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Crop Nitrogen Demand



Sulphur & Nitrogen Link
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Sulphur & Nitrogen Link

« Supplied as elemental sulphur (slow release) or in readily available

sulphate form in fertilisers e.g. ammonium sulphate.
. Winter Cereals 50kg/ha, Spring cereals 10-20kg/ha
. Grass 40kg/ha per season or per cut 2"d cut at greater risk
* Apply in spring as main uptake by roots with little taken up by leaf
(2%)

 Muck and slurry are useful sources of sulphur



Fertiliser Requirements -
Nitrogen Response Curve



Crop N demand






Crop Reguirement

Crop requirement for sandy loan/mineral soill
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Grassland Requirement

Depends how you are managing
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« Adjust for residues, muck/slurry



Organic Manures:

« Organic manures contain varying
amounts of nitrogen

* Not all readily available nitrogen
(RAN)

e The rest is broken down over time
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of food-based digestate based on 250 kg N/ha
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Factors affecting crop-available N
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Important to test the bulky organic
materials that you use often
(slurries, dung etc.)

 Don't just guess!

» By testing you can be sure you are
getting crop fertiliser applications right
and are not over or under applying
N:P:K

* Ensure you obtain a representative
sample.

G For solids, take multiple sub-samples
from various parts (locations, heights
and depths) of the pile

G For liquids, agitate thoroughly, or (much
less ideal) take multiple samples from
different depths within the tank.



Nitrogen Trials by SRUC Research

* Nitrogen Use Efficiency

 Nitrogen Timing



Comparing NUE of spring oats and
barley
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Nitrogen Timing
Trial Site East Lothian
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Effects of N timing

Treatment Yield t/ha Grain N% NUpE, kg/kg Grain Noff, kg

Seedbed 7.83 1.65 0.69 151
Early 8.94 1.67 0.79 176
Medium 7.16 1.71 0.65 144
Late 8.40 1.67 0.74 165
Trt 0.03 0.01 0.05 0.03
Var <0.001 <0.001 0.55 0.56
Trt*Var 0.78 0.19 0.63 0.40

Isd 1.065 0.030 0.094 19.99
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Trial Conclusions

F 5
$ 6
% *
'F
% F



Stabilised N Fertiliser

Stabilised Products feature

e Urease Inhibitor
or
e Nitrification Inhibitor



Stabilised Fertiliser

 Urease Inhibitor

Ammonia

]

Volatilisation
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Urea > Ammonium > Nitrate




Stabilised Fertiliser

e Nitrification Inhibitor

Nitrous oxide

Nitrification

]

Ammonium . Nitrate

!

Leaching




Effect of Nitrogen Inhibitors



Differences: Urease- and Nitrification
Inhibitors
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Alzon Neo-N: Inhibited Urea
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Conclusion

 Nitrification inhibitor, reducing nitrous oxide
emissions. Works well with ammonium based
fertilisers In arable solls

e Urease inhibitors reduce ammonia emissions

* Yield effects small or non-existent and will be
offset to some extent by more efficient N use



e Good nitrogen management
—reduces losses into environment

— Improves efficiency of crop response to
available nitrogen

—good for profit
—reduces greenhouse gas emissions



GHG Emissions

Five main sources of Agri emissions:

1.
. Livestock — ruminants produce methane

2
3.
4. Nitrogen fertiliser manure and slurry -

Fuel — combustion carbon dioxide

Solls — nitrous oxide and carbon dioxide

nitrous oxide

Cropland conversion — release of carbon
from grassland when ploughed



GHG Emissions

The 3 gases have different impacts

Expressed as carbon dioxide equivalents (CO2e)
e Carbon Dioxide =1 CO2e

« Methane =25 CO2e

e Nitrous Oxide = 298 CO2e



Fertiliser Spreader Testing




Tray Testing of Spreaders



Why Test?

« Uneven spreading of nitrogen affects crop yield and
guality

o Coefficient of Variation (CV) measures the accuracy of
the spread pattern

 For fertilisers, a CV of 15% should be attainable in field
conditions



Why Test?



Why Test?

e At current prices, the loss of margin at a CV of 25%
(often found before testing) against and achievable CV
of 5% is around £20/ha in wheat and winter oilseed rape

« The cost of a professional tray test would be recouped
over 12 ha



Prior to the Test

 Provided the following information to the testing
company:

— Address and contact detalils of the farm
— Make and model of spreader
— Width at which the machine needs to be tested at

— Number of products which require testing through the
machine



Fertiliser Product Testing

Four characteristics that will affect the way fertiliser
spreads:

— Shape of material
— Size of material

— Strength of material
— Weight of material

Can'’t test the shape of the material, but the other three
factors can be tested



Fertiliser Product Testing

Alzon was the product tested at Girrick

« Weight a litre tube to get bulk density
o Size of material determined using a grader box

e Strength tester used to determine the strength of the
product (10 granules per sample)



Spreader Checklist



Tray Test




Tray Test

« Trays are laid out at 1m intervals

« At half way point, where overlap kicks in, you have two
touching trays

* Both touching trays emptied into same tube, then trays
beyond this are emptied into tubes back towards the
centre to simulate another pass



Tray Test Results



Tray Test Results

e The CV attained on the first run at Girrick was 11.75%
(good)

« This was reduced by 3.17% for the final run, which
attained a CV of 8.58% (excellent)

 For straight Nitrogen based products with wheat at
£140/t, reducing your CV by 3.17% could save £2.80/ha



The Bigger Picture

« A properly maintained set up and operated fertiliser spreader used over 100
ha in one year will apply fertiliser worth some £10,000, generating additional
crop yield worth around £80,000

* |t makes good sense to spend less than £250 to ensure that the spreader is
properly set up

« Tests can be organised through the National Spreader Testing Scheme
(www.nsts.org.uk)

* In practice, most test are carried out by Spreader and Sprayer Testing Ltd
(SCS) which offers national coverage

 SCS also offers tray testing kits for those who would prefer to carry out their
own tests



« l|deally, every fertiliser spreader should be tray tested at
least annually

* Professional tray testing is usually worth it — cost can be
recouped over quite a small area of crop

e |If you're committed and conscientious, equipment can be
bought to do tray testing yourself!



Thank you for listening



