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Major N Fertilizer Materials 
used in USA, 2000.
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Reactions of urea in soil

(NH2)2CO + 2H20
Urea                 Water

Equation 1.

Urea Hydrolysis

Soil

Urease
(NH4)2CO3

Ammonium Carbonate

Equation 2.

(NH4)2CO3 + 2H+ 2NH4      +      CO2 +   H20
Ammonium                   Ammonium         Carbon         Water

Carbonate                                              Dioxide (gas)

+

Equation 3.

NH4 +       OH
-

NH3 +       H2O
Ammonium        Hydroxyl         Ammonia               Water

+
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Rates of urea hydrolysis in a silt loam 

soil at three temperatures



Change in soil pH in a urea-treated 

silt loam at two temperatures

Time after urea application (days)
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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



Ammonia Volatilization Losses 

ÂUrea and urea-containing fertilizers 

ÂSurface applications only

ÂTillage or rain in 2-3 days controls 
loss

ÂLarge losses are rare

ÂMaximum loss = 20-30 % of N



Factors Favoring Ammonia Loss 

ÂNo rain or irrigation after application

ÂCrop residue on the soil surface

ÂHigh temperatures

ÂHigh soil pH

ÂLow clay & organic matter (low CEC) 

ÂInitially moist soil followed by drying



Extent of Ammonia

Volatilization Losses



Effect of ammonia loss from surface-applied 

fertilizers on corn yield, Lancaster, WI

N source Ammonia loss

(%)

Yield

(bu/acre)

None -- 83

Urea 16 122

UAN solution 

(28%)

12 125

Ammonium

nitrate

2 132

Oberle & Bundy, 1988.  Data from one of four experiments.


