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Contents Nitrogen losses

Nitrogen losses 3-5 Only 50% of applied nitrogen is taken up by crops. Nitrogen losses can occur in the form of
ammonia, nitrate leaching and the release of nitrous oxide into the atmosphere. While nitrogen losses
Ammonia volatilisation 6 generally result in an economic cost on farm, they also have a negative impact on the environment.
S Ammonia losses

Urease inhibitors 7

Significant ammonia losses can occur after the

. _ S application of urea-based fertilisers. Ammonia

Introducing Limus 8 is an air pollutant. A key component of smog,

it binds with other pollutants and particles in
Limus® benefits 9-13 = the atmosphere, leading to negative impacts

on human health. It is carried long distances by
wind and brought down with rainfall, acting as a

Ammonia and legislation 14-15 nitrogen fertiliser far from where it was intended
and damaging sensitive natural habitats.

Increase in nitrate Nitrate leaching

Nitrate is highly mobile in the soil. After heavy
rainfall or low plant uptake, nitrate can leach

out of the soil profile and accumulate in
groundwater, which can be toxic if threshold limits
are exceeded. Nitrate in surface water bodies
stimulates water plant and algae growth. As algae
and/or water plants decay, the resulting oxygen
depletion may, under extreme conditions, lead to
mortality in fish populations.
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Limus® is a unique and highly effective urease |
inhibitor from BASF. Limus® protects urea-based
fertilisers, minimising nitrogen losses from l
volatilisation and ensuring optimal nitrogen is

: 3 \
available for your crop. L ¥
\ | , : i ' A Nitrous oxide losses
! 3 “ | | ( ’ 2 — — ——— = = Nitrous oxide occurs during nitrification
- id = = (conversion of ammonium into nitrite and nitrate
* Reduces ammonia emissions by up to 98% =3 ' through soil bacteria). Next to carbon dioxide

e Increases application timing flexibility and methane, nitrous oxide is one of the most

‘ T dangerous greenhouse gases. Its global warming
* Improves yield by 5% compared to unprotected urea/UAN , : = potential is 298 times that of carbon dioxide.

* Raises performance to the level of ammonium nitrate / " : Even small nitrous oxide losses may represent
a cost factor to growers as well as a negative

environmental impact.

Outperforms all other urease inhibitors



Nitrogen losses from ammonia, nitrate and nitrous oxide all occur at different stages of
the nitrogen cycle. All nitrogen fertilisers are subject to some degree of loss, no matter
the source, and innovative technologies can help minimise these losses.

Plant available
(limited)

Urea fertiliser has limited availability

to plants. It must first go through a process called

hydrolysis, where urease enzymes convert it to
plant available ammonium. During this process,
some of the ammonium can be lost as ammonia
through volatilisation.

Ammonia losses from urea based
fertilisers can be up to 80% of the total applied

nitrogen, depending on the urea fertiliser type, climate

and soil pH value. In the UK, the DEFRA funded

NT26 project concluded that around 20% of applied

nitrogen from granular urea is lost as ammonia.
For UAN these average losses are around 14%.

Hydrolysis

Average ammonia
losses
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Urease Enzymes

Ammonium, either from hydrolysis
or following application of ammonium nitrate
or slurry, is plant available and can be taken up
and metabolised easier than nitrate. However,
ammonium is rapidly converted into nitrate during a
process called nitrification. Nitrosomonas bacteria
in the soil change the ammonium to nitrite, which
then gets converted into nitrate by nitrobacter.

Nitrate is negatively charged so no longer
binds to the soil. Water can then transport it down
the soil profile out of reach of the roots. Typically,
nitrate leaching is worse in the winter when the
soils are at water holding capacity. On light sails,
leaching can occur in the spring following a heavy
rainfall event.

Average nitrous
oxide losses

a®

Nitrification

Ammonium ———=o Nitrite ———

_ Nitrosomonas
Plant available

Vizura®

Nitrous oxide can also be given
off during this process. Although typically only
1% of applied nitrogen is converted to nitrous
oxide, it is a powerful greenhouse gas, 298
times more potent than carbon dioxide.
Therefore contributes significantly to
agricultural greenhouse gas emissions.

Urease inhibitors slow
down the hydrolysis process, minimising
losses from ammonia. Limus® reduces ammonia
losses by up to 98%, making more nitrogen
available to crops.

- 50%

Nitrate

Nitrobacter Plant available

-35%

Average nitrate
losses

Nitrification inhibitors
inhibit the Nitrosomonas bacteria, preventing the
conversion of ammonium to nitrite. The use of a
nitrification inhibitor like Vizura®, reduces nitrous
oxide emissions by around 50% and leaching by
around 35%.



Ammonia volatisation

Urea binds to the
Active Site urease enzyme

v

Urease enzyme
The urease enzyme The urease enzyme
transforms urea releases the ammonia
into ammonia and carbon dioxide
and carbon dioxide @
)
[ )
Ammonia (NH3)
volatilisation

Ammonia Carbon dioxide
(NH3) (C0O2)

Volatilisation

Urea granules are hygroscopic meaning
they absorb moisture from the air and
can begin to move into the soil even in
the absence of rainfall. Once moisture is
present, the urea is no longer stable. It’s
at this point the urease enzymes start the
hydrolysis process, converting urea into
ammonium. As ammonium is alkaline, this
conversion process temporarily raises the
pH of the soil around the urea granule. If
the pH spike is not buffered by rainfall, it
results in ammonia volatilisation.

Ammonia loss is a localised reaction

Urease enzymes

Urease enzymes are
produced by plants and
microbes in the soil.
They have an active

site that can bind urea.
Once urease and urea
are bound, the urease
enzyme transforms urea
into ammonia and carbon
dioxide. If the urea has
not been washed into

the soil, this results in
ammonia volatilisation.
When ammonia and
carbon dioxide leave the
active site, the site is free
to once again convert
(hydrolyse) another urea
molecule and the process
can start over again.

Urease inhibitors

How to reduce ammonia losses

There are three main ways nitrogen losses from ammonia volatilisation can be minimised:

1. Rainfall or irrigation (> 10 mm): Sufficient rainfall or irrigation will help wash the urea into
the soil and buffer the pH spike, hence minimising volatilisation. However, considering the
last couple of dry springs, ensuring a sufficient rain event shortly after application can be a
challenge, whilst irrigation isn’t feasible for the majority of UK crops.

2. Incorporation (tilling > 10 cm) into the soil: Incorporation also helps minimise
volatilisation. However, for winter crops, where sowing and fertilising are conducted in
different seasons, tilling is not practicable.

3. Urease inhibitors: A reliable and pragmatic way to consistently reduce ammonia losses
is to use urea-containing fertilisers with a urease inhibitor.

How urease inhibitors work

Urease inhibitors (eg. NBPT) temporarily inhibit urease enzymes from converting urea into
ammonia - until the urea has been sufficiently washed into the soil. They do this by binding
to the urease enzyme, preventing urea from binding to the active site, delaying the hydrolysis
process and hence minimising volatilisation.

NBPT blocks the urease enzyme, slows down urea
hydrolysis and hence ammonia volatisation.

Standard
urease
inhibitor
Standard

urease
inhibitor

Different urease enzymes require

Urease enzyme Urease enzyme

different urease inhibitors

The challenge with standard urease inhibitors

Soils differ in their urease enzyme composition and urease activity. A broad range of
organisms in soil (bacteria, fungi and plants) all produce slightly different urease enzymes.
These different urease enzymes require different urease inhibitors, meaning some will remain
active despite the use of a standard urease inhibitor.



Introducing Limus®

Limus® is a highly effective and unique, dual-active

urease inhibitor from BASF, available as both protected
urea and as a tank mix additive for UAN

The most effective urease inhibitor

Limus® is the only urease inhibitor available with two active ingredients (NBPT and NPPT),
enabling it to bind to a wider variety of urease enzymes, compared to a standard urease
inhibitor, thus more effectively protecting the urea from ammonia volatilisation.

This dual-active combination, along with a multi-patented, innovative formulation makes
Limus® the most effective urease inhibitor available.
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Urease enzyme A Urease enzyme B

Why Limus®?

Tried and trusted globally since its market introduction in 2015,
Limus® brings a wide range of benefits to growers.

Raises
Increases performance
application to the level of
timing flexibility ammonium
nitrate

For information on Limus® suppliers, please visit agricentre.basf.co.uk/limus

Limus® for liquid urea

Limus® Perform is for use with liquid urea
containing fertilisers. It is available as a
standalone product to be tank mixed with
the fertiliser on farm shortly prior to use.

Limus® for granular urea

BASF has partnered with a number of urea
importers who will apply Limus®, a liquid

formulation, to their urea granules. Look out
for ‘Contains Limus® when purchasing.

Limus® reduces ammonia
emissions by up to 98%

Nitrogen use efficiency

Reducing ammonia losses allows the applied urea nitrogen to work more efficiently and enhance
nitrogen nutrition. This often leads to higher yields or nitrogen fertiliser savings, as well as an improved
environmental footprint. Limus® is the most effective solution for the reduction of ammonia losses and
for increasing nitrogen uptake by plants from urea containing fertilisers.

Reduction of ammonia emissions

We have extensively tested the efficacy of Limus® in both laboratory conditions and in the field, and time
and time again it has proven its strength as a highly effective urease inhibitor, reducing ammonia
emissions by up to 98%.

In the field, closed chamber devices with acid treated foam are used to measure ammonia emissions.
Across 93 BASEF trials, up to 98% reduction was achieved with an average reduction of 70%. Whilst in
the laboratory, we have assessed its performance on a range of different soil types. Reductions of up
to 98% were also achieved with an average reduction of 83%.

Closed chamber devices with acid treated foam




LimuS” increases application
flexibility

Urea based fertilisers should be applied shortly before rainfall in order to reduce ammonia losses from
volatilisation. Traditionally, higher rates are used, or additional applications are made, to compensate for
the losses that can often occur in our unpredictable maritime climate. Limus® protected urea fertilisers
can be applied independent of weather conditions as they effectively prevent these losses. This not only
simplifies fertilisation programmes considerably, it also allows for greater flexibility and a more efficient
use of resources.

Application of urea without Limus® Application of urea with Limus®
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Fertiliser application

4

Limus® improves yield by 5% compared

to unprotected urea/UAN

ADAS trials

In a comprehensive set of replicated trials carried
out by ADAS, we looked at the performance of
Limus® protected urea versus unprotected granular
urea, ammonium nitrate and a competing urease
inhibitor. Six different sites were identified across
the country that offered a range of different soil
types and field conditions.

ADAS results

Across the six replicated trials, the results mirrored
our extensive global data set. At a rate of 260kg/
ha N, Limus®protected granular urea outperformed
unprotected urea by an average of 5%, increasing
yields by 0.5t/ha.

Yield differences varied, most likely reflecting the
extent of ammonia emissions at each site. Limus®
safeguards your investment from such losses,
ensuring optimal nitrogen is available for your crop.

BASF results

We have been extensively testing the yield
performance of Limus® in the field for a number
of years, across a range of crops.

Across 107 BASEF trials, Limus® protected urea/
UAN improved yield by an average of 5%,
demonstrating that the reduction in losses
achieved with Limus® ensured greater availability
of nitrogen for uptake, resulting in higher yields.

High Mowthorpe

Terrington

Stetchworth

Rosemund Boxworth

Relative yield increase (%)
of Limus® vs. unprotected urea

Urea Urea + Limus®

Source: ADAS/BASF, UK, winter wheat, n=6, 260kg/ha N in 3 application splits

Relative yield increase (%)
of Limus® vs. unprotected urea/UAN

Urea/UAN Urea/UAN + Limus®

Source: BASF, range of crops, n=107



Limus® raises performance to the
level of ammonium nitrate

NT26 project

As part of the wide-ranging DEFRA funded NT26 project, the performance of the urease inhibitor, NBPT
(one of the active ingredients in Limus®) was evaluated as an alternative to ammonium nitrate (AN).

The project concluded that granular urea plus NBPT matched AN for performance in winter cereals,
according to average figures taken from 10 locations.

ADAS results

The six ADAS trials reinforced the findings

from the NT26 project, showing a similar yield
performance of Limus® protected granular urea to
that of ammonium nitrate.

Relative yield increase (%)
of Limus® vs. AN

Limus® raises the performance of urea to the same
level as ammonium nitrate by minimising the
nitrogen losses from ammonia.

_ AN Urea + Limus®
In these trials, at the rate of 260kg/ha N

rate, Limus® protected granular urea actually
outperformed ammonium nitrate by an average of
1.5%, increasing yields by 0.14t/ha.

BASF results

Across 74 BASF trials, Limus® raised the yield
performance of granular urea to the level of .
ammonium nitrate and calcium ammonium nitrate. 100.3%

Source: ADAS/BASF, UK, winter wheat, n=6, 260kg/ha N in 3 application splits

Relative yield increase (%)
of Limus® vs. AN/CAN

These equivalent yields highlight that provided
ammonia losses are minimised, urea is as reliable
a source of nitrogen as ammonium nitrate.

AN/CAN Urea + Limus®

Source: BASF, range of crops, n=74

Limus® outperforms all other
urease inhibitors

As the only urease inhibitor with two active ingredients, Limus® more effectively minimises ammonia
losses, ensuring greater availability for crops and higher yields.

ADAS results BASF results

Relative yield increase (%) Relative yield increase (%)
of Limus® vs. NBPT of Limus® vs. NBPT
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Urea/UAN + NBPT Urea/UAN + Limus®

Urea + NBPT Urea + Limus®

Source: ADAS/BASF, UK, winter wheat, n=6, 260kg/ha N in 3 application splits Source: BASF, range of crops, n=107

Storage stability

The stability of urease inhibitors when added to urea can be limited. Limus® contains our BASF patented
polymer technology, providing longer a.i. stability versus generic NBPT and 2-NPT formulations. Even
at 20°C Limus® is stable for more than 12 months, giving confidence that even if purchased a year in
advance, Limus® will still work effectively.

Storage stability on urea 20°C, closed bag
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Source: BASF



Ammonia and legislation

UK agricultural ammonia emissions

Ammonia emissions by management category (2016)

and agriculture Hard
. standings Sewage slydge
The agricultural sector accounts for Grazing 7% T application
. . . 0,
88% of UK ammonia emissions. 23% of Out:;ors 2%
agriculture’s emissions are largely from 4
the application of urea based fertilisers.
) . Manure Livestock
The UK government is committed to storage housing
. . . . 9
reducing these ammonia emissions from 9% 27%
agriculture - along with pollutants from
other sources - and in both its 2018 "
and 2019 Clean Air Strategy document, aorlation

it advised that legislation might be 25%

introduced to support this reduction.

Source: National Atmospheric Emissions Inventory 2018

Legislation

The path to UK legislation began in 1999 with the Gothenburg Protocol, designed to reduce
acidification, eutrophication and ground level ozone emissions, including ammonia. The protocol was
then revised in 2012 to include national emission reduction commitments for 2020 and beyond. This
was implemented into EU legislation in 2016 as part of the National Emission Ceilings Directive, where
countries including the UK and Ireland, committed to significant reductions.

The UK government has since reaffirmed it’s commitment to these targets in recent strategy
documents. It also introduced a Code of Good Agricultural Practice to serve as a guidance document
to support reductions, which includes a recommendation to use urease inhibitors.

The UK government has recently published its response on the consultation to reduce ammonia emissions,
in which it supports the industry led proposal “option 4” which utilizes the use of urease inhibitors to protect
urea based fertilisers. Backed up with farm assurance schemes, with implementation for 2023.

Legislation roadmap

Gothenburg
Protocol, .
2012

Abate acidification
Eutrophication

Ground level ozone

Clean Air o

Proposes the use of

Strategy urease inhibitors with
2018 (UK) urea-based fertiliser,
— unless injected, by 2020
¢ Will provide a national
code of Good
Agricultural Practice
to reduce ammonia
emissions
New * Financial assistance for
Agricultural delivering clean air and
Bill (UK) water

Includes reduction of
ammonia emissions

EU * National Emission
legislation, Ceilings Directive
2016 °* Ammonia vs 2005

* 2020: -8% (UK)

* 2030: -16% (UK)
Code of » Guidance document
Good for reducing ammonia
Agricultural ~ emissions
Praclice for « Supports the use of
reducing urease inhibitors with
ammonia urea based fertilisers
emissions
(UK)
Clean Air * “A requirement to reduce
Strategy emissions from urea-based
2019 (UK) fertilisers”

The UK government is legally obliged to reduce

ammonia emissions by 8% by 2020 and by 16% by
2030, compared to 2005 levels

Consulting in 2019 to bring
through legislation in the
shortest possible timeframe

3 Nov 2020 to 26 Jan 2021
Defra consultation on
regulatory options to reduce
ammonia emissions from
solid urea - initial 3 options
for consideration - during
process AIC and NFU
suggested 4th option.

For more information on Limus®, please visit agricentre.basf.co.uk/limus



It’s amazing how a year can change
what a ‘sensible’ price for fertiliser feels
like. This time last year paying around
£300/t for 34.5% ammonium nitrate only
felt sensible in hindsight, yet Berkshire
grower Dan Willis is already describing
his recent purchase of Limus-treated
blended urea —- which also contains 3%
K, 1.5% Mg, 4.5% Ca and 12% S —- at
£646/t as a sensible price, albeit with a
slightly ironic laugh and with his head in
his hands.

Selling some wheat forward for January
2023 at £340/t helps cover the cost of the
purchase. “I can make enough forward sales
to start budgeting those types of figures in
the gross margin. I’'ve got my base fertiliser
secured, and if the wheat price does crash, |
can choose whether to spread it.”

Economically, he says, it makes sense
currently, particularly as it doesn’t
compromise product quality for value.
“Treated urea and Polysulphate are both
products | like and use, so having both
blended together at sensible money feels
like a bonus.”

He grows just under 200ha of winter Dan

Willis is already describing his recent
purchase of Limus-treated blended urea

at £646/t as a sensible price, albeit with a
slightly ironic laugh and with his head in his
hands. wheat at Rookery Farms, Curridge,
just north of Newbury, on the 700ha farm,
which also includes a significant proportion
of spring crops.

On light sandy soils over chalk, he finds
quality easier to obtain than higher yields,
so about 80% of the winter wheat is KWS
Zyatt, with the remainder KWS Extase. Both
achieve milling quality premiums.

Establishment is with a Sumo DTS strip

till drill, with very little cultivation carried

out across the farm to maintain moisture.
Managing the trash in stubbles pre-drilling is
the key to success, he says. “It’s allowed us
to be more timely with drilling.”

Wheat is drilled later than historically on the
farm now as blackgrass has crept in over the
past 10 years —— probably imported either

in organic manures or compost, or brought
onto the farm via machinery as Dan also
supplies harvest contracting services.

“It wasn’t uncommon for us to be finished
drilling by the second week of September,
but now we don’t start until early to mid-
October.”

While later drilling, along with spring
cropping, has helped with blackgrass
control, it has brought a downside in being
the wrong side of a dry spring, with the farm
relying on rain in April and May to maintain
yields, he says. “Earlier drilled crops seem to
weather a dry spring much more easily.”

That’s despite an improvement in soil
resilience through 20 years of rotationally

applying organic manures and compost
across the farm. Rain in mid-May has helped
ease some of the concerns over this year’s
crops, although the farm has only recorded
132mm of rain from January to mid-May —
less than in 2020, which will impact yields,
he suspects.

Nutrition is a key focus in any season, with
Dan firmly believing in its role for healthy
plants. This season has seen a change

of approach with a partial switch to liquid
fertiliser, facilitated by a new 30m John Deere
4140R self-propelled sprayer.

“Our biggest driver was wanting to be a bit
more timely and to improve accuracy,” says
Dan. “We’d seen our headland yields drop
away over the years as we’d gone to wider
tramlines. There was nothing particularly
wrong with the machine applying the
fertiliser, but it was getting that edge-to-edge
accuracy we were after with the liquid.”

Dan Wiillis is already describing his recent
purchase of Limus-treated blended urea
at £646/t as a sensible price, albeit with a
slightly ironic laugh and with his head in
his hands.

Around 60-70% of his nitrogen requirements,
both solid and liquid, were procured from
Bartholomews early enough to be at last
summer’s “sensible prices”, with more

liquid ordered for the New Year. All the

solid fertiliser is Limus-treated urea, which
reduces volatilisation from urea fertilisers.

“We’ve used untreated urea over the years,

but we’ve always been cautious and waited
for rain or temperatures to drop before
applying it, and we weren’t always getting it
on when we wanted to.”

In contrast, using Limus-treated urea has
given him the flexibility to apply it at any time
during the season, he says, including last
splits on winter wheat in May this season,

leaving some liquid in the tank to top up

the proteins if needed later in the season.
“Most people will use urea early, but with this
product you can confidently go late.”

He takes a little and often approach to
his nitrogen programme in wheat, with
application timings calculated by working
back in three-week intervals from a fully

1 February

27 March

0.4

24 April

NDVI images of the winter wheat trial site were taken throughout the season as part of the Real Results monitoring.

Two years of Real Results
trials at Rookery Farms have
confirmed the benefits Dan
was already seeing from using
Limus-protected urea across
the farm. In 2020, alternative
tramlines were treated with
either Limus-treated urea or
ammonium nitrate in winter
wheat (see table) in his little
and often approach.

Source: ADAS Agronomics, 2020

The average measured yield
of the ammonium nitrate
tramlines in the winter barley
trials was 7.06t/ha, with
Limus-treated urea increasing
yield by 0.13t/ha. A similar
trial in 2020 in winter wheat
saw yields of 6.77t/ha for

the ammonium nitrate and a
0.28t/ha increase with Limus-
protected urea.

Source: ADAS Agronomics, 2020

These are similar results to
other trials, says Jared Bonner,
BASF business development
manager for Limus. “Limus-
treated urea is equivalent to
ammonium nitrate, and there’s
usually an increase over
untreated urea of around 5%.”

That’s important for Dan.
“There was a premium for
protected urea over untreated.
We’ve come away from
untreated urea because it’s
less efficient, particularly late
in the season.

30
mmmm Rainfall
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“Now what we’re doing

is efficient, and if we're

not seeing a difference

to AN, it gives flexibility
over what source of N to
buy. | can look at p/kg and
not be worried about
efficiency. It’s certainly
been good for us,” he says.

“There are no issues with
spreadability and no fear
you won'’t achieve the result.
It’'s a good product,”
concludes Dan.

Rainfall and temperature conditions during the period

of Limus-treated urea application.
Source: ADAS Agronomics, 2020
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This season has seen a change of
approach with a partial switch to liquid
fertiliser, facilitated by a new 30m John
Deere 4140R self-propelled sprayer.

emerged flag leaf in mid-May, with a first
application of around 30-40kg/ha in mid-
February. “We aim to apply around 165-
175kgN/ha by the third week of April.”

More frequent applications allow him to
adjust rates to the prevailing weather.

For example, in the dry spring of 2020 he
stopped applying fertiliser in mid-April
after two months without any rain, allowing
carryover to the following season. “It

Ammonia emissions are responsible for
effects like smog, eutrophication, and
damage to sensitive habitats, which is why
there’s a statutory obligation to reduce
ammonia emissions by 16% by 2030 in
the UK, as part of the government’s Clean
Air Strategy.

Around 87% of ammonia emissions in the
UK are said to come from agriculture, with
solid urea fertilisers responsible for 8%.

Unprotected urea can release ammonia
into the atmosphere, particularly when
applied in dry conditions through the

activity of urease enzymes, explains Jared.

While this reaction is necessary to convert
urea into plant available ammonium, if

it happens on the soil surface, it causes

a localised rise in the pH of the soil
around the granule. This spike will lead to
ammonia volatilisation unless the fertiliser
is washed into the soil by rainfall, buffering
the pH spike.

Limus, which contains two urease
inhibitors, NBPT and NPPT, minimises this

wouldn’t have mattered if we had doubled
our dose from thereon in that year.”

He has found a total dose of 220kgN/ha in
four or five applications optimum, with the
potential of an extra 20kgN/ha to top up
protein levels if needed.

“Any more than 220kgN/ha base fertiliser
feels like we’re wasting it — we’ve tried 280-
300kgN/ha and it isn’t giving us any more
yield. It's tough to get more than 10t/ha on
this land, so we have to be cautious in what
we spend - that’s our margin.”

Last season he used Hill Court Farm
Research’s root analysis just after
flowering, which predicts grain protein
levels in wheat. That influenced his decision
about topping up for proteins saving around
20t of Nufol, with only 50% of his wheat
treated. “I put a lot of trust in it, but our
proteins were 12.8-13.2% with an average
yield of 9.1 t/ha.”

He’s also making use of other analyses -
N-min tests were taken for the first time

this autumn. “It was quite an eye-opener.
We’ve got one field where we’ve gauged our
nitrogen use totally on the result and we’re

volatilisation by temporarily delaying the
conversion, effectively blocking the urease
enzymes on the soil surface, and buying
time for it to be washed into the soil,

says Jared.

“As soon as you get moisture the urea
granule effectively melts into the soil,
where billions of these ubiquitous urease
enzymes swamp the Limus inhibitors,
converting urea into ammonium.”

While the effectiveness of Limus varies
with environmental factors, such as soil
type and length of dry spell, BASF trials
have shown reductions in ammonia
emissions —— on average by 70%.

The product is available for both solid and
liquid urea, says Jared. Pre-treated solid
urea is available through Bartholomews,
Thomas Bell and COFCO, while the option
for liquid UAN, Limus Perform, is sold
through Frontier as an additive which the
farmer can decide whether to use based
on environmental conditions at the point
of application.

going to end up about 140kgN/ha.”

Tissue analysis has been used for longer,
with more focus being put on trace elements
applications partly to help utilise nitrogen
more efficiently. “It gives us a good guide
before the main timings — we routinely tissue
test around GS23-24, GS30-31 and GS39, so
we can top up what’s missing.”

Manganese is always required on his light
land, with typically five or six applications
required during the season. “Thankfully it’s
not an expensive problem to solve.”

Sulphur is the other main focus, with the aim
of having a 3:1 ratio of nitrogen to sulphur.
That’s been achieved through switching to

a combination of 24% or 26% N, with 7% or
8% S, liquid fertiliser, and applying 120 kg/ha
of slow release Polysulphate in the autumn
and 125kg/ha again in February for a total of
70-80 kg/ha of sulphur.

“Sulphur is something we’ve upped more
and more, but now we’re getting best use
of our nitrogen — we’re seeing the result in
the crop and in the tissue analysis,”

he concludes.

Limus-protected urea contains two urease
inhibitors, NBPT and NPPT, which minimise
volatilisation by temporarily blocking the
urease enzymes on the soil surface, and
buying time for it to be washed into the soil.

From next season there will be restrictions
on the use of urea-containing fertilisers.
Unprotected urea can only be applied
between 15 January and 31 March,

with only treated/ inhibited urea used
outside that period, unless an agronomic
justification is provided by a FACTS
qualified agronomist, explains Jared.
“That’s likely to drive an increase in the
use of all inhibitors.”
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