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CREATORS OF GROW SAFE®

Controlled Release Nitrogen 

CRN products available with Grow Safe®  

Nitrogen Release Patterns

CRN Products

Standard Release 

CR: Sulphur Coated Urea (SCU) & Environmentally Smart Nitrogen (ESN)

Nutrient Use Efficiency can be improved with the addition of Grow Safe® Minerals & Microbes. As a result, standard Grow 
Safe® blended products with nitrogen sources such as Sulphate of Ammonia, can achieve higher yields with less applied 
soluble nutrients. For those seeking a higher nitrogen concentration, Controlled Release products offer a solution without 
the typical volatility, environmental losses or detriment to plant roots and soil microbes that can occur when using 
standard, uncoated urea. 

AM Fertilisers offer two Controlled Release nitrogen products (SCU & ESN) 
as optional blending components to cropping and other product lines. 
These blended products have a combination of controlled release and a 
faster acting nitrogen source, selected for compatibility with soil biology. 
This provides both adequate nitrogen supply at germination and the 
subsequent release period, up to ninety days.

Products react immediately to the environmental conditions of soil, such as moisture, temperature, sunlight, wind, pH 
and soil biology. Products such as standard urea are highly prone to losses from leaching and volatilisation, and are 
not as compatible with soil microbiology. The high ammonia release rates of standard urea limit the capacity of soil 
microbiology to naturally convert ammonium to nitrate within the soil. 

Slow Release 

Products with release patterns that are either influenced by biology, such as the Grow Safe® Minerals & Microbes, or 
have a simple coating to limit some of the environmental factors and delay the nutrient release, yet do not have a 
specific time threshold.

Controlled Release 

Products that with a pre-determined release pattern with the assistance of soil moisture and temperature. ESN for 
example has a porous polymer coating that allows water to enter the granule, dissolve the solution and release 
nitrogen over a period of fifty days. The coating density will determine the period of release, such as SCU at ninety 
days.
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CRN Technical Information 

Sulphur Coated Urea (SCU)  

NOTE: SCU is compatible with both broadcast and in-furrow (down-the-boot) applications. Adequate stock availability – booking recommended.

Environmentally Smart Nitrogen (ESN)
  

NOTE: ESN granules are smaller and lighter than standard fertilisers which may impact spreading distance or settling when broadcast 
– recommended for in-furrow application (down-the-boot). Supply is limited – booking essential.
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Controlled Release Nitrogen (SCU & ESN)
  Reduces requisite nitrogen applications and can help 

meet environmental.

Reduces nutrient losses from volatilisation and 
leaching compared to standard urea.

More compatible with the soil’s Cation Exchange 
Capacity and microbiology.

Polymer coating actively protects the granule from 
nutrient loss.

Reduced risk of plant root damage when applied 
in-furrow (down-the-boot) 

Release patterns are more compatible with metabolic 
needs of the plant. 

More stable in a wide variety of soil types and in 
variable soil moisture conditions.

Release patterns are influenced by soil temperature, 
moisture and soil microbial activity. 

Release Period > 90 Days

Nitrogen Source Urea

Coating 
Polymer (Sulphur Coating + 

Polymetric Wax)

Analysis Nitrogen: 37% 
Sulphur: 15%

Colour Yellow 

Granule Size 2.0 – 4.5 mm 

Release Period > 50 Days

Nitrogen Source Urea

Coating 

Analysis Nitrogen: 44%

Colour Green

Granule Size 2.8 – 3.2 mm

Polymer (Castor Oil Coating 
+ Preoperatory Actives)
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CRN Performance 

Factors that impact the performance of standard urea & other nitrogen products.
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Further Reading:

Azeem, Babar, KuZilati KuShaari, Zakaria B. Man, Abdul Basit, Trinh H. Thanh
Journal of Controlled Release Volume 181 – 2014 - sciencedirect.com/science/article/pii/S0168365914001205

Perfrement, Adam, Graeme Schwenke, Bill Manning and Guy McMullen
Department of Primary Industries (DPI) – 2008, 2009 - dpi.nsw.gov.au/__data/assets/pdf_file/0004/431275/Nitrogen-volatilisation.pdf 

Schwenke, Graeme
Grain Research & Development Program (GRDC) 2014  - grdc.com.au/resources-and-publications/grdc-update-pa-
pers/tab-content/grdc-update-papers/2014/07/factors-affecting-how-much-n-is-lost-and-how-much-is-left-over-time 

Factor Standard Urea

Plants have a nutrient capacity at any given time. 
The solubility and nitrogen concentration of 

standard urea and liquid nitrogen products far 
exceeds the plant requirement or uptake capacity 

over the short period of its release, resulting in 
nutrient waste and potential crop damage. 

SCU and ESN supply the plant with constant access 
to nitrogen for up to 90 days depending on the 

environmental conditions. The controlled 
conversion of ammonia to nitrate creates less soil 
acidity and associated damage to microbes and 

soft plant tissue.

The dissolving rate of urea granules increases with 
high pH soils (Perfrement et al. 2008, 2009).

Polymer coatings are designed to act as a pH buffer 
and not influence the nitrogen release rate.

Ground level wind speed increases the nitrogen loss 
of urea through volatilisation. Wind transports 
ammonia-rich air away from the soil surface. 

(Schwenke 2014).

Polymer coating protects nitrogen granules from 
atmospheric losses, resulting in more effective 

nitrogen use and reduced environmental pollutants.

Soils have differing nutrient holding abilities, 
measured as the cation exchange capacity (CEC). 
Sandy soils have particularly low carrying capacity 

of nutrients and excess soluble nutrients are 
leached (Schwenke 2014).

The controlled release nature of both SCU and 
ESN are more suitable for the CEC of Australian 
soils, therefore reducing the nutrient waste and 

water degradation.

The soil moisture and temperature prior and post 
application will greatly impact urea and its rate of 
nitrogen release. This uncontrolled release often 

creates nutrient waste.

Moisture and temperature activate the controlled 
release mechanism of SCU & ESN. The greater the soil 

temperature, the quicker the release pattern. In low 
rainfall conditions, SCU & ESN control the nitrogen 

release until there is adequate soil moisture. 

The nitrogen surplus of standard urea can damage 
the symbiotic relationship bacteria and fungi have 
with plants which can impair crop performance. 

The slower release pattern of SCU & ESN is more 
compatible with the metabolic processes of soil 

biology that facilitate the translocation of nitrogen 
and other nutrients to the plant.

Controlled Release 
Coated Urea (SCU & ESN)

Plant Capacity

Soil pH

Volatilisation

Soil Texture & 
Leaching

Soil Moisture & 
Temperature

Soil Biology
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