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Forms of N Present in Soils

THREE major forms of N?

1) Organic N (e.g., plant residues, manures)

2) Ammonium (NH4
+)

3) Nitrate (NO3
-)

NITRIFICATION

1) Conversion of Ammonium to Nitrate

2) NH4
+ + 2O2 => NO3

- + H2O + 2H+

3) Biological Process

4) Nitrification is temperature dependent

5) Nitrification insignificant below 50 ºF

6) How fast does the conversion occur?

Nitrification of Ammonium Sulfate
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Nitrification Inhibitor Technology

3) Reduces N loss potential

4) Some studies have shown a benefit

5) Potential benefit greater in todayôs fertilizer 

market

6) Potential value increases with length of time 

between application and plant demand

1) Slows conversion of ammonium to nitrate

2) NH4
+ + 2O2 => NO3

- + H2O + 2H+
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How is Nitrogen Lost?

THREE ways N is lost from soils:

1) LEACHING

2) DENITRIFICATION

3) VOLATILIZATION

VOLATILIZATION

1) Form of N lost this way?

2) Ammonium in high pH environment

3) Soil pH is THE major influence

4) NH4
+ <=> NH3(g) + H+

5) Other important factors: CEC, wind, and 

TEMPERATURE

NH4
+

Ammonia Volatilization
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VOLATILIZATION

1) Form of N lost this way?

2) Ammonium in high pH environment

3) Soil pH is THE major influence

4) NH4
+ <=> NH3(g) + H+

5) Other important factors: CEC, wind, and 

TEMPERATURE

NH4
+

6) Prevent by incorporation of ammonium

7) Two big concerns: Surface applications of

Manures and UREA containing fertilizers

Urea Prill Microsite pH

pH
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Soil pH effects on percentages of N 

present as ammonia and ammonium

Ammoniacal N

Soil pH Ammonia Ammonium

---------------% --------------

6 0.058 99.94

7 0.57 99.43

8 5.4 94.6

9 36.5 63.5
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Urease Inhibitors
1) Ureaseis the enzyme that breaks down urea

2) Urea (NH2ïCO ïNH2) => NH4 Carbonate

3) NH4
+ in a high pH environment goes to NH3(g)

5) Rating the potential for response:

1) UREA broadcast on soil surface

2) UAN broadcast on soil surface

3) UAN in a dribble band ??

4) Ureaseinhibitors keeps N as urea until in soil

6) If urea gets into the soil (rain or tillage), then

there is no need for a ureaseinhibitor

New Products: Nitrogen

1) ESN = Polymer-Coated UREA fertilizer

2) Agrotain = UreaseInhibitor (urea/UAN)

3) Agrotain + = urease& nitrification inhibitor

4) Super U = urease& nitrification inhibitor

5) Nutrisphere-N (NSN) = urease& nitrification 

inhibitor

ESN STUDIES
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N Source and N Leaching Losses

Winter Wheat, Ohio, 2003
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Inorganic N in leachate from 100- x 30-foot lysimeters. 
Calculated from total water volume and N concentration.
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150 lb N/ac applied total; sidedress = 40 preplant & 110 sidedress

Statistically significant differences among all yields

All treatments incorporated; weather was wettest year in more than 100 yrs

Loamy Sand Soil
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150 lb N/ac applied total; sidedress = 40 preplant & 110 sidedress

Statistically significant differences b/w PP & SD

No-tilled into wheat stubble; weather was wettest year in more than 100 yrs

Silt Loam Soil
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150 lb N/ac applied total; sidedress = 30 preplant & 120 sidedress

Statistically significant yield differences except for SD treatments

All treatments incorporated; rainfall was near-normal

Loamy Sand Soil
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170 lb N/ac applied total; Split = 85 PP & 85 SD; Std =30 PP/140 SD

LSD = 18 bu/ac                                                          Loamy Sand Soil

ONLY preplant treatments incorporated

ESN Application on Bare Soil
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Yields with same letter within a site are not statistically different
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75 lb N/ac applied at green-up as spring topdress

Yields with same letter within a site are not statistically different
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90 lb N/ac applied at green-up as spring topdress

Yields with same letter are not statistically different
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Winter Wheat Treatments in ó07 & ó08

1) FOUR N Rates as UAN

2) Agrotain

3) Agrotain Plus

4) Nutrisphere N

5) Polymer Coated Urea

6) Ammonium Nitrate and/or Urea
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Winter Wheat in 2007: Sussex (Irrigated)
Yields with same letter are not statistically different
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Yields with same letter are not statistically different
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Yields with same letter are not statistically different
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Winter Wheat in 2008: Sussex (Irrigated)
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Yields with same letter are not statistically different
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Yields with same letter are not statistically different

G
ra

in
 Y

ie
ld

 (
b

u
/a

c
)

ab ab a b b

LSD = 7

ab ab

10

20

30

40

50

60

70

80

90

100

110

85
92

99 102

75 90 105 120

Winter Wheat in 2008: Sussex (Dryland)

G
ra

in
 Y

ie
ld

 (
b

u
/a

c
)

Rate of N (lb/ac) applied at green-up as spring topdress

Yields with same letter are not statistically different

ab ab a



7

10

20

30

40

50

60

70

80

90

100

urea urea +at Super U urea +ns esn30u esn30an an

Winter Wheat in 2008: Sussex (Dryland)
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AGROTAIN STUDIES

ESN/Agrotain Ammonia Losses
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Source:  Dr. W. Thornberry, Sturgis, KY; Dr. S. Ebelhar, Univ of Illinois

Laboratory incubation
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N Sources for No-till Corn
Summary: Eight Site-years
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Yield and Net $ Benefit compared to check treatment.

Ebelhar & Varsa, 2004

Net AgrotaiN Benefit:

+$42                   $1                      -$2
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