
Protected urea 

Ask for NBPT, 2NPT or NPPT 

 Protected urea can be spread throughout the 

growing season & is reliable for yield 

 Lower greenhouse gas loss than CAN 

 Lower ammonia-N loss than urea 

Take home messages 

Teagasc cutting & grazing trials show protected 

urea is reliable for yield 

Protected urea stops ammonia-N loss 

N is reliably retained to grow grass 

ask for NBPT, 2-NPT or NPPT active ingredient 
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Protected urea: what is it, does it work, and is it cost effective? 
Patrick Forrestal1, Cathal Somers2, Mark Plunkett1, David Wall1, Tom O’Dwyer3

1Crops, Environment and Land Use Programme, Teagasc, Johnstown Castle 
2Agricultural Sustainability Support and Advisory Programme 

3Head of Teagasc Dairy Knowledge Transfer, Moorepark    

Ireland has a very favourable climate for growing its largest crop, grass. To achieve grass 
growth potential, fertiliser nitrogen (N) is a key input. However, fertiliser nitrogen also plays 
a role in gaseous N losses and water quality. The Irish government has committed to reduce 
national losses of both ammonia and the potent greenhouse gas nitrous oxide (Figure 1) 
while achieving good status for all waters. In relation to gaseous emissions agriculture 
accounts for 33% of national GHG emission and 98% of ammonia emissions and as a 
consequence is under the spotlight to reduce emissions. The use of protected urea nitrogen 
fertiliser is the largest single avenue currently open to Irish agriculture to meet these 
commitments to reduce GHG and ammonia emissions.  

Figure 1. Greenhouse gas and Ammonia sources and reduction commitments 

Understanding protected urea and how it works 

What is protected urea? 

Protected urea is urea which is treated with an active ingredient called a urease inhibitor. 

The urease inhibitor can be either a) coated onto the outside of the fertiliser granule or b) 

incorporated into the urea granule melt during manufacture. 

How does a urease inhibitor work and what role does it play in stopping ammonia loss?  

Urease is the enzyme which catalyses the conversion of urea to ammonium. It is during this 

conversion that ammonia gas is lost from untreated urea (Figure 2). A urease inhibitor 

blocks the active site of the urease enzyme. This moderates the rate at which urea converts 

to ammonium. In so doing ammonia loss is reduced to low levels. 
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Figure 2. Conversion of nitrogen forms and N loss avenues 

Won’t a slowing of the conversion from urea affect the availability of N for the grass crop? 

No, because the conversion of protected urea to ammonium begins as soon as the fertiliser 

granule starts to melt. The urease inhibitor moderates the rate at which the urea-N converts 

to ammonium. The result is that the conversion occurs over period of a few days rather than 

a few hours, as would be the case with conventional urea. Remember, when fertiliser N is 

applied to soil its aim is to supply the grass or crop with N over a period of days to weeks 

rather than hours.       

Are there different urease inhibitors used to manufacture protected urea?  What are 

they? 

Yes, the following products are recognised as acting effectively as urease inhibitors: a) NBPT 

b) 2-NPT, c) NBPT+NPPT.  Teagasc has conducted research with all three inhibitor options,

most extensively with NBPT and NBPT+NPPT. 

Are these approved for use in Ireland? 
Yes, these active ingredients are approved for use by the European Chemicals Agency 
through the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) 
process. 
Can I spread protected urea throughout the growing season? 
Yes, you can spread protected urea across the growing season at times when you would 
otherwise spread calcium ammonium nitrate (CAN) or unprotected urea. This may 
potentially simplify the fertiliser spreading programme on the farm and setting up of 
fertiliser spreader for only 1 straight N product each year 

Protected urea effects on production 

Will using protected urea reduce yields? 
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No, published Teagasc trials (Figure 3) have shown that protected urea consistently yields as 

well as CAN in Irish grasslands with no difference in annual production between the two 

fertilisers.  

Figure 3. Summary of total annual grass dry matter yield  (kg/ha) for CAN and protected 

urea evaluated across 2 growing seasons (2 years) on three soils (locations) 

Will using protected urea reduce efficiency? 

No, published Teagasc trials conducted in different areas of Ireland have shown that the 

nitrogen recovery efficiency of protected urea and CAN are consistently the same (Figure 4). 
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Figure 3. Summary of N recovery (off take kg/ha N) for CAN and protected urea evaluated 

on 30 occasions (application timings) conducted across the growing season on three soils 

over two years. 

Is protected urea cost effective? 

Is protected urea more costly? 

On 14 March 2019 the following costs detailed in Table 1 were quoted. These costs show 

protected urea to be less costly than CAN while performing just as well in terms of yield 

(Figure 2) and N recovery efficiency (Figure 3). Bear in mind that fertiliser costs fluctuate but 

always make the cost comparison on the basis of cost per kg N for straight N products 

Table 1. Prices in € per tonne fertiliser and € per kg N delivered for the three main fertiliser 

N types available as per 14 March 2019 

Fertiliser N product N content (%) Cost per tonne (€) Cost/kg N (€) 

Urea 46% 391 0.85 

Protected urea 46% 437 0.95 

CAN 27% 284 1.05 

Does protected urea reduce Emissions? 

Does protected urea reduce loss of the potent greenhouse gas nitrous oxide? 

Yes, published Teagasc trials have shown that protected urea has 71% lower nitrous oxide 

emissions than CAN (Figure 4).  
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Figure 4. Effect of fertiliser N selection on emissions of the potent greenhouse gas nitrous 
oxide (N2O) 

Does protected urea reduce loss of Ammonia? 
Yes, based on published Teagasc research protected urea has comparable ammonia loss to 
CAN and ammonia loss is reduced by 79% compared to urea (Figure 5).  

Figure 5. Effect of fertiliser N selection on emissions of ammonia (NH3) 
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Is there potential for protected urea to reduce nitrate loss to water? 

Yes, during periods when leaching occurs nitrate present in the soil is vulnerable to leaching 

loss. Protected urea does not deliver N directly as nitrate to the soil, therefore reducing the 

risk of nitrate losses occurring with rainfall post fertiliser application. Reduced ammonia loss 

compared to urea will also reduce the risk of ammonia N being deposited from the 

atmosphere onto sensitive habitats or into sensitive water bodies. 

Summary 

Use of protected urea can reduce agricultural greenhouse gas emissions and ammonia 

emissions while maintaining yield and saving cost.  

Table 2. Relative greenhouse gas and ammonia emissions from three N fertilisers 

GHG emissions 

 Ammonia emissions 

Level High Low 

High CAN 

Low Urea Protected Urea 
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Q & A on Protected Urea 

Patrick Forrestal & Mark Plunkett, Teagasc, Environment,  

Soils and Land Use Department, Johnstown Castle, Co. Wexford, 15
th

 July, 2019 

1. Why are urea based products better for reducing GHG emissions?

Based on Irish research urea based products have lower loss of the very potent GHG nitrous

oxide (N2O) when applied to Irish grassland.

2. Why do we need to protect urea when going for its GHG benefit?

So that the urea does not lose a portion (Figure 1) of the applied N as ammonia-N gas which

will create a problem because Ireland has committed to reduce ammonia gas loss by 5%.

3. What was the rate of NBPT used to protect urea in the Teagasc trials?

The rate NBPT used in the Teagasc trials was 660 mg/kg (Figure 1).

4. Why was the 660 mg/kg rate used?

Previous work (Watson et al., 2008) showed that the 660 mg/kg level gave near maximum

ammonia-N loss reduction levels. It gives more assurance that the current regulatory

minimum of 414 mg/kg will be present following storage (Figure 1).

5. What will happen if the NBPT level declines below 414 mg/kg?

As can be seen in Figure 1. the ammonia-N loss protection declines slowly to 100 mg/kg with

the protected urea being much safer than unprotected urea. If the NBPT level declines

below 100 mg/kg the protection declines sharply to reach the same performance as

unprotected urea when NBPT is absent.

Figure 1. Effect of fertiliser type and NBPT level on Ammonia-N loss. 
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6. What is the shelf life of protected urea?

NBPT will degrade over time in storage, this is true. However, protected urea treated and

used within 6 – 12 months should still have very high efficacy. As can be seen in Figure 1

even where degradation decreases NBPT below the current regulatory minimum inclusion

level the urea will still be protected.  When NBPT has completely degraded ammonia-N loss

will be the same as unprotected urea.

7. Will protected urea give the same performance as CAN fertiliser applied in dry conditions?

Yes, the Irish trial results show no significant yield or N recovery difference between CAN

and urea protected with NBPT. However, if conditions are dry and remain so, response to

any N fertiliser will be limited. So if you are hesitant to spread CAN you should also be

hesitant to spread protected urea. Consider waiting for rain and growth conditions to return.

8. Is urea more corrosive on fertiliser spreaders?

It is more hygroscopic than other fertilisers which causes it to draw moisture if the spreader

is not washed out.

9. How long will the inhibitor protect the urea for?

The job of the inhibitor is to protect urea during the first few days after the urea granule

melts. This is when the main loss of ammonia-N gas occurs. In Irish conditions the urea

granule melt often begins as soon as the fertiliser granule lands. Even in dry conditions melt

tends to occur overnight because urea is hygroscopic drawing humidity and dew towards it.

Where S is included using ammonium sulphate the ammonia sulphate portion may be

slower to melt. It is this first period after granule melt which is critical for protection of the

urea component. During this first period urea is converting over to the solid ammonium-N

form. It is during this conversion that we want to protect from ammonia-N gas loss. Once all

the urea has converted to ammonium the inhibitor has done its work. However, remember

if it remains dry moisture will limit response to all N fertilisers.

10. What are the types of protected urea’s on the market?

Urea protected with the active ingredients NBPT, 2-NPT and NBPT+NPPT have been shown

to be effective in protecting urea in Irish and/ or International Research.

11. Can P be blended with protected urea products?

If the inhibitor can be protected from exposure to the acidity which often comes along with

P blending, then possibly yes. Ask your supplier to show you evidence that P blending has

not affected the protection if in doubt.

12. Can K be blended with protected urea?

Yes

13. Can S be blended with protected urea?

Yes, subject to the ammonium sulphate used to deliver the S being of good quality for this

use case.
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14. How wide can protected urea be applied by a fertiliser spreader?

It depends on the spreader settings and vane selection. Do you know how uniformly your

spreader can spread standard products too? If so protected and untreated urea will be some

metres less using the same vanes due to the lower density of urea.   A different spreader

setting and/or vanes may be required to achieve the same spread width as for standard

nitrogen, consult your spreader manual/ supplier.

15. What is the difference between 2 – NPT and NBPT or are they the same?

They are both urease inhibitors which protect urea from ammonia-N loss. Teagasc have

conducted extensive published work on NBPT.  2-NPT is a newer active and consequently

less trial work is available but international work has shown that it reduces ammonia-N loss

from urea.

16. Will protecting urea delay how fast the N works?

In practical terms no, why? Grass or other crops take up the applied N over several weeks.

Once the protected urea melts, urea is beginning to convert over to ammonium feeding the

initial grass requirements.
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Fertiliser products available on the Irish market containing a protected 

form of urea (N) 

Company Product Name Inhibitor Type N 

% 

P 

% 

K 

% 

S 

% 

Grassland 

Fertilisers 

(Kilkenny) 

IFI 

IFI Topper N-Sure NBPT + NPPT (LIMUS) 46 - - - 

IFI Super Topper 

N-Sure 

NBPT + NPPT (LIMUS) 38 - - 7 

IFI Topper Boost 

N-Sure 

NBPT + NPPT (LIMUS) 29 - 14 3.8 

Grassland 

Agro 

Eco Urea NBPT + NPPT (LIMUS) 46 - - - 

Eco N 38 NBPT + NPPT (LIMUS) 38 - - 7.6 

Eco 29-0-14 +S NBPT + NPPT (LIMUS) 29 - 14 2 

Alzon Neo-N 2-NPT + MPA 46 - - - 

Alzon Neo-N + S 2-NPT + MPA 40 - - 6 

Goulding 

Fertiliser 

Sustain / KaN NBPT (Agrotain) 46 - - - 

Sustain / KaN NBPT (Agrotain) 38 - - 7 

Sustain / KaN NBPT (Agrotain) 29 - 14 3.5 

NitroFert Nitro Guard NBPT + NPPT (LIMUS) 46 - - - 

Nitro Guard NBPT + NPPT (LIMUS) 40 - - 6 

Nitro Guard NBPT + NPPT (LIMUS) 30 - 15 2 

Target 

Fertilisers 

UreaMax NBPT + NPPT (LIMUS) 46 - - - 

UreaMax + S NBPT + NPPT (LIMUS) 38 - - 7 

29-0-14+4% S Max NBPT + NPPT (LIMUS) 29 - 14 4 

Yara Yara Vera 

AMIPLUS 

NBPT (AMIPLUS) 46 - - - 

Updated 20
th

 December, 2019

Keep up to date by checking the Teagasc Johnstown Castle Soil and Soil Fertility 
website on https://www.teagasc.ie/crops/soil--soil-fertility/
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