= 38OC & 5 ﬁ Lv ‘aﬁﬁm‘f‘7 H Fﬁﬁa% é %’b 2 Manufactured 1500 /
“n

materials are tested for catastrophic failures at 100 degree water baths for 7 days.

12125

—=— Nutricote 20-0-13-
270

1000 ///:// —m— Nutricote 20-0-13-
270

> Ppm I//{}I/@ﬁ Ll/\}b 51:%755‘1'2:( ;Dﬂ'cl\ 3‘ 7 E E L: 500 — Nutricote 1-0-30-
Bxr 5, R A D OUHERBARD 5T D = =

Conductivity readings are taken in PPM and Mmh at days 1, 3, and 7. The goal is to always to match 0 ‘ ‘
or exceed benchmarked and competitive release curves. Day 1 Day 3 Day 7

il |_ow limit

== High Limit
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Tested, Vetted, and Approved by Manufacturer of Nutricote®

Release Curve (77 F=25C)
90.0%
80.0% - -
L
70.0% Ve P
7
60.0% ,/ 7
£ 50.0% '/ '/ -
S 40.0% / ~
g / -
/ e
30.0% /
94 ///
20.0% // ,/ A
/ ------12-0-42 (3Mth — NN)
10.0% /'/ 12-0-42 (6Mth — NN
2/, ------12-0-42 (6Mth — NN)
0.0% - | ------12-0-42 (12Mth — NN)
0O 20 40 60 80 100 120 140 160 180 200 ---0-0-18 (12Mth — NN)
days
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Parameters Which Affect the Mechanisms of Release
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OO0 |0
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Stabilized Nitrogen

Pﬁ n I:I 0) ggﬁ (i “2= % E F ;FIJ % 3?)] "E HE *SI' g Product category is Stabilized Nitrogen
éﬁ [j: 7|< . *I_ fl:%% % IE M= ' J: l’) % ém%}Stablllzeletrogen Category

Governed By AAPFCO (Amerlcan Association of Plant Food Control Officials)

[5] C Rl RB £ I SR ZX D 7775 TRE I T Boteentsrose o some e

:_7__’{->7 HE*SI'-—G:(ifd:L\Notacoated product
IEERD FERIAT (AFLUF) TIEGEL .

SRR D LTIEEFOERZF ALENE

)
HE *‘I’ Uses natural soil chemistry properties to extend nitrogen availability
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StabilizedNitrogen Manufacturing Process

VTIPSR

Dicyandiamide

StabilizedNitrogen
U2 PSRN B =
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What is AGROTAIN?

S RIK—NBPT

o RIF. BREREREHT . KRE. H
BT E—TIRFDNRERNE

d émproves Efficiency of Urea/UAN fertilizer, liquid or dry.

2 70LLLDET21DHFFZEIF
L/—C L \621 patents, in over 70 Countries

2 R&DTH //a.ﬁ®1997¢0)1 0
O E EFBAF G fn & TEMSwon

the Environmental Award in 1997 as one of the 100 most
technologically significant new products by “R&D
Magazine”.

:> 9—_“/ \/ 0) m H&’E.ﬂ: &) %)Stops Volatilization

Consulting & Supply For Turl Profe
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What is Dicyandiamide?

> SLTFUUTIRIFTUE
—TEDERRAET
EZT7RROREICHE

d 6 DICY is a white powder put into suspension
and added to N sources to keep N in ammonium form+

> VLTV TIRDERE
X7 E=TRERERMNHE
ERICELT H5DZEHNZ T
[') N E( L/T: [‘) d—émcv’s role is to

stabilize or slow the conversion of ammonium (NH,*)
nitrogen to nitrate(NOj") nitrogen.
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What Dicyandiamide Does?

SMEICKB20%ERDELXZTEHR/IMET S

Helps minimize 20% potential N loss due to leaching

S RZBIZCEYS~B5NEZRENEHNEIDE
Eai IJ \ 1t -g_ é Helps minimize 5%-35% Denitrification N loss

S HEMDIF O EFRAZRETHEFF I Drcensninprterea

form to plants

O BRDE IR MR UNZ 38 [T B svoiss oy consumpiion
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How Does StabilizedNitrogen Work?
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6 Urease Inhibitor stops hydrolysis of urea for up
to 2 weeks
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|
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Atomospheric fixation
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Biological fixation

Denitrification
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Commercially Available
StabilizedNitrogen Technologies
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—a—hk)RT747—N#RE

30-40 mers

53 F B otecutar weight 3-4000

U 78 73 charge capacity 1800 meq./100 g.

N HEAN) ¥ —branched Polymer

EO) J:afd: pH—C‘::EJ f l:'_EStable at any pH

3 O O OC u -F -—G: i EEStable at less than 300° C

SAA VIR T CHLREE GEEBLT=YLIELY) stbie at nigh ionic

concentrations (doesn’t like anything to precipitate.)

7K 5%;: 'l‘if%'rﬁﬁﬂ[& HE tl:% ﬁj\ﬁg ( 1 O e 1 2 /7' H ) Water soluble and slowly

biodegradable (10-12 months)

&mﬂﬁglrj-y‘j:jj)l/:/rjlﬁs}ixchangeable ion is Ca
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Urease is a di-nickel compound molecule
(Metalo-enzyme)

The Nickel is a key component in
activating the process of volatilization
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Nutrisphere -N® Mode of Action
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*%EE Z W B Nutrisphere-N

sequesters the nickel in the urease molecule,
destabilizing the urease molecule rendering
it ineffective.
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=a— b UARAZ 4 T7—NI&
T BT B2 SHED (FD 2)  sumspeenvesses smmoms

Volatilization 1
o IR ICIRFE & S ——a 48% Less
112kg/ha g 77, 8 HE 7> 1600 Volatilization
7 oy - ; ‘ilrea was surface applied at € 1400 -
112 kg N / ha and sampled over a 8 day &
period A 1200 -
~ "
'?//P/‘ ﬂ‘—‘-ASiltLoam-pH o
m 1000 -
5.6 <
* .S DTreatments with the same letter are _g 800 -
not significantly different p:O 05 g 600 -
§ 400 -
Dr. David Dunn, 200 -
University of Missouri, 2010
O _
Urea N-N w/ Urea Agrotain/ Urea
N 24-May M 26-May 29-May
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> WRLEIIT =T LT Ay (T
EB=THRER) LHBA A (HBEE
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DEEDKEMNT AT D (Nitrification

bacterla convert ammonium ions into nitrate ions. This
conversion has two major consequences that can impact
yield potential:

- THERA A 2R L7 AEIET 3
JBIEXDDICEDLT VE=Y
S T

. 0) - b: s JT 0) - itrogen Application | . 4
WX —BABRZ Y EERICA T \&Ne‘
A 0)%@ % '5‘ 2, 5 Nitrate ions when taken up by

the crop have to be converted back into ammonium ions
before they can be used to make proteins and amino acids.
This is a huge energy cost to the crop and the resultant effect
is lower yield potential.

- MR TEPNOLESICER L T
LUE 5 O THEYBIN SN SETH
ﬁﬂﬁ L T L i 5 Nitrates also leach through the soil

profile reducing the amount of available nitrogen which ;
further reduces the yield potential. Léaching

S B LIIEREICAROAM E T TLE D VR gl N

Nitrification can have a negative impact on the Environment.

— FHBRIXIER LT R Th 5 ERBRL

—
% ‘g. 71‘ cﬁ 5 Nitrate can be converted into Nitrous Oxide, a
greenhouse gas

—  FHEROSHL T KD D) uﬁ“tlﬁ‘é ERPRISJE LTD
e IHI,L("‘\. Supply For Turl Professionals {: BEST@
Turf and’ HOILCE I3‘]'l(lqrate leachmg into waterways contributes to

aloae bloom and etitronhication

Denitrification




Ammonium 7 A T Nitrite Nitrobacter Nitrate

INH,* +30, 4= § ‘ ~ 2NO, +O, —> 2NO; +Energy

NH,*

Untreated  Treated with
NutriSphere-N®

LSl A

Za—hkYRIT 4 T—NINY 7T—%4F
URBEBRIEZMHEI LRCO LT E T
/ NutriSphere-N selectively inhibits unwanted
R AL B AT R B RSB AE LSt = 1 C soil chemical reactions that cause
LES
Certain soil bacteria (Nitrosomonas &
Nitrobacters) convert nitrogen Fertilizer into
nitrates that are prone to leaching and
volatilization.

nitrification and de-nitrification and thereby
,' reduces losses
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Chart 1 — Nitrification in Soil (pH_:6.71)

30
—O— Control

i 25
o) 20 —#— NutriSphere-N
el |
T DATA SOURCE: University
\57 of Kentucky; Mark S. Coyne,
e Ph.D. "Final Report on
— 10 NutriSphere-N Polymer and
E Urease Activity"

Q. |

o 5

0 1 2 4 8 16
I Number of Incubation Days -
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Phosphorus and Dry Matter Accumulation in Plants

300/ 38 K sccmissonsmasionn
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PHOSPHORUS IN THE AGRICULTURAL ENVIRONMENT

TIEPDD ADIREE

~THE NATURE OF PHOSPHORUS IN SOILS

e
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Phos Added in Plant Uptake Returrgiliosphate to soil

tilizer
BRI ABRD L
Mineralization of Organic Phosphate
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Inorganic Available
Phosphate
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Phosphorus Fertilizer Enhancer




AVAIL® SFP™
POLYME ‘g | R

)@
0O

IAD 1/

< LA UEE. A F 2 Badcarmoncasss  cao,
43 B wotauarveign: 3-4000

fas A T o A AL Bneguive crrge caneeiy 1800 Meq./100 g.
3LV = ranche rotymer E
ED X IRPHTHZIE L TV D savreatany o
EORIPIREE G E T U D sonie e tun o

7K5‘I;§"|‘$-ts ii%ﬁj\ﬁg (10'12 lT ﬁ ) Water soluble and slowly biodegradable (10-12 months)
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elements @ ‘ @
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E j/l/ %’) Increasing potential for more
phosphorus to be taken up the plants root
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AVAIL
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PHOSPHORUS FERTILIZERS THE SOLUTION
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