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FERTILIZER RELEASE MECHANISMS AND TIME UNTIL RELEASE 
 
Release mechanisms for fertilizers: hydrolysis by water, microbial, temperature 
 
Soluble nitrogen characteristics: released within 2 days after application, peak response in 7-10 
days, nitrogen in ammonium (volatilizes) or nitrate (leaches) form: urea (breaks down to 
ammonium), ammonium nitrate, ammonium sulfate, potassium nitrate. RELEASE 
MECHANISM HYDROLYSIS 
 
Urea is broken down into ammonium (absorbed by turf) or converted to nitrate via nitrification: 
loss volatilization OR leaching 
 
Reacted synthetic organic nitrogen sources: slow release urea formaldehyde products 
RELEASE MECHANISM MICROBIAL 
 
Isobutylidene Diurea: IBDU products, considered to be a reacted synthetic organic product 
BUT has different release mechanism---if add water, IBDU is broken down to urea, with release 
controlled by soil moisture and particle size.  Nitrogen loss: leaching and ammonia volatility: 
RELEASE MECHANISM HYDROLYSIS 
 
Natural Organic Nitrogen Sources: converted first to ammonium and then to nitrate by 
mineralization, release very slow and microbially dependent. RELEASE MECHANISM 
MICROBIAL 
 
Sulfur coated urea nitrogen products: urea with a thin coating of sulfur to protect from 
microbes and to decrease initial release rate: when water absorbed urea is released within 48 
hours BUT prills are not uniformly coated with same sulfur thickness so do not uniformly release 
(if product is dropped to crush prills then release rate much faster.  20% or so of granules do not 
release because they are coated too thickly = “lock off” RELEASE MECHANISMS 
HYDROLYSIS AND TEMPERATURE 
 
Polymer-coated nitrogen sources: coat soluble nitrogen sources (urea, ammonium sulfate, 
potassium nitrate for example) with polymer which release nitrogen strictly through osmosis: 
TIME OF RELEASE 10 weeks to 12 months; longevity of release controlled by thickness of 
polymer coating: RELEASE MECHANISM TEMPERATURE 
 
Factors for  nitrogen release in slow release products 
 
Microbial break down:  Microbes need warm soil and pH that is not too high or too low.  
Natural fertilizers and urea-formaldehyde reaction products require microbial breakdown. 
 
What soil temperature is needed for microbial release of nitrogen from fertilizer? 50-55 F.  
As soil temperatures rise above 55, the rate of nitrogen released increases accordingly. 



 
Polymer coated products: water or water vapor passes through coatings and dissolves the 
encapsulated N; different thicknesses are used to obtain different release patterns.  Release 
increases with increased temperatures, but is NOT dependent on soil moisture, soil pH, microbial 
activity. 
 
Sulfur coated urea products: Release increases with increased temperatures, and moisture 
which enhance microbial activity which weaken the sulfur coating and allow release 
 
IBDU: releases nitrogen dependent on soil moisture but is not dependent on soil temperature. 
 
Ureaformaldehyde Products: nitrogen release is dependent microbial activity, which in turn is 
dependent on pH and temperature. 
 
Nitrogen release on warm soils: Sulfur coated urea gives a more rapid growth response than 
ureaform or IBDU 
 
Urea: under July conditions for the temperate areas of the country, urea is converted to 
ammonium in about three days 
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