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back to the introduction.
Anyone who’s heard

Michael Gove being 
interviewed on BBC’s

Today programme 
will probably have
marvelled at the way

he deftly handles the
questions and takes 

control of the interview,
leaving Nick Robinson 

stumbling and grasping.
The same happened to me.

Having been put completely 
off pace by his remark (and 
that was probably its purpose),
I mumbled through my 
question about uncertainty…
Brexit…plans…how? To which
he delivered a superbly 
succinct answer that was 
so complete and politically
watertight I’m not even going 
to bother to give it page space.

And the same happened on
the conference floor (see report
on p8). He gave real answers
to the questions asked. Not just
that, there was real substance
in the address he gave.

It’s been a long time coming
– there’s been a succession of
farming ministers who’ve failed
miserably to engage the 
farming audience. Since 23
June 2016, the industry has
yearned for some direction 
for what a post-Brexit farming
policy will look like.

Well now Mr Gove has put
meat on the bones. We may 
not all like his vision of a Green
Brexit. There’s also the 
question, again, of trust ––
despite all his reassurances on
following a risk-based, scientific
approach, the industry should

prepare itself for a shafting on
neonics, for example, and we’ll
probably find Mr Gove its chief
architect.

It was also clear from the
contributions at Oxford from 
the EU and the US that, for 
all Mr Gove’s ambitious talk, 
the UK is in for a tough time 
in trade negotiations. His 
proposed “gold-standard 
metric” is a nice idea, but it’s
going to look laughably quaint
when Liam Fox and his team
face the full force of US and 
EU negotiators.

But it’s nevertheless a strong
vision that every farmer and
every food business can now
plan around. It’s also being
delivered by a man who 
engenders confidence in that
vision, and that’s what you need
from a leader when you’re
passing into a period of 

Do we need to 
trust Mr Gove?

Tom Allen-Stevens has a
170ha arable farm in Oxon,
and potentially palatable
hats include a branded
baseball cap and tweed
flat cap.

tom@cpm-magazine.co.uk

@tomallenstevens

When I introduced myself to
Michael Gove at the Oxford
Farming Conference, ready 
to launch into an incisive
question, he immediately said,
“Yes, I know who you are.”
And it was quite disarming.

I’m not going to pretend for a
moment he was telling the truth.
Much as I’d like to think he
waits avidly each month for the
Defra copy of CPM to appear
on his desk so he can rip open
its cover and devour the
insightful and enlightening 
editorial that lies within, I have
several hats I’d gladly chew
through if that was in fact 
the case.

What’s more, he’s not a man
known for his integrity –– I think
Boris Johnson would probably
back me up on that one.
Trustworthy is not a word you’d
associate with Mr Gove, either,
but it’s almost for that reason
you kind of admire him.

Shrewd and razor-sharp are
two expressions that seem to
fit. Along with all the alarm bells
those words ring, they suggest
a politician who knows how to
do their job, and this brings me

uncertainty, whether you trust
him or not.

Of course, he may well not
be around to see that vision
through. At the next Oxford
Farming Conference, he 
could be heading a different
department, a backbench
opposition MP, or even Prime
Minister. But by then, the
industry should have made
progress by itself, will be 
leading its own plan, and won’t
need the political shrewdness
of Mr Gove.

Like every team of journalists,
there’s nothing we at CPM like
more than to deliver something
that’s new. We’re a monthly, so I’d
hesitate to call it ‘News’, but when
a new idea comes along, one thing
we relish is to look into it, ask the
searching questions and find out
whether it really does have merit.

There’s never been a more
exciting time to look at these 
innovations, because they’re 
coming fast and full throttle.
Just look at the LAMP technology
being used to monitor septoria
(page 10), for example, or the new
ideas that got Innovation awards 
at LAMMA (p50 and 54) and the
arrival of robots (p69) in the
Machinery section.

To herald the dawn of this new
age we now have a whole section
of CPM dedicated to Innovations,
and fronting this up is exciting
news about the launch of a 
satellite-based digital agronomy
service (p71).

Look out for new ideas floated
by CPM on the web and on 
Twitter, too –– sign up to our 
eshot by sending an email to
angus@cpm-magazine.co.uk, and
follow @cpm_magazine. There’s a
lot that goes on, and a lot claims to
be new. So we’ll only give you a
nudge if we think it’s something
worth looking at, and you can trust
us to sort the science fact from the
science fiction.





Guy Smith grows 500ha of 
combinable crops on the north 
east Essex coast, namely St.
Osyth Marsh –– officially the 
driest spot in the British Isles.
Despite spurious claims from
others that their farms are 
actually drier, he points out 
that his farm is in the Guinness
Book of Records, whereas 
others aren’t. End of.

It must be a good 20 years
now since I’ve not had to
worry as to just how close 
I should get the drill to the
hedge or the ditch.

Gone are the days of hearing
the seed hopper scratch along
the thorn as I took the outside
pass of the headland. No
longer do I watch sprayer

booms wander perilously close
to banks or brambles. Thanks to
various introductions since the

1990s –– be it set-aside or
the original Countryside
Stewardship scheme
which became ELS ––
we’ve had uncultivated

margins around our fields
for decades now.
One thing I have noticed 

is this prolonged natural 
regeneration has made these
areas form a ridge around the
field which can encourage 
in-field ponding meaning we’ve
had to put the odd extra
drainage grip in. I don’t think 
this phenomenon is about soil
erosion on the cultivated land but
rather it’s a matter of a build-up
of organic matter where the land
is no longer cultivated. Having
said that a thick fibrous mat
around the edge of the field

Marginal gains

@essexpeasant

probably helps contain the field
and its inputs in its rightful place.

The impact on all these 
margins on my farm business
can be seen on the profit and
loss account. Obviously on the
debit side I’ve lost land. It’s
shrunk the working part of the
farm by several acres. 

I’m also conscious that 
margins can harbour weeds,
pests and diseases that in some
instances can compromise the
yield next to the margin.
Grassweeds, overwintering
aphids and rabbits all benefit
from unfarmed margins which
can deplete yields. Finally, here 
it should be noted unfarmed 
margins can attract quite large
nasty vermin, most notably 
fly-tippers.

On the plus side I’m sure it’s
helped me keep fertilisers and
pesticides out of watercourses.
I’m conscious here that just 
one metaldehyde pellet can 
contaminate several yards of
watercourse. 

And I’m convinced margins
have helped me gain biodiversity
on the farm. The hedges are less
frequently cut and are bushier.
My vole population is doing 
better as attested by the
increased number of barn owl
chicks we are ringing from the
pole boxes. 

The question for policy 
makers in Whitehall now is do we
see a return on the retention of
the conservation margin? With
the demise of ELS, where
thousands of farmers are 
leaving agri-environment
schemes, there is now the
chance that something similar
could be brought back as 
we seize control of our own 
agricultural policy with Brexit. We
could have a new broad and
shallow scheme rolled 
out which could maintain old 
margin management. Then
there’s the issue of greening 
a support payment through
things like EFAs. That’s 

presuming of course we still
have a support payment to
green going forward.

There is much to discuss at
the moment here. My hope is
that in this discussion we hear
the voice of the practitioner on
the ground when it comes to the
efficacy and design of future
agri-environment measures. 
Too often in the past these 
conversations have been
hijacked by the vested 
interests and agendas of 
the conservation lobby. Defra
officials do need to get out onto
farms to talk to farmers about
what has worked in the past 
20 years and what hasn’t. For
me the conservation margin has
been a success story, merits a
place in future schemes and
merits a place on my farm.
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No, I'm not looking for my dog 
after its kennel got blown onto a
telephone post in a high wind. It's 
a barn owl nesting box, and I'd
encourage as many farmers as
possible to get their binoculars out,
and join in the GWCT Big Farmland
Bird Count that runs from 9-18 Feb





Technical Oxford
Farming Conference

Leading agriculture 
politicians from the UK, US
and EU have laid out some 

of the changes in trade 
and environmental policy

farmers will face when the 
post-Brexit transition gets

underway. CPM reports.

By Tom Allen-Stevens

There is 
a tremendous 
opportunity for 

productivity 
improvement in our

farms.

“

”
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Gove plans for 
positive change

Defra secretary Michael Gove has 
stated that farmers will be given up 
to five years to adapt to a new British
Agricultural Policy after Britain exits 
the EU.

He used his speech at the Oxford
Farming Conference to announce some of
the plans his department has for a “Green
Brexit” that has “natural capital thinking” in
its approach. On subsidy, Defra intends to
phase out area-based payments and
replace them with “public money for 
public goods”.

Keen to see farming embrace change,
he said that “technological change is at an
inflection point” and insisted Government
will be taking a risk-based approach to 
scientific developments in agriculture.

Policy on food and food-related exports

will strive to maintain a high level of “quality
and provenance”, he said, aiming to 
compete at the top of the value chain.
He indicated Government was looking to
help by creating a “new gold-standard
metric” to recognise this.

Ted McKinney, under secretary for trade
and foreign agricultural affairs at the US
Department of Agriculture, told delegates
that the US is “open for trade” with the UK.
But he stressed very clearly that “trade 
is two-way street” and pointed out 
phytosanitary agreements cannot be
used as a means to interfere with trade.

European standards
Paolo de Castro, vice chairman to the
European Parliament’s Committee on
Agriculture and Rural Development, said
any agreements the UK makes with other
countries in the rest of the world that are
not totally in line with European standards,
“could be a problem” with the EU.

Meanwhile Dieter Helm, one of the
Government’s own advisers on natural 
capital, warned farmers that rewards for
any environmental gains should be 
balanced by compensation they’d pay 
for losses through full implementation of
the polluter pays principle.

Michael Gove’s speech was widely
acclaimed as one of the most content-rich
and decisive that any minster has 
delivered from a conference podium in

Michael Gove gave direct answers to questions
on glyphosate and GM technology.

recent years. Unlike his predecessors, 
he addressed questions directly.

For example, he was asked by 
Andrew McShane of Hutchinsons whether
the Government will be following a 
science-based regulatory approach for
approving crop protection and other 
products into UK agriculture, and in 
particular with glyphosate.

“Yes,” stated Michael Gove. “Glyphosate
is a valuable tool to ensure you can have
more environmentally sustainable methods
of cultivation which help to protect and
enhance soil quality. We have to take a 
science and risk-based approach to make
sure that farmers have the tools they need
to farm productively. Glyphosate is part of
that and it needs to remain part of it.”

Edward Moorhouse, an MBA student 
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The US is open to trade but it’s a two-way street,
noted Ted McKinney. Farmers should pay for the depletion they cause

to natural capital, said Dieter Helm.

Oxford Farming Conference

at Royal Agricultural University, asked
whether he was advocating the adoption
post 2019 of GM seeds technology. “No,
I’m not,” replied the minister, but indicated
his support for gene editing.

“The science is in its infancy, but I do
think that it’s important we regard gene
editing as a means of science helping us
do faster what farmers have been doing 
for generations, which is essentially to
accelerate the process of breeding 
and evolution.”

Clarity on the timetable for Brexit and
what level of subsidy farmers could expect
was given. “Paying landowners for the
amount of agricultural land they have is
unjust, inefficient and drives perverse 
outcomes,” said Michael Gove. “They
reward incumbents, restrict new thinking
and ultimately hold back innovation and
efficiency.”

Payments in 2019 will be made on the
same basis as 2018. There will then be 
a “transition period” of up to five years 
during which a new policy will be phased
in –– consultation on that policy gets
underway this spring. The landmark 
points on this roadmap are:
l 29 March 2019 – the point at which 

Britain leaves the EU.
l 31 Dec 2020 – the end of the transition 

period with the EU, also referred to as 
the “implementation period”, after which 
new trade agreements with the EU will 
come into force and Britain will no longer
be subject to EU laws.

l 2022 – the probable date of the next 
general election, up to which point the 
Government has pledged it will continue 
support for farmers “in cash terms” at the
same total level as it does currently.

l 2024 – the probable end of the transition 
period, after which the new agricultural 
policy will be in full effect.
“During these years, we propose to 

first reduce the largest BPS payments in
England,” said the minister. The idea
behind an “extended transition period” 
is that it will provide time for farmers to

change their business model, which may
include support for those who wish to 
leave the industry. After that, BPS will be
replaced with a system of public money 
for public goods.

This forms the centre-piece of Michael
Gove’s vision of a Green Brexit, with a 
25-year Environmental Plan to build natural
capital at its heart. The principle public
good is environmental enhancement and
he sees “no inherent tension between 
productive farming and care for the natural
world”. Efforts to improve soil health and
keep more carbon in the soil, such as min
or no-till approaches, will be encouraged,
he said.

Payments will also be made for 
ecosystem services, such as improvements
to water quality, increasing biodiversity, 
providing new habitats for wildlife and 
returning cultivated land to wildflower 
meadows. He also wants to see investment
in technology and skills alongside 
infrastructure, public access and 
rural resilience.

Tremendous opportunity
“There is a tremendous opportunity for 
productivity improvement in our farms. We
already have some of the best performing
farms in the world and there is no reason
why our farmers cannot lead the way 
globally in achieving better levels of 
productivity through adoption of best 
practice and new technologies.”

Speaking after Michael Gove, Dieter
Helm, professor of economic policy at
Oxford University, tempered the minister’s
enthusiasm for redirecting subsidy. He was
one of the architects of the 25-year
Environmental Plan, designed to reverse
what he said has been a tendency by
farming to undermine natural capital and
depreciate the natural environment.

“Natural capital includes assets, such 
as soils, landscape and water, that Nature
gave us for free. The entire world’s 
economy depends on them and they’re
what farmers use every day. These can’t
be allowed to depreciate –– depletion of
those assets is a depletion of prospects for
future generations.”

He said it was “extraordinary” that 
farmers expect to be paid not to pollute the
environment and suggested they should
pay for carbon depletion, for example.
What’s meant by public goods needs 
definition, he added, and he doubted 
taxpayers would have much of an appetite
post Brexit to fund these rather than spend
more money on the NHS.

“Agriculture’s output is £9bn –– that’s

about 0.7% of GDP. Given the scale of 
its subsidies –– about £3bn –– the actual 
economic value net of these is very, 
very small indeed.”

Michael Gove’s plan includes a 
“coherent policy on food,” however, and 
he stressed that “the heart of almost all 
farming businesses is food production.” 
He pointed to the new White Paper on food
and drink.

“It’s the UK’s biggest manufacturing 
sector and one of its fastest growing with
an increase of 8% in exports to the EU and
10% in exports outside the EU in the first
three quarters of last year alone.”

He’s looking to put in place a new 
gold-standard metric for food and farming
to sit alongside the Red Tractor and LEAF
Marque that will take into account such
things as soil health, control of pollution,
contribution to water quality as well as 
animal welfare. Outside the EU, he said 
it would be a measure that would be 
world-leading. “Pursuing new trade 
opportunities outside Europe can make us
more competitive with Europe,” he said.

But “trade is a two-way street,” said Ted
McKinney no fewer than three times during
his address. “If those high bars for animal
welfare and the environment and other
food safety orientations are met, [trade is]
welcome. We are hoping for the same 
from you.”

The US continues to see sanitary and
phytosanitary barriers erected, he noted.
“So we’re watching this wonderful 
opportunity from Brexit to see if the UK 
will be that trading partner we’d like to see,
or will there be road blocks?”

Paolo de Castro warned that sanitary
and phytosanitary rules might become a
particularly sensitive issue in the Brexit
trade negotations. “They are not technical
barriers, they can be due to a lack of 
alignment of regulations. Any single new
rule adopted [by the UK] without the 
sanction of the EU has the strong potential
to result in a trade negative.” n



Technical
Disease and PGRs

Technology is moving at a
break-neck pace and is set 
to help improve the timing 

of fungicide applications.
CPM learns more about new

developments in in-field
diagnostics and the secrets

they can reveal.

By Lucy de la Pasture

The big 
problem many growers

face is not knowing
whether they’re in a 

protectant or curative
situation.

“

”

Turning the LAMP 
on septoria

For wheat growers, the latent phase of
septoria has always created a challenge
when it comes to septoria control. It 
represents a time when the septoria
pathogen has infected leaves but none 
of the tell-tale symptoms of infection are
visible, explains Bayer’s Jennifer Watson.
That means it’s a best guess as to
whether fungicide is being applied in a
truly preventative or a curative situation.

Although septoria modelling has been
well developed and septoria risk data has
been available for several years, the use
made of this forecasting information has
been limited. But it’s about to take a 
quantum leap in its helpfulness to 
agronomists, thanks to the development 

of some nifty in-field diagnostics. 
New LAMP (Loop mediated isothermal

amplification) technology is being utilised
in Bayer research at Fera and is investigating
the latency of septoria. The work has now
completed a second season. 

Latent phase
“The idea behind the study is to help 
understand more about septoria, and its
latent phase in particular. It also looks at
how technology might be employed to 
give more accurate prediction tools,” 
says Jennifer.

“The big problem many growers face 
is not knowing whether they’re in a 
protectant or curative situation at the T2 
timing. Hopefully this work will aid decision
making and help deliver more effective 
disease control strategies.” 

In its first season, the research revealed
the value of varietal resistance as a 
management tool. DNA testing of leaf two,
just prior to T2, revealed big differences 
in septoria DNA concentrations between 
different wheat varieties –– KWS Trinity
(AHDB Recommended List rating of 5.7 
for septoria), Revelation (RL 6.3) and KWS
Siskin (RL 6.9). Some Trinity samples 
had DNA contents 20 times higher than
KWS Siskin. 

Last season varietal differences were
recorded again, but only really revealed

themselves when wetter weather arrived 
in May, explains Jennifer, adding varietal
resilience can add an extra ten days to 
a fungicide spray window. 

“Clearly this will vary from season to 
season and is dependent on drilling dates,
winter weather and rain events ahead of 
key growth stages. DNA levels in KWS
Siskin at ten days post-GS39 were still
below that of KWS Trinity just prior to
GS39,” she highlights.

In 2017, the acceleration of build-up of
septoria DNA surprised Bayer and Fera
experts, with the study revealing just how
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The Genie III device that makes in-field LAMP
diagnostics possible.

              





quickly the disease situation
can change, explains Jennifer.

“In some areas the spring
was a dry one, with early spring
rainfall just 10% of the expected
amount, and this checked 
septoria development. But wet
weather around the middle of
May had a profound effect,
completely changing the risk
level where septoria was 
concerned. 

“In leaf-two tests taken at
Callow on 26 May, we recorded
very low levels of septoria DNA
–– nothing above 2000

picograms. But by June it had
soared, with samples taken on 
9 June revealing levels between
6000 –– 10,000pg. It just shows
you how quickly the threat can
change,” she explains.

This rapid acceleration in 
levels of septoria DNA reflects
the rapid growth of the
pathogen and is why growers
can be taken unawares by the
disease. What were once
healthy green leaves were 
suddenly overcome with 
septoria. If the May rain had
arrived a few weeks earlier,

s

s

Many spring barley crops lodged
badly last harvest, particularly in
the Midlands. There’s no doubt
2017 was a particularly tricky
season, with a very dry period
early in the crops life, followed by
rain in the nick of time to save
the crop but at a time where late
PGR applications were either
impossible or ineffective.

The biggest danger growers
can make is to farm their spring
barley crops based on last year’s
season, points out Agrovista’s 
Chris Martin, technical manager
in the North and Scotland.

“Last year, the crop’s nitrogen
regime was dictated by the
weather. Crops became stressed
early on and then got their 
nitrogen late in the day, all in one
hit after the rain came. That 
produced crops that very quickly
became lush and leggy, with
brackling also a problem due to
the surge of growth late in the
season. This bounce-back effect
can also be seen in a more 
normal season where early PGRs
are used.”

Many crops were considered
under too much stress last spring
to receive any early PGR, in 
with their label recommendations.
Later timings with Terpal 
(2-chloroethylphosphonic 
acid+ mepiquat chloride) are
often practically difficult to
achieve because ear emergence
is so fast, explains Chris.

“In hindsight, an application of

0.25-0.5 l/ha Canopy (mepiquat
chloride+ prohexadione-calcium),
particularly where crops had
muck underneath them, would
have been the kindest of the
PGRs under stress conditions.
It would have helped hold crops
back after the rain and any 
bounce-back effect tends to be
less than where chlormequat is
applied,” he says.

One of the problems Chris
highlights is the use of high 
seed rates where spring barley 
is being grown to combat 
blackgrass. “Most of the spring
barley varieties have reasonably
good lodging rating but in
Agrovista trials, Irena stood out
for standing power where it was
sown at the higher seed rate of
450 seeds/m2.

“To be honest, more work
needs to be done on spring 
barley agronomy. Most of the
research was carried out in the
1980s and isn’t relevant to the
high yielding crops of today,”
he concludes.

An early application of PGR can
help keep spring barley crops
standing.

s

Early PGR best bet in spring barley





The latent period of septoria currently means it’s
difficult to tell if leaves are newly infected with
septoria when making fungicide decisions.

growers expecting a protective situation
at T2 could have found the opposite. 

“The latent phase of septoria can be 
as long as 28 days, and starts when the
fungus has penetrated the leaf. By the 
time it starts growing inside the leaf 
you’re past the period of peak fungicide
effectiveness,” says Jennifer, adding that’s
why timing is so important. 

“Septoria doesn’t go away in dry spells 
–– it just sits there waiting for the weather
to trigger it again. The flag leaf needs 
protection as soon as it’s fully emerged,
because the optimum time for control is 
at the start of the latent phase. Although

leaves may look green, once mycelia start
to spread in the leaf then it’s too late to
control effectively. Ascra (prothioconazole+
bixafen+ fluopyram) is one of the most
effective fungicides, but even this will
never fully eradicate septoria in a curative
situation.”

Curative situation
Fungicide application in a curative 
situation is something Jennifer is keen to
avoid. To help achieve this she stresses
the importance of an effective T1 in 
reducing disease levels ahead of T2
sprays. “It’s an important part of resistance
management. The ideal is to still be in a
protective situation ahead of flag leaf 
applications.”

CropMonitor data shows that although
septoria incidence didn’t match that of
2012 or 2014, the weather in May last 
season put the disease on a par with the
2001-2010 average. 

“As growers start to turn their attention
to fungicide inputs this season, it might be
worth noting Bayer trial results from last 
year. Data from five sites (28 varieties)
showed a mean 3.0t/ha yield response to 
a standard fungicide programme of Aviator
(prothioconazole+ bixafen) at T1 and
Ascra at T2,” she points out.

Since making sure fungicides are timed
ahead of infection is such an important
part of a resistance management strategy,

A Smart Decision Support Unit will be one of the
first services rolled out by the Agritech Centre
for Crop Health and Protection (CHAP). Fera’s
plant pathology science lead Dr Judith Turner
explains that the LAMP devices used in the 
septoria latency work and new automated spore
traps will be sending diagnostic information
back to Fera from a number of sites across the
UK in 2018.

“The Decision Support Unit has a network of
over 30 sites in total which are monitoring pests
and diseases in wheat, barley, oilseed rape and
potato crops. This information will be combined
with local weather station data to run bespoke
models providing a prediction of risk for 
pests and diseases in the different crops,”
she explains.

This information will be accessible to 
all via a free web-service, with national 
and regional information for the wheat 
crop going live towards the end of March
(www.cropmonitor.co.uk).

“The free service will enable growers to

access risk forecasts for all the pests and 
diseases to the wheat crop within a single 
system. The more locally detailed forecasting will
include information necessary to help guide
decision making in the field and will be available
in spring 2019 as a subscription-based service,”
she explains.

These more bespoke forecasts will include
predictions of risk of spore release, prediction
and/or detection of latent infection in crops,
prediction of infection risk and identification of
spray windows; all delivered in a time-frame to
support decision-makers on whether to spray,
optimal spray timing, product choice and dose
(dependent on level of risk and variety).

“The Smart Decision Support Unit will be
partnering with the CHAP’s Resistance and
Virulence Management Unit, looking at the 
characteristics of pathogen populations in terms
of their fungicide resistance and virulence, and
will help provide growers with a fuller picture to
help with fungicide decisions in the field.”

“The launch of the free wheat crop service

this spring will be followed a phased release of
forecasts for the pests and diseases affecting
OSR, which is hoped to be fully complete for
the autumn,” adds Judith.

CHAP to help with smart decisions

From March, a free web-service will enable
growers to access risk forecasts for all the pests
and diseases to the wheat crop within a single
system, says Judith Turner.

part of the Fera research remit was to
evaluate the possibility of in-field testing for
septoria to help aid fungicide decision
making. 

The in-field DNA amplification 
technology, LAMP, developed at Fera, has
been tested for accuracy against the gold
standard of quantitative PCR testing, and
according to Fera’s Dr Neil Boonham, the
results are encouraging. 

“The test is certainly very accurate and
close to that of qPCR. It was our first year
of field work and further testing is needed,
but in a few years from now the in-field test
means agronomists and growers could be
getting results within 20 mins of analysis
being undertaken.”

He acknowledges that in-field LAMP 
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The development of an in-field test for septoria
means agronomists and growers could be 
getting results within 20mins of analysis 
being undertaken, says Neil Boonham.

Disease and PGRs



This prototype spore trap has been refined 
and will become smaller and fully automated 
this season.

As the 5 for 5 approach for blackgrass 
shows, even the most intractable and costly
grassweed problems can be overcome with 
the right management, the necessary 
determination and sufficient time.

This is the encouraging promise of an 
innovative on-line resource that claims to 
provide the ‘best ever’ support for arable 
managers in regaining control over their 
most damaging grassweeds.

Developed by grassweed authority,
Dr Stephen Moss with Monsanto specialists,
Grassweed Action is built around what he
regards as the most important keys to success
–– understanding, commitment and flexibility.

It offers carefully structured frameworks for
tackling the most damaging grassweeds which 

can be implemented by growers and their 
advisers in ways that best suit their own 
conditions and circumstances.

Practical guidance on regaining control 
of blackgrass, Italian ryegrass, bromes,
wild oats and couch in separate sections is
complemented by a knowledge hub containing
the best current understanding of each weed; a
newsroom offering the latest control intelligence
and advice; and industry links for extra 
information, guidance and support.

An invaluable aid to help growers manage 
their particular grassweed problems, the
resource (www.monsanto-ag.co.uk/grassweed-
action)also allows them to benchmark their
position with other farms across the country
with a unique Grassweed Tracker.

On-line resource for grassweed action

Disease and PGRs

testing on its own isn’t enough to 
accurately predict septoria severity, but
when combined with new spore-trapping
technology, weather and latent-disease
modelling, it could give a highly detailed
picture of a developing septoria threat.

Alongside further testing of portable 
DNA amplification equipment, Fera will be

placing new Spore Sentry spore monitors
at several Bayer demo sites. The spore
monitors use a cyclone system, similar to
that found in Dyson vacuum cleaners, to
collect spores daily and measure inoculum
levels using LAMP technology, and also
record local weather data. 

“This will tell us spore concentrations

and the most conducive periods for 
infection. It’s ‘realtime’ field information 
to improve decision making,” he says. “
That’s something that’s all important when 
it comes to best practice and safeguarding
chemistry. 

“More detailed information will help us
target actives and rates more accurately 
at the disease threat the crop is facing.
Greater precision in fungicide strategies
will eliminate unnecessary chemistry being
applied and help safeguard current
actives,” he says. n



Mark Tucker suggests increasing early
nitrogen rates on backward crops to
stimulate early growth in an attempt 
to recover biomass.

Early spring
chance to 
recover biomass
Late-drilling needn’t mean a huge yield
penalty. CPM finds out how tailoring 
nutrition can help boost the biomass 
that turns into yield.

By Lucy de la Pasture

tailoring nutrition in early spring,
there’s a golden opportunity to
claw back lost yield potential and
it’s a chance that’s being widely
missed by many growers.

What is the impact of
later drilling? 
Approximately 1Mha in the UK 
is infested with blackgrass, and
the vast majority of growers are
managing this using sowing date,
either delaying planting until 
mid-Oct or spring cropping. 

According to work by AHDB
published in 2017, on-average
yields decline by 0.3% each day
sowing is delayed after 1 Sept in a
weed-free situation. The research
went on to show that at blackgrass

Blackgrass management, cover crops and a move
to more spring cropping is having an impact on
winter wheat drilling dates. Such a change brings
with it different challenges with a 
need to review crop nutrition 
strategies.Yara Crop Nutrition has
solutions to help address this issue 
and maintain the crops yield potential.

Delayed drilling has become
established as one of the most
influential cultural control 
methods to combat blackgrass.
Keeping the seed in the bag
until mid-Oct means there’s
more opportunity to make 
the most of stale seedbeds,
reducing the impact of 
blackgrass on the crop. 
There’s also the added bonus
that the much-relied upon 
pre-emergence herbicides 
tend to work better in the 
slightly cooler, moister soils 
of late autumn.

But there’s a down-side to 
later-drilling, yields are generally
lower and more variable. Yara’s
Mark Tucker explains that by 

populations of 25 plants/m2 or
above, later-drilling provides a net
gain –– the loss in yield from sowing
later is less than any yield loss from
the blackgrass, while also reducing
the blackgrass population.

Typical sowing date for wheat 
is middle/end Sept, which is the
optimum timing for maximising the
biomass of the crop. The Yield
Enhancement Network (YEN) 
results provide a reminder of the
importance of achieving high 
biomass, which has been identified
as one of the factors consistently
influencing yield.

How does it hold 
back yield? 
The trouble with delayed planting is
that crops effectively lose 4-5 weeks
of growing time and are planted into
colder soil. This results in fewer
shoot numbers, which can’t be fully
compensated for by raising seed
rate, although this is an important
strategy to help combat reduced
establishment.

Earlier-planted crops benefit 
from the warm, well-aerated soils 
in Sept, ideal for maximum nutrient
availability. Soil temperatures tend
to decrease by 20C every month
and soils become wetter (less 
air-gaps), so conditions for nutrient
supply become less favourable
every week drilling is delayed.

The lower number of shoots 
and reduced biomass produced by
late-drilled crops doesn’t just equate

to aerial growth, their root systems
are also reduced. This means 
that as well as a lower uptake of
nutrients, the roots have less ability
to scavenge nutrients efficiently.
These factors add up to a crop 
that is less resilient and more prone
to stress. 

Why is early biomass
important? 
The yield relationship in cereal
crops revolves around the capture
of resources –– solar energy and
water –– and their conversion into
grain. Plants use light to convert
carbon dioxide to biomass through
photosynthesis with a maximum
efficiency of 1.4t/TJ, so the higher

Nutrition for late-drilled crops

Tech Talk
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Tom Hawthorne of Flawborough Farms
in the Vale of Belvoir, has 2100ha of
arable crops under his wing. It’s ‘man’s
ground’, a notoriously heavy clay 
soil-type but one that’s capable of 
producing high-yielding crops.

Every decision made on the farm is
based around managing its blackgrass
problem, explains Tom. “In 2012 we 
hit the wall as far as blackgrass is 
concerned and changes had to be
made to the way we farm. We 
lengthened our rotation to five years
and introduced spring cropping, the
idea being that any crop can be grown
as a spring or autumn crop depending
on the blackgrass pressure.”

Typically, the Flawborough rotation is
winter wheat, followed in year two by
winter wheat, winter barley or spring
barley, then oilseed rape leading in to
winter wheat and finally spring or winter
beans.

Where some may have baulked at
the idea of delayed drilling on heavy

clay soils, Tom has resolutely stuck to
his plan that autumn drilling doesn’t
begin until 20 Oct. “The later, the better
for blackgrass control. It’s just a change
in mindset but you have to set yourself
up to be able to do it,” he says.

Flawborough hasn’t been ploughed
since the 1960s, though was fairly
max-till until 2012. At that time Tom
introduced Controlled Traffic Farming
(CTF) and he now describes his 
cultivation strategies as ‘appropriate.’

“CTF has allowed us to cultivate for
the crop rather than for repair of the
soil. OSR is usually direct drilled but 
we shallow cultivate at 5-7.5cm for 
our autumn crops and a little deeper,
10-12.5cm, ahead of spring crops.”

About 40% of Tom’s ground receives
either chicken manure or sewage
sludge each year, generally after OSR.
“Our soils are K-releasing clays but 
tend to be low in phosphate. The
manure underneath the crop provides 
a useful background source of available

P and K,” he believes.
He also applies an intense band of

liquid fertiliser in autumn just below the
depth of the seed to provide available
nutrients in the rooting zone, helping
get the crop up and away.

In the spring his late-drilled crops
are backwards. They’re not thin but
tiller numbers are down and often they
weren’t planted in the best conditions,
he says. Tom’s strategy diverges from
conventional approaches at the first
nitrogen timing to counter this, applying
an increased first dose of N of up to
125kgN/ha, where necessary. He also
applies fresh P and K.

“The aim is to help get crops going
early in the spring, recover biomass and
help suppress blackgrass,” he adds.

“We use the N-sensor and take 
biomass readings at every pass through
the field and combine this information
with satellite imagery and N-tester,
which measures the nitrogen status of
plants in the field. We also fly a drone

and use Drone Deploy software to 
generate a NDVI picture of crops,”
he says.

“In last year’s dry spring conditions,
we really noticed that where crops had
received a big dose of liquid N early,
they looked much better under the
drought stress.”

Change in approach boosts backward crops

Every management decision on Tom
Hawthorne’s farm is based around
blackgrass control and no wheat is 
drilled before 20 Oct.

Ortho-phosphate concentration in the soil solution fails sharply
after a short period (Yara, Hanninghof Research)

40% lost in 2 weeks!
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the crop biomass, the greater the
yield potential. Of this biomass, up
to 50-60% can be grain (50-60%
Harvest Index), with the remainder
making up the stems and leaves
that end up as straw.

In early spring (Feb-Mar),
there’s a final opportunity to 
influence and recover crop 
biomass while the crop is still 
moving through its vegetative

growth stages. Once plants switch
into reproductive growth at

GS31; the tiller, shoot and
root numbers which

make up its biomass
are established. 

How can 
nutrition help? 

If a crop has low 
biomass/low tiller 

numbers in early spring,
encouraging early rapid

growth and tillering will increase
crop biomass, and it’s here that
there’s scope for managing 
late-drilled crops differently. 

Standard nitrogen-application
practice in spring is to apply 
40-50kgN/ha, but for late-drilled
crops this could be increased 
to 70kgN/ha to stimulate tiller 
production and growth. 

Getting it on as soon as 
possible in early spring is best so
that nitrogen is available to plants
as soon as they begin growing
actively. This generally occurs
when soil temperatures reach 
5-60C and can be determined by
looking at plant roots, which will
have white tips indicative of new
growth. Late Feb is often the best

time to safely apply fresh nutrients,
at a time when supply of soil 
nutrients is at its lowest. This early
nitrogen will help drive early
growth, recover biomass (hence
yield potential) and make the crop
more resilient.

Why is spring-applied P
important? 
Phosphate fertiliser applied in the
autumn has very limited uptake
and mostly becomes ‘fixed’ over
the winter, making it unavailable to
plants –– with trials showing up to
40% of autumn-applied phosphate

is fixed within two weeks of 
application.

The implication of this is that
phosphate isn’t available in an 
available form in early spring,
when crops begin to grow away.
The ‘fixing’ process isn’t reversed
until the soil temperature has 
risen sufficiently for microbial 
activity to unfix phosphate 
back into the pool of available
nutrients. For this reason, a 
spring application of at least 
35KgP2O5/ha can plug the gap in
phosphate availability and boost
root growth.

Tech Talk
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In early 
spring (Feb-Mar), there’s

a final opportunity to
influence and recover

crop biomass.”

“

Source: Yara, Hanninghof Research.
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Nitirition for late-
drilled crops: top tips

l Observe and measure crops
– benchmark crops in mid-Feb 
to assess whether they are 
forwards or backwards, using 
the AHDB Wheat Growth Guide.

l Think and do things 
differently – prioritise fields 
that are backwards, applying 
higher rates of N.

l Consider other inputs – use 
PGRs strategically as an aid to 
tiller retention and survival.

Yara’s solution to the issue of late
drilled and often low biomass
crops going into the spring is to
apply fresh nutrients that will 
drive early spring growth and
development. This strategy
increases leaf and tiller numbers,
with a subsequent increase in root

Sponsor message

What approach works
best?
Use AHDB Benchmarks to assess
crop growth in the spring and
move to a high N-rate of 70kgN/ha
where biomass needs boosting for
the first application. Follow as 

normal with a second dressing
four weeks later comprising 50%
of the total nitrogen dose. The 
final application of N will be the
remainder of the total overall dose.

To further aid rapid spring
growth and development, foliar
applied nutrients can also be a
useful input, especially foliar 
phosphate. This gives an 
immediate efficient supply of 
phosphate, activating energy 
in the plant, kicking off growth 
of roots to start extracting the 

soil applied nutrients. Apply a 
minimum of 35kgP2O5/ha as a
fresh dressing in the spring.

What about variability? 
It can be more difficult to get 
good crop establishment where
crops are late-drilled and where
there’s a lot of spatial variability
within soils, this can result in 
considerable variation in plant
populations in different parts of the
field. For example, establishment
may have been lower in any
patches of heavy clay where the
soil is colder and wetter.

Variable rate technology can be
used to good effect to address this
imbalance. Early nitrogen rates
can be pushed up to 100kgN/ha
where shoot numbers are lowest,
to boost tillering and encourage
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Work from the YEN project shows that
crop biomass is strongly linked to yield
so taking regular measurements can
help tailor N-programmes.

Assessing the nitrogen status of crops
is easy using Yara’s N-tester.

Late-planted wheat produces a lower number of shoots and its root system is
less efficient at scavenging nutrients.

and shoot biomass, bringing crop and
yield resilience. Yara’s YaraMila range
of NPKS fertilizers ensure 
an even supply of all the macro 
nutrients. They contain ‘P-Extend’ 
that gives a continuous, season long
supply of phosphate when applied at
the start of spring growth.
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Using 70 rather than 40kgN/ha gave an extra 18% tillers. Source: Yara, 2014

AHDB Benchmarks
GS30 31 March Ear at 1cm

Plants 260/m2 70% of seeds sown

Shoots 941/m2 Tillering ceases when GAI>1

Roots 0.4t/ha Little of the soil is yet fully
12km/m

2
rooted

GAI 16 Only enough to intercept
45% of light

Source: AHDB Wheat Growth Guide

early growth. Average areas
should receive a standard 
application of 70kgN/ha, reducing
to 40-50kgN/ha over any strong
patches. Don’t risk lodging in
these more fertile areas where
plants are already doing well. n
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Andrew Spackman says any nutrition strategy
should first and foremost be based on a clear
understanding of the underlying soil.

Technical
OSR nutrition

Oilseed rape can be a 
notoriously unpredictable
crop to grow, but bespoke

agronomy combined with the
latest precision management
software is helping growers
manage this variability. CPM

hears how three agronomists
are tackling regional 

challenges.

By Paul Spackman

You can’t 
be prescriptive or 
look at nutrition in 

isolation.

“
”

Planning any oilseed rape nutrition strategy
can often prove something of a headache.
Winter canopies may resemble anything
from fields of cabbage to sparse areas 
that struggled to establish or have been 
hit by slugs, pigeons, or flea beetle. The 
old adage of ‘every field is different’ is 
frequently used by experts, but for OSR,
where yields can vary from less than 1t/ha
to 6t/ha within the same field, it holds 
particular significance.

Spring nitrogen rates and timing remain
one of the most effective ways to manipulate
canopy growth, but effective nutritional 
strategies need to account for all causes of

crop variability, incorporating multiple layers
of information.

That is where the Omnia precision farming
software can really make a difference,
according to agronomy group Hutchinsons.
The system allows users to combine a raft of
data across multiple years, including yield
maps, nutrient sampling and soil analyses to
generate accurate field management plans.

In-field variations
These can then be used to highlight 
in-field variations for many different factors,
such as yield, pH, fertility, soil structure,
allowing appropriate management 
techniques and inputs to be targeted 
more efficiently.

“You can’t be prescriptive or look at 
nutrition in isolation,” says Essex-based
Farmacy agronomist Andrew Spackman.
“Any nutrition strategy should first and 
foremost be based on a clear understanding
of the underlying soil, including the nutrient
balance left by the preceding crop, soil
chemistry and biology. Omnia is a great tool
for pulling all of this information together to
identify patterns or trends.”

OSR’s variability is no more evident than
in southeast England, where some crops
struggled or were written off completely 
during the drought and flea beetle-affected
2016/17 season.

Last season’s difficulties are in stark 

contrast to the conditions encountered to
date by the crop currently in the ground,
which has seen late July-sown crops after
winter barley establish strongly in good,
moist seedbeds. Some of the most forward
OSR crops hit a Green Area Index (GAI) of
more than 2.5 in Dec, points out Andrew.

“Essex is the driest county in the UK, so
water availability makes all the difference.
Soil type can also be incredibly variable,
from heavy London clay to fine silty sands
near the coast, and this affects how we 
manage crops.”

The calcareous soil and high pH (typically

A more precise approach
to OSR nutrition
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Richard Watkins says Omnia is helping keep track
of nutrients where FYM or poultry muck is often
applied to fields.

Omnia makes it easy to map crop differences 
in the field and create variable application plans 
if required.

7-8) can restrict phosphate availability, so
where possible, placed DAP fertiliser with
seed at drilling is key to getting crops off to 
a good start.

“Phosphate is very immobile in the soil, 
so has to be in the right place for young
roots to access.” Any areas showing large
deficiencies may also receive triple 
superphosphate (TSP) incorporated prior 
to sowing, while additional early spring
phosphate supports further root 
development.

Potassium availability is not usually a
problem on the potash-releasing clays, 
however a maintenance dose is still 
worthwhile in early spring, when plant
requirement is at its greatest, he notes.

Monitoring P&K levels over successive
years is one of the ways Omnia is helping
Herefords agronomist Richard Watkins more
accurately target OSR nutrition.

“Given the amount of livestock in this
region, many clients regularly apply poultry
or farmyard manures and traditionally a lot of
straw has been removed. Omnia, alongside
our own experience, is a good tool for 
tracking these additions against crop 
off-take to help ensure we’re only applying

nutrients when and where they’re needed.”
OSR has a high demand for potash in the

spring (potentially more than 12kg/ha/day
according to Yara), yet the nutrient is very
mobile in the soil. “This means fertiliser is
best applied when crops are growing rapidly
and taking up nutrients, rather than relying
on autumn applications to meet crop
demands,” he says.

Additional phosphate
He agrees with Andrew that additional 
phosphate can be worthwhile at the spring
timing where required because of its role in
root development. “Soil pH mapping based
on rotational sampling every 4-5 years is
particularly useful given the propensity for
phosphate “lock-up” in more acidic soils.
Omnia’s pH ‘traffic light system’ allows us to
easily pick out areas of low pH and lime
accordingly before fields go into OSR.”

The advanced nature of many OSR crops
this spring is likely to prompt growers to
delay or reduce early nitrogen applications
to avoid excessive canopy development and
meet the target GAI of 3.5 by flowering.

Where there are poorer areas of growth,
accurately target treatments to individual
fields or even areas within the same field,
advises Hutchinsons agronomist George
Robson, based in Northumbs.

“There will inevitably be areas that have
been sown later, not established as well or
have been grazed harder over the winter.
These may well require earlier nitrogen, or
higher rates to boost growth and improve
crop uniformity.”

Omnia makes it easy to map this type of
variability and create variable application
plans if required. “There are still a lot of
farms without the capability for variable
applications, but I can see that’s where the
future is going, particularly as equipment
comes up for replacement.”

George favours a three-way split of 
nitrogen, with approximately one third

applied in the first dose as soon as crop
growth resumes after winter, around 40% at
early stem extension and the remainder as
late as possible in the season to aid pod 
development and maximise green leaf 
duration into the summer.

“It all comes down to crop rooting though.
If OSR establishes well in the autumn and
has a strong root system, recovery of 
nitrogen and other nutrients is much better.
Good establishment relies on a number of
management factors, which is where Omnia
is a good way of bringing these together.”

Spring nitrogen requirements are based
on Soil Mineral Nitrogen (SMN) tests from
samples taken during Jan, combined with
GAI assessments made in early Feb, after
the main period of winter kill. These tests
show how much nitrogen is available in soil
and the amount already taken up by plants.

All of this information can be recorded in
Omnia to tailor in-season decisions, and also
build a longer-term nutritional profile for 
individual fields, he notes.

Nitrogen fertiliser requirements take
account of the optimum nitrogen amount for
yield (estimated to be around 220kgN/ha
from dose response trials) and the fact that
crops use around 50kgN/ha to put on one
GAI unit. Application rates are then adjusted

OSR nutrition

s



If OSR establishes well in the autumn and has a
strong root system, recovery of nitrogen and
other nutrients is much better, points out 
George Robson.

Omnia isn’t designed to replace the knowledge
and experience of farmers and agronomists, but
to support the decision-making processes and
bring management data together.

according to the uptake efficiency of applied
fertiliser, which is typically around 60%.

“Given the lack of rain in the East we 
usually aim to apply a fair amount early 
while there’s sufficient moisture, however this
season might be different if crops remain
very forward,” notes Andrew.

Late nitrogen is increasingly seen as a
useful way of boosting pod development
and prolonging crop greening into the 
summer, but the latest timing is restricted by
crop growth and the ability to safely travel
through the crop.

Slow release nitrogen products applied
earlier in the season can help mitigate this
issue and still extend nitrogen availability,
says Richard, who has seen promising
results from products such as Efficient-28
applied with the sclerotinia spray.

“We’ve seen incidental benefits to yield
and oil content and have found slow-release
products to be particularly useful where
early nitrogen rates have been reduced to
manage canopies, which often means
there’s a bit more in the budget for late 
nitrogen.”

OSR is sensitive to sulphur deficiency, so
it’s vital enough is applied in time for the
peak demand during stem extension, usually
with the first nitrogen dose, he notes.

“Although manures are used widely in this
region, sulphur can be readily lost over the
winter, so we have to ensure early spring
applications meet crop requirements.
Typically we’re applying 70-80kg/ha as 
a minimum.”

Andrew favours DoubleTop as the first
spring nitrogen/sulphur application, followed
by ammonium nitrate at the second split.

All three agronomists urge growers not to
overlook the importance of micronutrients
and trace elements. Those of most 
importance for OSR are boron, manganese,
molybdenum and magnesium, says Andrew,
who believes regular tissue testing is a
worthwhile way of highlighting any issues
before symptoms appear.

Boron, manganese and molybdenum 
are best applied as foliar treatments at the
early stem extension phase, which often
coincides with a light leaf spot top-up spray.
Magnesium can be left until the later timing
and may be included with a second 
sclerotinia spray, he suggests.

Tissue testing is typically conducted early
in the season (around the first nitrogen 
timing) using leaf samples from fresh spring
regrowth, with lab results typically available
in 10 days to a fortnight. This can make 
timings quite tight to influence decisions
early in the same season, but regular testing
across different seasons will help build 
a valuable picture of common issues
throughout the rotation and ultimately 
benefit future crops, he says.

“Once you see a deficiency symptom,
you’re likely to have already lost some 
yield potential,” adds Richard, who says 
not testing for micronutrients risks leaving
growers effectively ‘flying blind’. “Over time,
regular testing will build a picture of what
individual fields are short of.”

Tissue and seed analysis carried out as
part of George’s involvement with the
oilseeds Yield Enhancement Network (YEN)
highlights calcium, zinc and boron as key

nutrients to focus on in his region that could
help narrow the gap between estimated
yield potential at 8-12t/ha and farm yields,
the best of which are around 6t/ha.

“We’ve also found that because our soils
are naturally high in magnesium, this can
cause potassium lock-up, which means
potash can be limited.”

With environmental regulations likely to
get tighter in future and putting farmers 
and agronomists under more pressure to
justify their actions, one of the key benefits
from Omnia is its ability to record the 
rationale behind management decisions
over multiple years.

For Richard, who has a large proportion
of his area within Nitrate Vulnerable Zones
(NVZs), the in-built “checks and balances”
already act as a particularly useful additional
support tool for meeting NVZ requirements,
he comments.

“Precision farming tools such as Omnia
are not designed to replace the knowledge
and experience of farmers and agronomists,
but to support the decision-making processes
and bring management data together to
allow us to make more informed decisions,”
addas Andrew.

“There’s already more focus on recording
what we do and it’s only a matter of time
before we see more restrictions, particularly
around nutrients such as phosphate,” 
he concludes. n

OSR nutrition

Look out for TuYV symptoms this spring

Last autumn, 70% of peach-potato aphids were
reported to be carrying Turnip Yellows Virus
(TuYV). The disease can be difficult to diagnose,
with typical symptoms –– such as reddening or
purpling around the margins of the leaves ––
also seen in crops when they’re under stress,
or with trace element deficiencies. Those 
factors can end up being blamed for the loss of
yield, while the TuYV goes untreated, so it can
be a hidden yield robber, warns Agrovista’s
Mark Hemmant.

BBRO’s Dr Mark Stevens agrees that 
misdiagnosis can be a problem, especially since
there is a time lag between the initial infection
and the symptoms appearing in the crop. “You
may get infection in the autumn, but it might not
show in the crop until the following March or
April. So if you find TuYV in your OSR this spring,
you need to watch for further migration this year
and be vigilant for virus infection in future
crops.”

Look out for plants displaying symptoms of TuYV
this spring so ongoing control measures can 
be reviewed.
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Technical
Nutrition

Getting foliar nutrition right
means a healthier crop and
can give yields a welcome

boost. CPM seeks some
advice on how to get the 

best results.

By Rob Jones

Formulation 
and quality of the 

product could be more
important than quantity

of nutrient.

“

”

Foliar nutrients can 
give an edge

Deficiency symptoms are often the 
triggers for foliar applications to redress
the balance of some of the key elements
necessary for plant growth, but this
approach could be too late to salvage lost
yield potential, believes Chris Martin,
agronomist and technical manager for
Agrovista (North and Scotland). 

The ‘hidden hunger’ which precedes
and underlies any symptomatic evidence
of deficiency, is not always identified and,
without regular analysis and monitoring,
can often go untreated. Chris is adamant
that for many of his growers on more 
fertile and high organic matter soils, 
photosynthetic ability can be dramatically
reduced where unseen manganese 
deficiency affects the crops ability to
establish and compete during the autumn
and over winter.

Chris Martin explains that nutrient lock-up can
mean essential nutrients are in short supply.

“Where our leaf tissue analysis 
suggests deficiency levels of manganese,
a manganese product should be applied
prophylactically,” he advises. “Once the
symptoms have become apparent, it’s
often too late and the damage is done.
Drip feeding small amounts of product
into the crop between GS21-30 can be
hugely beneficial and allows the plant to
maintain vitality during the rapid growth
phases.”

High organic matter
Chris explains the high organic matter
soils, found on many of his farms, can 
naturally lock-up several different 
elements, especially manganese. So
rather than being prescriptive, treatments
are planned to ensure growth continuity
and stability, with up to three applications
throughout the autumn.

“As far as manganese is concerned, 
we generally use an FMC 15% liquid 
sulphate formulation for routine and 
frequent applications, which will suffice 
as a maintenance dressing and keep 
deficiency symptoms at bay. This is the
backbone of the programme and is
applied routinely with autumn herbicides
and insecticides, right up to T0.”

For more severe deficiency, he 
recommends a higher concentration of
manganese –– between 300-500g/l and

sometimes as a nitrate formulation for
rapid uptake and activity. 

“This holistic approach to crop nutrient
agronomy works well for us,” he continues.
“We’ve found regular soil and leaf tissue
analyses and a prophylactic approach to
treatment can make the difference
between an average yield and a good
one. In extreme cases areas of total 
crop loss, both in winter cereals and
oilseed rape, may occur where deficiency
is severe.”

Another potential nutrient deficiency
Chris highlights is magnesium. Often 



Nutrition

Jim Carswell believes humic formulations of 
Mn may have a synergistic relationship with
fungicides and PGRs.

Once manganese deficiency symptoms are
visible, yield potential has already been lost.

overlooked where soil indices are relatively
high (Mg 5-6), it doesn’t necessarily mean
the magnesium is available in a form the
crop can readily utilise. 

“We’ve found the regular use of a 
compound product, such as FMC’s
Multiple Pro at 1.0 l/ha, delivers the
required manganese at 300g/l, but also
contains magnesium at 75g/l. This ensures
a ready supply of both elements to keep
plants levels where they need to be, with
the added bonus of 100g/l copper and
60g/l zinc,” he says.

“This really gives us a highly efficient
and cost-effective treatment that will not
only ensure a healthy plant over the winter,
but a stable and competitive growth 
platform going forward in the spring. Our
growers have seen the benefits of this
approach, noticing improved plant health
and increased yield.”

It’s an area Agrii is also investigating,
particularly the effect of manganese 
formulation on crop health and yield. The
company’s been looking at the efficacy 
of a premium formulated Mn product 
that includes humic acid, after seeing
compelling evidence from glasshouse 

trials conducted by Danish plant 
scientists at Copenhagen University,
explains Jim Carswell.

“The results indicated that formulation
and quality of the product could be more
important than quantity of nutrient applied
per se,” says Jim. “Our own experimental
work in the glasshouse has reinforced
these findings.

Improved distribution
“The humic treatments performed well
against other formulated products and 
12 days after application to cereals at
GS12, improved distribution within the leaf
was evident. The humic formulations also
showed more persistency, indicated by
higher Mn levels in older leaves 
25 days after treatment.”

He argues that using humic formulations,
as opposed to other types of Mn 
products, can also potentially reap
rewards because of its synergy with plant
protection products (PPPs). When applied
together in tank-mixes, the humic acid
helps facilitate the uptake and movement
of PPPs by plants. 

Field trials have shown that humic Mn 
formulations appear to improve the 
performance of PGRs and fungicides, 
possibly through a ‘sledging effect’. When
mixed with humic Mn formulations, it 
resulted in higher grain yields compared
with where fungicides and PGRs had been
used alone. Trials work to investigate this 
further is planned, he says.

“What this means, is there’s potential 
to improve crop health by using humic 
formulations giving faster uptake of Mn.
For example, where sprays are delayed 
by weather in autumn. Continuing those
applications beyond T0 in spring could
also possibly provide yield benefits
through improved disease control and
enhanced protection against lodging,” 
he says. “Of course, soil and plant tissue

testing should be used to identify where Mn
should be applied.

“For growers who are delaying drilling due
to blackgrass issues or who are suffering 
from lack of application opportunities due 
to weather, humic formulations appear 
quick-acting, providing them with a potentially
superior level of insurance for that vulnerable
autumn period. Likewise, where weather 
conditions in the spring can reduce spraying
opportunities, humic formulations will possibly
aid optimisation of Mn management in crops.”

It’s not just winter cereals that can benefit
from humic Mn formulations; OSR, root crops
and legumes all have recommendations on
the label for both autumn and spring usage. 

“For many growers the humic formulations
can potentially give them an edge,” says Jim.
“This can be a very cost-effective way of
maintaining a viable and vigorous crop, even
under the most testing of conditions where
the more basic formulations might struggle to
deliver nutrient in such a timely manner.” n



There’s a 
poor understanding 
of the function and

importance of 
magnesium.

“

”
Technical

Study tour
Magnesium is easily 

overlooked, in spite of its
crucial roles in plant 

nutrition, and this may have
much to do with available

sources, both in the soil and
on the market. CPM travels to

Germany on a quest to
address this.

By Tom Allen-Stevens

A sure source for the 
neglected nutrient

From the moment you step into the 
buildings above the K+S Kali mine at
Neuhof-Ellers, you can feel the power 
of the plant driving the unit.

In front of you is the headframe of the
mine’s shaft, the cables spinning furiously 
as they pull another 25t ore skip to the 
surface. This whooshes past at 24m/s and 
disappears to the top of the headframe. 
A solid clank signals it’s deposited its load 
of crude salt, and it plunges down again on
the 1000m journey to the drift from where the
minerals are extracted.

The group standing at the headframe of
the mine is a delegation from across Europe
that has come together to explore the value
of the minerals extracted, and in particular
magnesium –– a somewhat neglected crop
nutrient, according to Dr Rolf Härdter, of
K+S’ agronomy and advisory unit.

“Erroneously, the industry talks of 
nitrogen, phosphorous and potassium 
as macronutrients and then calcium, 

Since the mine at Neuhof-Ellers opened in 1906,
waste rock salt has been adding to ‘Mount Kali’,
a local attraction that hosts open-air events such
as rock concerts.

magnesium and sulphur as secondary 
nutrients. But Mg and S are needed by
plants in the same order of magnitude as P,”
he says.

The mine at Neuhof-Ellers is one of seven
in Germany operated by K+S Kali, this being
its southernmost production plant, about
100km east of Frankfurt. It’s also a key
source of kieserite, a mineral valued for 
ts high magnesium and sulphur content, 
that comes to the surface along with the
potash salts.

Factory output
Around 500-600t/hr of crude salt is carried
along 36km of conveyors and processed,
producing 60-70t/hr of potash and 80-90t/hr
of kieserite, with the remaining rock salt
adding around 400t/hr to the vast ‘Mount
Kali’ that overshadows the plant. This 
results in a factory output of around 
1.3M tonnes per year across six product
lines, with around 550,000t of this sold as
kieserite-containing fertilisers.

The process through which the kieserite is
separated is fairly ingenious. A dry, patented
process, the finely milled crude salt particles
are treated in such a way they naturally
become electrically charged. They then 
free-fall past electrodes, that separates them
and gives the process its name –– Esta
(ElectroSTAtic). Sylvite (KCl) and kieserite
(MgSO4) are drawn towards the cathode.

Further processing then produces the 
fertiliser Esta Kieserit, sold in its fine form
(27% MgO, 55% SO3) for producing
complex compound fertilisers and as a 
granular material (25% MgO, 50% SO3) for
use as a straight or for blending. Made only
in Germany, Kieserit is fully water-soluble, so

it’s immediately available to the plant, and its
natural production process means even
organic farmers can apply it.

So why does magnesium remain a 
neglected nutrient? “In the hierarchy of yield
effects, it’s not as dramatic as N, P and K,”
notes Frontier nutrition specialist Edward
Downing, one of the UK representatives on
the study tour. “But it’s nonetheless a
macronutrient and the crop takes it up in
kg/ha. There’s a poor understanding of the
function and importance of Mg –– you’ll 
find it at the centre of every chlorophyll 
molecule.”

In fact, there are six processes Rolf spells
out where Mg plays a “crucial” role:
l Photosynthesis –– it’s needed to turn light 

energy into yield. Mg is the central atom 
of the chlorophyll molecule.

l Synthesis, transport and storage of 
important plant substances such as 
carbohydrates, proteins and fats.

l Root growth, which means Mg affects 
water and nutrient uptake from the soil.
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Trials in maize using placed diammonium 
phosphate (DAP) and Esta Kieserit at planting 
have produced impressive results suggesting 
struvite (magnesium ammonium phosphate) may
be the cause.

Used in high-value crops, struvite improves the
utilisation of nitrogen and phosphate, leading to
yield improvements and reduced losses. But it’s
rarely cost effective on broad-acre crops.

“We know from lab studies that if DAP and
Esta Kieserit are placed next to each other, struvite
can be naturally formed,” notes Rolf Härdter. “We
think the same may be happening when the two
products are placed in close proximity at planting
within the crop root zone.”

The K+S trials showed remarkable 
improvements in maize establishment through this
technique, which wasn’t seen when either was
used separately. “The N is often nitrified and the P
can be quickly locked up. The addition of kieserite
appears to keep both available,” he surmises.

“It needs further investigation, but we think
with this method, we can improve the efficiency 
of both organic and inorganic nutrient sources,”
concludes Rolf.

If DAP and Esta Kieserit are placed next to each
other, struvite can be naturally formed.

Struvite excitement

Maize in the trial was established with 100kg/ha
of DAP applied at planting, while 100kg/ha of
Esta Kieserit was also placed with the DAP on
the right.

A simple demonstration (left) shows the electrostatic process through which the kieserite is extracted
from the crude salt.

Study tour

l Stress tolerance, such as heat/radiation 
stress.

l The function of a number of enzymes 
that regulate metabolic processes.

l RNA synthesis and therefore the translation
of genetic information into proteins.
“If a crop is inadequately supplied with

Mg, these processes don’t happen, and in
severe cases you see the cell damage 
and death signalled by yellowing or 
discolouration of leaves. But long before 
you see symptoms, these processes are
shutting down,” notes Rolf.

In acidic soil conditions –– something
that affects the majority of European soils ––
the saturation of aluminium increases, he
says, which impairs root growth. “But soils
with an adequate Mg level will combat 

the negative effect of Al.”
Trials carried out in N Germany have

shown Mg can also improve nitrogen use
efficiency (see charts on p29). More nitrogen
was taken up by a crop of winter barley
where kieserite was applied, resulting in 
a 1t/ha yield advantage.

In the UK, there’s been little recent
research that would make much difference
to the recommendations on Mg advised 
in RB209, notes Edward. “It’s therefore
important to know your soil indices and 
crop offtake before deciding whether to
apply any product.”

This is usually expressed as the oxide
MgO, with combinable crops typically taking
up 30-60kg MgO/ha at peak. “Cereals are
relatively tolerant to low Mg levels, with even

a 10t/ha crop removing not much more than
20kg MgO/ha, and applications are usually
only justified when Mg indices are close to
or at 0. Oilseeds are more responsive, and 
a 4.5t/ha crop will take up around 50-60kg
MgO/ha, so it’s worth making applications 
at index 0 and 1.”

Root crops are very much more 
responsive, with sugar beet typically 
removing 0.5kg/ha MgO for each t/ha of
yield. “Applications to both sugar beet and
potatoes are justified at indices of a low 2
and below,” he advises.

For soil applications, the usual 
recommendations are 150kg MgO/ha at soil
index 0 and 75kg MgO/ha at index 1 for
responsive crops. For a non-root crop 
rotation, 50-100kg MgO/ha every three to
four years is recommended at index 0.

“The reason not much is applied to 
cereals is that levels tend to be corrected 
in other crops, however smaller, but more 
regular applications may be a better strategy
to cover crop removal and provide sulphur
to these crops. Mg is water-soluble, but
doesn’t usually leach, as long as you have
reasonable clay content in your soil.”

As kieserite delivers both magnesium and
sulphur it provides most value where the
crop is also utilising the S content. “That 
way the cost is spread over both valuable
nutrients. You can use it all year round, but
it’s best applied in spring to make use of the
S, so an early application to oilseed rape fits
perfectly.”

If applying at a variable rate following
nutrient mapping, remember the rate will
vary for both Mg and S. “More and more
growers are variably applying nutrients and
Kieserit is a good choice for Mg here. I’d
suggest applying a minimum rate, though, 
to ensure the S rate is correct, with extra
applied in low areas as required. It’s a good
idea to talk to your Soyl agent or agronomist
about what’ll work best for your farm,” 
advises Edward.

According to advice from the Potash
Development Association (PDA), soil usually
contains between 0.05-0.5% total Mg but
only a small proportion is in exchangeable
forms available for plant uptake. Like K,
available Mg is in the soil solution, held on
the exchange sites of clays and organic
matter. But unlike K, Mg doesn’t move from
its non-exchangeable to exchangeable
forms easily.

Although the magnesium content of 
fertilisers is expressed as MgO, this is just 
a convention, and it’s usually applied in 
sulphate, carbonate, oxide or, occasionally,
nitrate forms or in mixtures of these.
Magnesium sulphate is readily soluble and

s



Even when soil Mg levels appear to be correct,
uptake by plants may be compromised. “There’s a
difference in the way plants take up K and Mg,”
explains Rolf Härdter.

“K is taken up in a preferred way, while Mg is
drawn from the soil solution more passively. That
means in certain situations, such as peak K
demand, Mg may be left behind.”

Release of the two nutrients into the soil 
solution can be slow and is affected by a complex
of processes. Jerry McHoul believes relative 
concentrations play a part. “Where the ratio of
exchangeable K is less than half that of Mg,
potash supply can be limited and conversely when

K levels are above six times that of Mg, supply of
Mg can be a problem,” he says.

Apart from grassland situations, where 
imbalances may bring about hypomagnesemia,
Edward Downing doesn’t believe it’s too much of 
a concern. “Uptake can be affected if there are
nutrient imbalances, but that tends only to happen
when one index gets very high –– above index 4.”

Where there are known problems with Mg
uptake or deficiencies have been experienced in
the past, he recommends using a foliar Mg 
product, such as Epsom salts or Bittersalz, on
wheat at the T2 and T3 spray timing. “If you have
any limitations with photosynthesis, that will hit

Jerry McHoul believes relative concentrations 
of Mg and K in the soil play a part in how the
nutrients are taken up by the plant.

Watch the magnesium balance

Source: K+S trials, Ostenfeld, 2015; Preceding crop: winter wheat; cv KWS Meridian; Nmin 31kgN/ha; Applied N 190kgN/ha.

Nitrogen use efficiency in barley

You’ll find Mg at the centre of every chlorophyll
molecule, notes Edward Downing.

The various forms of kieserite, from the crude rock
salt (left) to the granular form (right) that’s well
matched with ammonium nitrate or NPK blends.

Study tour

quick acting whether applied to soil as
kieserite or kainit or as a foliar spray.

Another common source of magnesium 
is dolomitic or magnesian limestone, which
typically contains around 20% MgO in the
carbonate form and is commonly used in
some areas to correct acidic soils. Here, 
regular use over many years has increased
soil Mg to very high levels, and this can
cause concern. But a high soil Mg level 
can also occur naturally, due to the soil’s
parent material.

High Mg indices don’t damage crop

growth, but may hinder the uptake of K 
(see panel below). So if soil Mg is at index 
4 or above, PDA advice is to switch to 
calcitic limes in these situations.

Manure content
Livestock and other manures also contain
Mg and a typical application of 35t/ha of 
cattle FYM will provide around 60-65kg
MgO/ha. Nutrient content of manures can
vary, however, so PDA advises a laboratory
analysis is carried out.

There are other magnesium options,
explains Alan Gray from Origin fertilisers.
“Calcined magnesite is a cheaper form of
magnesium, typically around 83% MgO,
which is formed from burning off the calcium
carbonate from dolomite, but it has low 
solubility and is less available at high pH. It
comes in a powdered form too, so it’s more
difficult to spread accurately.”

Magnesium sulphate is also available in
lower concentrations in its natural form as
Magnesia-Kainit (11% K2O, 5%MgO, 27%
Na2O, 10% SO3, 43%Cl) and other products
such as Korn-Kali (40% K2O, 6%MgO, 4%
Na2O, 12% SO3) and Polysulphate (14%
K2O, 6%MgO, 17% CaO, 48% SO3). 

“Blends are a good way to get the 

constituents you’re looking for,” continues
Alan. “These can be tailored to suit the 
situation, but a typical NPK blend using
kieserite might be 13:13:13 with 6% MgO
and 12% SO3.”

He favours blends based on Magnesia-
Kainit for sugar beet, to take advantage of
the higher Na content. “If the crop doesn’t
require N, such as for pulses, a blend based
on Korn-Kali might be a good option to go
for –– you can work the same analysis in a
number of different ways with blends.”

K+S is the only producer of kieserite,
notes Jerry McHoul of K+S UK and Eire. 
“Of around 6M tonnes of product we supply,
about half are straight potash while the rest
contain Mg.

“There’s also Patentkali (30% K2O,
10%MgO, 42.5% SO3) based on sulphate 
of potash that suits potato and vegetable
growers. For processing potatoes, it’s been
found to help reduce blackspot bruising and
improve quality and storage properties.”

All K+S products spread well across a
36m bout width, he adds. “They also spread
well with ammonium nitrate or NPK blends,
because the size of the granules is well
matched.”  n

yield and quality, so why would you not want to
consider a foliar spray? The same goes for OSR
at stem extension.”
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Technical
OSR nutrition

Managing the fertiliser needs
of crops to optimise growth

and light capture was a 
key take-home message for

the 54 participants in the
first year of ADAS’ Yield

Enhancement Network (YEN)
for oilseed rape. CPM talks 

to four of the top-ten 
performers in the initiative.

By Rob Jones

Reviewing 
the efficiency levels

achieved with the YEN
crop has been really

valuable

“

”

YEN highlights 
N-management

One of the main objectives of the ADAS
Yield Enhancement Network (YEN) is to
identify the factors that limit growth and
yield potential. This helps growers target
their management specifically to address
these on an individual farm basis.

Within the YEN framework, achieving the
highest percentage of crop gross output
possible (based on limiting factors such as
light, nutrition or water) is as important as
outright yield. Wilts grower Martin Smart has
managed to achieve top scores in both of
these critical benchmarks in the initiative’s
first year of OSR analysis, with a total yield of
6.4t/ha representing 70% of the crop’s total
calculated potential.

The next closest yield was just 0.1t/ha 
shy of this, but more than 20% down in
terms of achieving its potential (58%), 
highlighting Martin’s results as doubly
impressive.

Martin Smart achieved top scores with a total
yield of 6.4t/ha representing 70% of the crop’s
total calculated potential.

“Reviewing the efficiency levels achieved
with the YEN crop has been really valuable.
It’s helped us think about how we manage 
all the OSR across the farm,” says Martin.

“We do like to push for high yields 
wherever possible, but the efficiency is 
really more important to show that we’re
doing the best we can in our own individual
circumstances.” 

Growing around 240ha of OSR a year 
as part of 1200ha of arable cropping,
Martin’s YEN crop of SY Harnas was grown
alongside his extensive on-farm variety trials
site on Cotswold brash. 

Healthy plants
“We want to develop strong healthy plants
with deep roots that can scavenge whatever
water and nutrients are available, along with
an open canopy that can utilise all available
light to turn that into yield.”

Whilst many factors contribute to this,
managing fertiliser requirement carefully is a
critical element of its achievement, he says. 

“If the crop has a small canopy we’ll
maybe focus on a higher proportion of early
N, but we’re aware that crops with a deep
root and strong potential will grow away 
fast as soon as increased day length 
triggers growth.

“It’s crucial plants have sufficient N to
keep growing and this is why in-depth soil 
N testing to give full knowledge of what 
nutrients are available is so essential.”

He achieves this by starting off with CF
Fertilisers’ N-Min analysis in early spring,
then he fine-tunes applications via the 
company’s N-Calc system and takes regular
green leaf area assessments throughout the
growing season. 

With target yields of around 5.0t/ha, the
farm standard N rates are typically in the
region of 220kgN/ha applied as Heartland
Sulphur (24N 8P 8K 8SO3) in three splits, 
but for the YEN crop the N was increased 
up to 300kgN/ha.

“We opted to push the N input on the 
YEN crop, and the results in yield and seed
quality certainly indicate that there’s some
potential to economically use more in other
areas in the future.

“Despite using such a high N input, YEN
estimated that our crop captured 64% of 
the potential solar radiation –– close to the
biophysical annual light interception limit of
70% –– compared with an average for the
group of around 50%.”

Using nitrogen carefully and controlling
canopy growth are also critical elements of
OSR production for fourth-placed Jon
Birchall, who grows around 80ha of the 
crop on the 520ha Sundorne Estate, 
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An N-Min analysis is used in early spring to
evaluate the nitrogen available to the crop from
the soil.

With a 5.7t/ha yield Jon Birchall cites maximising
light capture as a key priority.

OSR nutrition

near Shrewsbury in Shrops.
Jon produced the same 5.7t/ha yield as

the third place, but with a slightly lower 
percentage of gross yield potential achieved,
he cites maximising light capture as a key 
priority for him.

“High yields often correlate with low 
biomass early in the season and a warm dry
spring, like we had in 2017, can help but 
you obviously can’t rely on this happening
every year.

“You have to make a reasonable 
assessment of the size of your crop and be
prepared to play tunes with your nitrogen
applications, so you don’t end up with an
overly large canopy that restricts the light 
getting in.”

In the past Jon has used an ISARIA crop
sensor to help assess canopy size but 
he’s now looking at drone technology and
satellite imagery as part of a new AGRI 
initiative, launched by Harper Adams and
Aston Universities.

“All the elements that we want are there 
but one of the main things now is to get
everything talking to everything else, so it 
can actually deliver tangible results on-farm.” 

As with Martin Smart, N-Min is used in
early spring to evaluate the nitrogen a
vailable to the crop from the soil and this 
is fed into CF N-Calc to establish optimum

nitrogen rates.
“Standard soil testing only looks at soil 

mineral nitrogen (SMN) and disregards the
reserves that will become available to the
plant through the further mineralisation that
will occur from the time of the test to harvest.

GAI analysis
“Without knowing this it’s all too easy to 
overestimate N need, so when you feed in
your GAI analysis you can end up putting too
much fertiliser on and get caught up in a
vicious cycle of large canopies and PGRs 
to try and control them.”

Using nitrogen more efficiently also adds to
margins and saves on fertiliser costs in OSR,
he says.

“In farm trials, we’ve seen yield increases
of 0.5t/ha (worth an extra £130/ha), when
compared to recommendations based on the
RB209 fertiliser manual and, in some cases,
we’ve saved 40kg/ha in fertiliser.”

YEN estimated Jon’s crop intercepted 55%
of available light, 15% short of the 70% upper
limit for light capture, whilst water capture was
63% of that available. 

“It’s easy to see where the yield limitations
come from but it’s great to come fourth 
overall,” he says. “Considering we put a
whole field forward into the YEN initiative, it’s
good to know our normal farm practice has
done so well but equally it’s sobering to
realise we only saw 44% of the potential 
yield achieved. 

“There’s so much more to get from OSR
and understanding the limiting factors is key.
I’m convinced that new technology has a
huge role to play in the future in helping us
identify these and build better management
around them.”

Timing of applications is also key believes
Lincs grower Chris Richardson, whose 5.7t/ha
of variety V316 OL put him in sixth place 
overall in the YEN initiative.

“Our approach to growing OSR means
that we already practice much of the key

management recommendations that have
come out of YEN so far. 

“When it comes to applying fertiliser, for
example, we’ve found the little and often
approach works best for us, but having
access to all the information about your soils
is essential.”

Drilling of Chris’ YEN crop took place in 
the first week of Sept, with the addition of
100kg/ha of a 25:10:0 starter fertiliser 
contributing to strong establishment despite
the later than hoped for drilling date.

“The crop branched exceedingly well, 
but never got above about 90cm tall, so we
decided to do all we could to encourage it.”

Chris normally splits the application of 
fertiliser based on his N-Min results, with
150kg/ha of product going on in mid-Feb 
and a further 150kg/ha applied two to three
weeks later. 

But, because the YEN crop was drilled late
and subsequently developed more slowly
than those drilled in Aug, it was decided it
should go on as a single application.

A greater-than-normal amount was applied
on 13 Feb; with 225kg/ha of DoubleTop (27N
+ 30SO3) giving 61kgN/ha, followed by
300kg/ha of Nitram (34.5%N) on 22 Mar 

s



Sulphur is essential for getting the most out of
OSR, says Charlie Steer.

Chris Richardson (left) and Arthur Baldwin of 
ACT find a little and often approach works best
and aim to access to all the information about 
the soils.

OSR nutrition

providing another 104kgN/ha and a further
250kg/ha on 12 Apr adding a final 86kgN/ha.

“Going into the spring it was apparent 
that the crop in the OSR YEN area had 
established well but was backward compared
with others, which probably reflected late
drilling, although V316 is an inherently 
short variety. 

“That said, we were pleased to achieve the
result we did, although ultimately we’re more
interested in taking part in YEN because of
the information-sharing element of it rather
than the yield competition bit.” 

Sulphur is also essential for getting the
most out of OSR, says Charlie Steer, arable
farm manager with Cheshire’s large-scale
mixed farming operation Grosvenor Farms. 

Their yield of 5.5t/ha and 42% of gross 
output potential achieved put them in ninth
spot overall in the YEN initiative.

“I think that’s a very good result 
considering we’re a mixed farm and not in 
the best location for arable production,” 
he points out.

“Nonetheless, I’m a big fan of OSR –– it’s a
good break crop, gives us the chance to use
lots of FYM from the dairy in the autumn, is
early to harvest and helps us spread the
workload better.”

This year, some 252ha of OSR are being
grown by Grosvenor Farms –– down from
390ha the previous year due to the farm’s
decision to open up rotations.

“The OSR used to go in after winter wheat,
but we’re now drilling it after winter barley so
we can get it in a bit earlier. With so much
straw to bale for the dairy, we used to find it
getting later and later to drill after wheat, so
this should work better for us.”

Again, N-Min is used strategically across
the OSR to establish nitrogen requirement
and was very much part of the management
for the YEN crop, he says.

“We tend to use a first application of
DoubleTop to deliver 70kg SO3/ha with the
corresponding amount of nitrogen from that,
and then top this up as needs be with straight
Nitram as a second dressing.

“Depending on what N-Min says, that
second dressing can be anywhere between
40-170kgN/ha.

“If we’ve been able to get a good amount
of FYM on the previous autumn, and 
we have a very large green area in the 
early spring, we may just apply a single 
application of DoubleTop to provide 90kg
SO3/ha plus the associated N and the crop
won’t require a second application at all.”

Although happy with the reserves of N
identified by N-Min in the YEN crop and the
corresponding rate recommendations from 
N-Calc, timings might come under more
scrutiny in the future, Charlie says.

“Although the GAI was 2.8 when we 
evaluated it, the YEN team suggested that 
our crops could have fared better with greater
light interception.

“So it could be we have to look at going in

a bit earlier on the thinner crops to bulk the
canopy up a bit. It’s always tricky though, as
too much biomass creates shading and too
many subsequent flowers reflect too much
radiation back.” n
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But the writing is far from on 
the wall for SDHIs, robust 

anti-resistance measures 
will slow further spread 

of resistant isolates and 
preserve efficacy, reckons
Paul. AHDB have just
launched ‘Fungicide
Futures’, a new initiative 
in collaboration with
FRAG that will provide

guidance in advance of the
key fungicide application 

timings this spring. Advice will
be updated for both wheat and

barley crops as the season progresses,
taking both seasonal pressures and 
resistance risks into account, he explains.

Prof Fiona Burnett of SRUC and chair of
the Fungicide Resistance Action Group
emphasises that there’s a very tangible goal
to Fungicide Futures and that’s to maintain
the activity of existing chemistry for a few
more years until support arrives in the form
of new active ingredients.

“New chemistry won’t be a ‘get out of 
jail free’ card and will also need to be used
within a resistance management strategy.
But we have strong evidence that where
these management practices are adopted,
stewardship is effective and can make 
a difference.

“For example, the very insensitive septoria
isolate C-H152R appears to be less fit than
other isolates with reduced sensitivity to
SDHIs. It dies away over the winter and
doesn’t reappear in crops until late in the
season, and only in situations where SDHI
usage is high. 

“This backs up the advice only to use one

Still plenty to
play for in
resistance
battle

For cereal crops, disease management 
is on a knife edge, with clear resistance
strategies much needed to prevent the
balance tipping further in the pathogens’
favour, says AHDB’s Dr Paul Gosling.

“It’s important to manage fungicides well,
not just to fill the gap until new chemistry
arrives but also to maintain the efficacy of

SDHIs and azoles at a level that will be able
to help protect new actives,” he comments.

The latest shifts in fungicide insensitivity
were presented at the AHDB Agronomists’
Conference last Dec. There was good and
bad news for cereal growers, with the
decline in azole efficacy appearing to have
stabilised at a level very similar to the past
three years. For SDHIs, only a very slight
shift in sensitivity in septoria has been
detected in the UK, but a very significant
shift in ramularia has been seen.

Mutant strains
“Although SDHIs remained highly active
against septoria in 2017, there’s an 
increasing frequency of mutant strains with
reduced sensitivity in the UK population, and
indications of changes in efficacy in trials,”
explains Paul.

Despite the efforts of the Fungicide
Resistance Action Group–UK (FRAG-UK)
and the fungicide manufacturers, general
advice is still sometimes inconsistent with
good resistance management practice. 
This is unlikely to be deliberate and reflects
the complex science and uncertainty around 
the best approach for every situation, 
he believes.

Fungicide resistance in key
diseases is becoming an

increasing problem across 
a range of arable crops.

CPM discovers how research
is helping develop sound

resistant management 
strategies to protect both

existing chemistry and 
future fungicide actives 

as they come through the
innovation pipeline.

By Lucy de la Pasture

Every time 
a fungicide is applied,

selection pressure 
pushes the pathogen
population a little bit 

in a direction you 
don’t want.”

“

Paul Gosling highlights insurance spraying as one
of the key areas that needs to be addressed.



When it comes to making fungicide decisions 
on farm, BASF’s Dr Rosie Bryson believes that
agronomists will have to take a pragmatic view.
She points out that the need for good disease
control to optimise crop performance and the 
best decision from an anti-resistance point are 
not always compatible.

“There needs to be a pragmatic balance
between an effective anti-resistance strategy 
and effective disease control, unless growers are
prepared to sacrifice yield to protect chemistry,”
she notes.

With BASF’s new azole Revysol and Dow’s
Inatreq, nearing the market end of the innovation
pipeline, protecting both existing and new modes
of action are equally important.

“The difficulty we face is a decreasing number
of options for septoria control, and we mustn’t 
forget that SDHIs protect the azoles as well as the
other way around. That means dropping an SDHI
at T1 isn’t an easy decision to make and is likely
to be a risky option in situations of medium to
high septoria pressure, which isn’t always easy 
to predict.

“We’ll undoubtedly lose more active ingredients
in the future through increased regulation, and
new chemistry will also be under threat from
resistance with fewer partner options. So 
ultimately our approach to agronomy will need to
change, not just the way that we use chemistry,”
she adds.

“There’s scope to tailor programmes more,
adjusting fungicide use to both varietal risk and

disease pressure. Later drilling and paying 
attention to getting fungicide timings spot on,
particularly in higher risk varieties, will help reduce
disease pressure,” she says.

Rosie points out that the Danish approach is 
to mix 2-3 wheat varieties in the same field to
reduce disease pressure. “I know this isn’t popular
within the grain trade, but it may be something 
UK growers have to consider in the future,”
she suggests.

“The septoria population is certainly shifting
and in the UK we’re seeing a slow emergence of
moderately adapted isolates to SDHIs. We still
have a very high level of performance, but the
resistance threat can’t be ignored.

“There’s a lot of complexity in SHDI mutations
and they’re likely to become far more complex as
SDHI resistance evolves further. What we don’t
know is how the population will develop in 
the future.

“However, resistance management has come 
a long way since the emergence of strobilurin
resistance. To date, resistance management of 
the SDHIs has been pretty effective,” she adds.

A better understanding of septoria resistance,
together with the modes of action (MOA) of 
the fungicides applied, are both factors that 
would help good decision making in the field,
she believes.

Highlighting MOA information for plant 
protection products is already under discussion. In
a recent joint statement from the three Resistance
Action Groups (weeds, pests and diseases), the

A balancing act 

importance of rotating and mixing modes of
action as a part of anti-resistance management
was recognised and they recommended that
MOA labelling should be ‘actively considered’.

Another important element to managing the
performance of fungicides in the field is to select
an appropriate dose. “It’s important to remember
that products are designed for the whole of
Europe, not the UK in isolation. That means that 
a product that’s perfectly balanced in one 
environment, may not be balanced under another
set of disease pressures and threats. So disease
pressure and risk need to be taken into account
when selecting dose rates and balancing the
dose of any partner products,” she concludes.

Rosie Bryson believes that while there’s scope
to tailor programmes more, adjusting fungicide
use to both varietal risk and disease pressure,
the inclusion of SDHI at T1 can help protect 
both SDHI and azole.

AHDB are launching a Fungicide Futures initiative
this spring, with the aim of providing clear 
anti-resistance guidelines ahead of the main
fungicide timings.

There was a big shift in SDHI efficacy on
ramularia in 2017, with only chlorothalonil
providing efficacy in some situations.

SDHI chemistry benefit from reduced 
selection pressure in the field. “The fungicide
performance data shows that the efficacy of
the azoles appears to be stabilizing. Using
SDHIs as part of the programme has clearly
benefited azoles,” she says. 

“Adding a multisite adds further protection
and can also boost disease control.

SDHI where possible, and to only apply two
where the risk of yield loss from disease is
high. That should be a ‘win-win’ for growers
as expensive chemistry will be targeted only
at the most responsive crops,” she says.

Underpinning the messages of Fungicide
Futures is a core of ongoing research.
ADAS’s Dr Neil Paveley is leading a project

investigating managing resistance that’s
evolving concurrently against two or more
modes of action, as is happening with 
septoria to SDHIs and azoles. 

“Preliminary data from the first year of the
project reinforces the current anti-resistance
guidance that when SDHIs are used, they
should be combined with robust azole rates
(at least 3 4 of full label rate) and multisite
chemistry. 

Immovable law
“One of the ‘immovable laws’ of resistance
management is that every time a fungicide 
is applied, selection pressure pushes the
pathogen population a little bit in a direction
you don’t want. One application of SDHI is
preferable for this reason, but growers
should still have the freedom to make their
own choices and not be restricted to one
application by regulation, as in France,” 
he believes. 

Fiona highlights that by adopting 
anti-resistance guidelines both azole and
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2017 saw an increase in prevalence of blight
strain 37_A2, which means tuber blight control
strategies will need a re-think.

Light leaf spot is known to have isolates in the UK
with reduced sensitivity to azole and research is
underway to assess their distribution.

However still only around 50% of wheat
crops get a multisite at T2 and we can do
better than that,” suggests Paul.

Variety choice is one of the areas where
ground could be gained on fast-changing
pathogen populations. “The growing of 
septoria susceptible varieties is inextricably
linked to fungicide need and as an industry,
we need to stop growing these ‘anti-social’
varieties”, believes Neil. 

“Newer wheat varieties on the AHDB
Recommended List are offering good 
disease resistance and high yields in all 

the nabim groups. “For example, Elicit is a
promising newcomer for 2018 –– with a 
yellow rust rating of 9, a septoria rating of
6.4 and both high treated and untreated
yields,” he says.

“There’s been a move towards the 
more disease-resistant varieties, but their
adoption needs to accelerate as part of an
anti-resistance strategy,” he comments.

“Varieties with both septoria and yellow
rust resistance will help avoid azole usage
early in the season. Where azoles are being
used to control early infections of yellow rust,
they will also inadvertently be pushing the
septoria population by selecting for the more
insensitive strains.”

Routine practice
For Fiona, applying azoles at T0 is perhaps
a routine practice that needs to be 
questioned. “Yield responses to T0 sprays
aren’t significant where septoria is the main
disease. There doesn’t appear to have 
been a massive shake-up in yellow rust 
populations in 2017, so an early fungicide
shouldn’t be required on a resistant variety 
if it’s behaving as expected. It’s better not 
to expose the azole and keep it for T1,” 
she confirms. 

One of the problems the industry needs to

address is ‘insurance spraying’, adds Paul.
“In spite of a move towards growing varieties
with better septoria resistance, pesticide
usage survey figures indicate that there 
hasn’t been an associated reduction in the
amount of fungicide applied. They also 
suggest usage doesn’t fluctuate in response
to seasonal risk.”

Shifts in fungicide sensitivity aren’t 
confined to cereal crops. In OSR, light 
leaf spot (LLS) is very much under the
microscope, with strains having reduced
sensitivity to azoles already known to occur
in the UK.

Theory to Field

s



Fiona Burnett says that there’s strong evidence
that where resistance management practices are
adopted, stewardship is effective and can make 
a difference.

Information on resistance management 
guidance and research can be accessed 
via cereals.ahdb.org.uk/fungicidefutures

Research round-up

Theory to Field

“We’re further behind the cereal sector 
in developing specific anti-resistance 
strategies in OSR and we’re even more 
limited in the chemistry available to use on
the crop,” says ADAS pathologist Dr Faye
Ritchie. “We need to understand the mutant
strains better and assess their distribution
within the LLS population.” 

With that goal in mind, Faye is leading a
project which aims to improve resistance
management strategies in OSR and 
maximise the life of fungicides used in the
crop. “Encouragingly there was no shift in

fungicide performance on LLS in 2017, says
Faye, adding that 2017 was a low-pressure
year in many areas for the disease.
“However, we should still use general 
fungicide resistance management strategies,
such as using more resistant varieties 
and avoiding the repeated application of
fungicides having the same mode of action
as recommended by FRAG.”

Potato growers have become familiar 
with dealing with a changing pathogen 
population since the 13_A2 and 6_A1 
strains came on the scene. Even so, the
arrival of 37_A2 in 2016 and its increase 
in prevalence during 2017 will mean 
fungicide programmes will need a re-think 
in 2018, says Dr David Cooke of James
Hutton Institute.

In preliminary results reported at the
AHDB Agronomists Conference, of the 
495 of 666 blight samples genotyped, the
proportion of 37_A2 in the population has
increased from 3% to 24% during 2017. It’s
a worrying development, he says, because
this particular strain is reported to have
insensitivity to fluazinam, which is particularly
important for the control of tuber blight.

“There’s been a significant increase 
in 37_A2 but it hasn’t been as dramatic 
as when 13_A2 came on the scene. 

It appears to be aggressive and a change 
in management strategy will be required 
to combat tuber blight, without reliance 
on fluazinam,” he comments. n



RGT Asteroid is the result of a cross between
Overture and RGT Campanera.

Technical
Insiders View

In a market of already 
very strong spring barley

competitors, there’s a new
contender shooting on to the

AHDB Recommended List –
CPM reviews RAGT’s new

variety, Asteroid.

By Charlotte Cunningham 
and Tom Allen-Stevens

If the 
variety gets malting
approval, it will have 

better grain quality than
some of the leading 

varieties.

“

”

New barley aims
for the stars

RGT Planet may have come to dominate
the spring barley market and could be
considered a firm favourite with both
farmers and end users. But now, with 
a sister variety on the 2018 AHDB
Recommended List, could this influence
variety choice? Meet RGT Asteroid,
RAGT’s new high-yielding, top-quality
variety, which has thoroughly impressed
throughout its trials.

RGT Asteroid is the result of a cross
between Limagrain variety Overture and
RGT Campanera. “Overture was selected
as it’s a strong distilling variety and we
were really looking to improve what was on

offer in the distilling market,” explains
Steve Klose, spring barley breeder.
“Campanera was chosen because of its
high yield, good disease resistance and
grain quality.”

Distilling market
The variety boasts high quality drawn 
from both parents, good hot water extract
and crucially it’s a GN (glycosidic nitrile)
non-producer –– drawn from Overture 
–– that makes it suitable for use in the 
distilling market. In terms of statistics, 
RGT Asteroid has a specific weight of
68.7kg/hl, nitrogen content of 1.40% and
low screenings levels (through a 2.25mm
sieve) of 1.0%. “If the variety gets malting
approval, it will have better grain quality
than some of the leading varieties,”
explains Agrii’s Barry Barker. “The specific
weight is as good as Propino –– this is
what we’ve been missing.” 

It also has a high spirit yield and a 
suitable diastatic enzyme to break down
sugars and starches – meaning the 
variety can be used for both distilling 
and brewing purposes, adds Steve. 

While RGT Asteroid shares many 
characteristics with its parents, what
makes it unique is that it’s the only variety

on the 2018 RL that’s suitable for three
markets –– brewing, malt distilling 
(for malt whisky) and grain distilling 
(for grain whisky). “The combination of
brewing and distilling use helps growers
cover all bases,” says Steve. “If nitrogen
levels are high, it can go for grain distilling
but if they’re low, the crop can be used for
malt distilling. With variable seasons and
issues with not meeting specifications, it’s
important to have this flexibility.”

While quality is an obvious strength of
RGT Asteroid, for many growers, yield is
still king. RGT Asteroid ranks high in the
table with a UK treated yield of 103
against the control, and 105 in the East
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The specific weight is as good as Propino, notes
Barry Barker.

End use testing underway

Although RGT Asteroid has potential, it still 
has further hoops to jump through in order 
to confirm its expected end uses –– with
questions currently over whether or not it will
progress through brewing trials, explains Paul
Huntley seeds manager at Simpsons Malt. “It’s
a variety that seems to have inherently decent
diastatic power levels (to break down sugars
and starches for distilling and brewing), as
well as very high untreated yield and low
screenings.”

Simpson Malt’s own unofficial micro malt
evaluation trials highlighted that RGT Asteroid
modified very well, stimulating interest to delve
further into the variety’s potential, adds Paul.

The firm is growing the variety on contract
this spring and the harvest 2018 grain will be
used to carry out a MAGB (Maltsters’

Association of Great Britain) macro-scale test
malting trial, with results expected in spring
2019. “From our perspective, we’ve seen
potential within the variety –– particularly for
grain distilling –– however, further evaluation
work is needed to determine its future place
in the market.”

Paul Huntley notes Asteroid’s inherently decent
diastatic power levels.

region, as well as 97 in untreated trials. In
the years leading up to making it on to the
RL, RGT Asteroid performed consistently
well with treated yields of 102 in 2015 and
104 in 2016 and 2017. “In our own Agrii
trials in England over the past two years,
RGT Asteroid was the best variety for out 

height of 76cm –– placing it firmly as one
of the taller varieties on the RL.  

It has a robust disease profile, boasting
good resistance to rhynchosporium with a
score of 6, and looks to have similarly
good resistance to mildew and yellow 
rust, with scores of 9 and 8, respectively
–– though this is based on limited data.

The variety also benefits from a high
ramularia score. “For growers in Scotland,

and out yield,” adds Barry.
So, how does the variety stack up in the

field? RGT Asteroid is a stiff, tall variety
that holds its green leaf well and has good
straw quality. According to the RL, the 
variety scores 9 for resistance to brackling, 
7 for resistance to lodging and has a straw s

Insiders View



RGT Asteroid at a glance

UK treated yield (% control) 103.1

UK untreated yield (% treated control) 97.1

Nitrogen content (%) 1.40

Screenings (% through 2.5mm sieve) [2.6]

Specific weight (kg/hl) 68.7

Hot water extract (l deg/kg) 315

Resistance to lodging 7.0

Disease resistance

Mildew [9]

Yellow rust [8]

Brown rust 5.0

Rhynchosporium 6.0

Ramularia 7.0
Source: 2018/19 AHDB Recommended List; 
[ ] – limited data.

Crucially Asteroid is a GN non-producer that
makes it suitable for use in the distilling market.

Insiders View

Breeding for a ‘step change’ in performance

RAGT is laying claims it is the number one plant
breeder in the UK, and with an impressive line-up
of some leading varieties across cereals and
oilseeds, these are suggestions that are hard 
to refute.

“RGT Gravity is the highest yielding feed 
wheat on the AHDB Recommended List, and
Skyfall is the current market leader,” points 
out UK managing director Simon Howell. “The
highest yielding UK oilseed rape variety on the 
RL is RGT Alizze with Windozz highest on 
the East/West RL.

“In spring barley, RGT Planet is the highest
yielding fully approved malting variety, while in
winter oats we have the top two highest yielding
varieties on the RL in RGT Victorious and
Southwark. That’s four main markets in which 
our breeders are delivering the top varieties.”

Founded in 1919 –– originally a local farmer
cooperative in France –– RAGT put its plant on
the UK breeding scene when it acquired the PBI
programme from Monsanto in 2004. Skyfall could
be considered its most prestigious variety to date,
winning the coveted NIAB Cereals Cup in 2015.

In spring barley, the breeder failed to get much
traction on the UK market at least, until Planet
was recommended for the 2015 season. “RGT
Planet has been trialled in 42 different countries
over five years and has in most cases come top
or in the top three for yield,” boasts international
cereal product manager Chris Black.

“Brewers rarely look for a new variety, but on
farm, Planet’s performance was so good it was
worth farmers risking a discount to grow it.
Enough of them have now switched over to

Planet for the question for brewers to become
‘why pay a premium for the older varieties?’ 
So the differential has disappeared, but you
need a step change in varietal performance 
for the market to make that transition.”

As a variety grown and used by maltsters
across Europe, Planet illustrates RAGT’s
international emphasis. It has 17 breeding
research sites across Europe, two of which are
in the UK. Its UK base at Ickleton, Essex, is one
of six sites in a European network within which
RAGT’s “elite” germplasm is exchanged in a
quest to find traits that will deliver the next 
generation of cereals and oilseeds.

It’s at Ickleton that senior wheat breeder
Célia Bequain and her team developed RGT
Gravity. “We’re very integrated with the 
other European breeding stations, and work 
particularly closely with Sebastien Cuvelier in
northern France,” she says. It was here that
Skyfall was picked from the lines as a variety
with potential for the UK.

Gravity is the first major UK wheat from 
the RAGT stable that’s been developed using
genomic selection (GS). “We now know so 
much information about the wheat genome 
at the allele level and GS allows us to predict
the genetic value of a line above its field 
performance”, explains Célia.

“Both molecular marker (genotyping) and
field (phenotypical) data are provided to our
bioinformatician. Together with a clever piece 
of software and a model developed in-house
and based on years of historical data, our 
bioinformatician can give us a prediction of the

RL-leading feed wheat RGT Gravity was
developed at Ickleton by Célia Bequain using
new genomic techniques.

genetic value of our lines and of the crosses we
intend to make.

“During the very erratic seasons in which 
we tested Gravity in pre-National List trials, GS
confirmed Gravity’s ability to yield and that gave
us the confidence to accelerate the variety’s
development.”

She sees the technology as complementary
to the traditional skill of the breeder in picking
out lines with potential. “Now we have trust in
GS, we can identify promising lines very early
on. That means we can take up to three years
out of the discovery period for new varieties,
gaining time both at the recycling stage of 
an interesting parent and in accelerating the
development of the line through its breeding
cycles. The breeder still has to apply the 
knowledge, but GS is a very powerful tool to
qualify it,” notes Célia.

RGT Asteroid is a great option because
of its resistance to ramularia –– with a
score of 7, it has the highest level of 
resistance on the RL,” notes Steve.

Though the Scottish cereal area is 
relatively small –– accounting for about
460,000ha of the UK’s total 3.1m ha ––
varieties tend to have a longer lifespan
than the three to four years typically seen

south of the border, so breaking into this
market with RGT Asteroid is essential,
says Simon Howell, managing director at
RAGT Seeds. “If you can get a variety
established in Scotland, it’s likely to be
around a lot longer. Once farmers are 
confident in a variety’s genetics, they 
trust it.

Striving for quality
“To break into the Scottish spring barley
market, we have to find varieties that 
deliver high yields but with Concerto’s
quality,” he adds. “As breeders, we’re all
striving for that quality –– farmers need
varieties that can have a ready-made
home.”

Of course, the big question is: Will RGT
Asteroid be the next big thing, or will it just
disappear like so many other spring barleys
in recent years? Despite not being an easy
market to get into, RGT Asteroid has a good
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Simon Howell aims to get Asteroid established 
in Scotland, and is looking for farmers to have
confidence in its genetics.

Export potential

Should RGT Asteroid be deemed unsuitable for
domestic brewing markets there is, of course,
always the potential to export. “While there’s
no particular regional preference for growing
RGT Asteroid, more information is expected in
the early spring regarding export potential,”
explains Barry Barker. “If that gets the go
ahead, this’ll provide greater opportunities 
–– particularly for growers in the southern half
of the country.”

In Europe, RGT Asteroid is set to make its

way on to the spring barley market, with the
variety recently approved by the CBMO (The
Barley, Malt and Beer Committee) in France,
says Chris Black, international cereals product
manager at RAGT. “Now it’s accepted by the
CBMO, RGT Asteroid will become an official
variety in France. If the price is right, this
opens a valuable opportunity for end use.
We’re still at the early stages, but it looks 
very promising.”

chance of becoming a favourite amongst
growers, says Barry. “Varieties like Planet,
Laureate and Propino have traditionally
taken up market share, but growers seem
to be in the mood to look at new options
and are certainly becoming more critical
about variety choice.”

While the variety is now officially 
recognised on the RL, its success will
depend largely on the uptake by end

While the variety is now officially recognised on
the RL, its success will depend largely on the
uptake by end users.

users, he adds. “It’s always difficult to 
forecast how it’s going to go. With other
varieties coming onto the market, it will be
largely based on how end users see it.

“Though it’s fighting for a share of a
tough market, if RGT Asteroid gets the tick
of approval from end users, it will muscle
its way into the spring barley market,” 
concludes Barry. n

Insiders View



Technical
Soil health

Soil gives life to arable crops,
playing an important part 
in the growth, health and

overall productivity of a
plant. But while caring for a
crop’s every need, it’s often

the health of the soil itself
growers leave untended.

CPM investigates.

By Melanie Jenkins

Carbon is 
as important as 

nitrogen.

“
”

Carbon is the key

Soil: it supports the vital power source
behind crop production. So how has it
also become degraded to the point that
it’s only productive through inorganic
inputs? 

According to Mike Harrington of 
Oxon-based consultancy Edaphos, 
modern farming practices over the past 
70 years have encouraged the use of 
artificial inputs on crops, but this hasn’t
involved replacing what’s lost from the soil.
“This has driven the life and carbon out of
the soil,” he says.

In 2015, Defra estimated that around
2.9M tonnes of topsoil was lost per year 
in the UK, costing farmers £9M in lost 
production. In total, soil erosion was 

Modern farming practices have driven the life and
carbon out of the soil says Mike Harrington.

estimated to cost the UK £45M a year 
in 2015. There’s increasing pressure on
farmers to improve soil health, so what 
can be done and where’s the best place 
to start? 

Most soils, with good management, 
are capable of both growing crops and 
supporting ecosystems, says Elizabeth
Stockdale at NIAB. In the long term, 
improving soil health will cut costs, improve
efficiencies and produce better crops. 

Some of the healthiest soils on the 
planet are believed to be those in forests,
due to the natural cycle of carbon and 
decomposition, and the aeration of soils 
from extensive rooting networks. 

Successional state
Some agricultural systems have a 
tendency to release this carbon without
replenishing it, however, as well as 
damaging fungi, mycorrhizae and worms. 
A poor soil isn’t really poor, it’s just in a
reduced successional state that doesn’t 
suit the crops we wish to grow, says Mike.

Plants are integral to the environmental
system as they’re net carbon importers, 
he explains. “Functioning correctly soil is 
a living entity, an interdependent whole. 
It’s a continuous cycle of expansion, 
contraction, digestion and mineralisation.”

The crumb structure of soil changes
between systems and land uses. “The

more you do to it the less biological 
structure you have,” says Mike. 

It’s a case of looking at soils as a habitat
for organisms, cells and roots, and the 
aim of good soil management is to get
chemical, biological and physical aspects
all in balance, explains Elizabeth.

Assessing soil condition, not just 
chemically, but physically and biologically,
gives an indication of what areas could be
improved. “Can you get a spade into the
soil easily,” she asks. “Is it aerobic, open
and porous? As soil biology gets worse, 
air becomes a big issue –– soil gets tighter 
and then roots can’t penetrate.” 
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The aim of good soil management is to get
chemical, biological and physical aspects all in
balance, says Elizabeth Stockdale.

A healthy population is 25 earthworms per 
cubic foot.

Observing the physical state in different areas of
a field and farm can give a great indication of the
state of soil.

Observing the physical state in different
areas of a field and farm can give a great
indication of the state of soil. Sampling with 
a corer will help to assess chemistry but to
assess the soil structure you need to look
with a spade, advises Elizabeth.

In gateways the structure is likely going
to be in big blocks, whereas under
hedgerows the spade will go in nice and
easily. “Compare the two digs as this will
give an immediate sense of how the soil
could be in the middle of the field.” 

Assess whether the soil system is 
improving or degrading. It might be that
the nutrients are available in the soil but
cannot be taken up by the plants due to 
a biological issue, says Mike.

The biology makes a huge difference 
to soil management, he continues: good 
biology improves aggregate structure
which allows for large and effective 
root systems. A better crumb structure
helps manage moisture, so crops will 
produce balanced growth. They’ll be more
resilient to stress and disease, and more
productive, he adds. There’ll be higher
nutrient retention and cycling and more
aerobic microbes, while pathogens will 
be inhibited.

Direct drilling is an option to preserve 
carbon, but in 60-70% of instances where
it’s practiced, it’s not working well, says
Mike. “Often the soil is in a terrible
condition when farmers go into direct
drilling.” In these situations, fundamental
issues such as drainage and aeration 
must be addressed before changing, he
advises. “The very first principle is to get
air into the soil.”

In poor soils with low organic matter,
plants can be susceptible to disease and
lodging. Straw won’t break down in this 
system –– so just ploughing straw in can
be detrimental rather than beneficial,
explains Mike. In a good system, straw 
will be digested and nutrients recycled.

Modern agriculture has seen nitrogen 

fertiliser used to drive crop growth but in
nature, it’s carbon not nitrogen that drives
all systems, he explains. Reverting to a
more natural approach to achieve healthy
crops can reduce the reliance on chemical
inputs.

How to reduce inputs is a challenge, 
however. “When we get a problem, we
tend to deal with it through increasing 
output.” That’s alright if the soil is healthy
but it causes the soil cycle to reverse if 
not, leading to degradation.

Healthy soils will encourage a more 
efficient use of fertilisers, says Mike. “We’re
not seeing the natural capacity of soil
because we’re always applying nitrogen. 
It could be worth leaving a small strip 
without fertiliser to see what the natural
system is like.”

Cover crops
The use of cover crops is being widely
adopted to help improve organic matter,
bacteria, fungi, mycorrhiza and to reduce
leaching. “Cover crops are important but
can also be ineffective,” warns Mike.
“Some are very good at getting through
tight soils but they need to be doing 
their job properly. The costs and benefits
can be negligible if they aren’t grown 
effectively.” 

Grown correctly, cover crops bring lots 
of benefits to the chemical, physical and 
biological structure, says Elizabeth. “But 
it’s important to plan for establishing the 
following cash crop before planning the
cover crop.” Think about the bulkiness of
the cover crop and machinery limitations,
as well as when to establish the following
seedbed before deciding which cover crop
to plant.

Grass leys could be a good solution
where farmers have livestock to graze
them –– diversity is good as it leads to 
stability, which leads to resilience, says

Elizabeth. She advises changing the crop
and length of rotation to ensure pests don’t
take over below ground. 

So how do you know if things are
improving? A few simple measurement
techniques will indicate the progress 
made with soil health. These range from
assessing whether soil crumb has
changed and is nearer a fine texture, to
identifying ground beetle and earthworm
levels. “Beetles can indicate predator
invertebrates and so are worth monitoring,”
says Mike.

“Earthworms can make a big contribution
to nutrient availability and putting soil
through an earthworm will take out 99.7%
of fusarium mycotoxins.” A healthy 
population is 25 earthworms per cubic foot
and this leads to an increase in available
nitrate, phosphorous, exchangeable 
potassium and magnesium. This’ll also
increase structural stability, cation
exchange capacity and reduce bulk 
density, he says.

From burying underwear to using 
a spade, or even looking under a 
microscope, farmers will be able to see the
difference between the worst areas where
soil biology is poor and where there’s more
healthy activity, explains Elizabeth. 

It’ll always be that site-specific solutions
work best, says Mike. “Don’t force 
something in the wrong situation, instead
try something else. No one way is right, 
it’s just about balance, understanding how
to manage your soils and realising that 
carbon is as important as nitrogen.” n

Soil health
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The last major national event
of 2017 in the farming sector
was the NAAC Conference 
at Peterborough’s East of
England Showground. It was,
not surprisingly, well attended
and provided members of the
National Association of
Agricultural Contractors with
some valued views on how UK
agriculture should be gearing
up to face the challenges likely
to lie ahead, post-Brexit.

In a nutshell, attendees were
told that those of them who
were thinking of continuing to
invest in specialist labour and
machinery should be rewarded.
This view is based on the
belief, widely expressed, that
farmers will become increasingly
reliant on contractors in the
future. Why, then should this 
be the case?

Well, to start with, the 
NAAC estimates that 91% 
per cent of farmers in the UK
already engage the services of
contractors in a variety of roles
and that it’s now clear the
industry’s preparations for life
after Brexit have begun. No
market likes uncertainty, so
those farming businesses still
harbouring plans for high levels
of capital investment will be few
and far between.

This, the argument goes, 
is where contractors come in.

With their technical expertise,
specialist knowledge and their
combined labour and machinery
resources, their services are
likely to be in demand. In 
addition, if the industry as a
whole becomes more cautious,
contractors will be perceived 
by the machinery manufacturers
as being the market for their
products and the costs of
replacement machines could
become a good deal more
competitive.

It follows that managing
costs is likely to become an
even greater factor in businesses
post-Brexit. The conference
heard from Jeremy Moody, 
secretary and advisor to the
Central Association of
Agricultural Valuers (CAAV),
who was keen to encourage
this resourceful sector to take
advantage of the opportunities
that Brexit may reveal.

Contractors are already 
well accustomed to running
their businesses without the
support of Government, he 
stated, suggesting that 
this resourcefulness will be
rewarded as farmers look for
cost-effective alternatives to
labour shortages and the need
to curtail capital investment.

NFU president Meurig
Raymond took a similar view:
“The use of contractors by
farmers has increased and
changed,” he told the 
conference. “As the cost of 
new machinery has increased,
farmers are questioning
whether they should tie up
large amounts of capital in
machines –– which they may
not have easy access to. It 
is likely that they will turn
increasingly to contractors 
as sources of staff and 
machinery.”

It isn’t, however, quite as
straightforward as that. While
seemingly highlighting the 
positive forward strides that the
industry has the opportunity to

Who’s in the
driving seat?

David Jones has been 
writing about farm 
machinery for the past 
15 years, now based near
Much Wenlock. Shrops. 
David@cpm-magazine.co.uk 

take, it was clear from a show
of hands by the conference
audience that contractors, like
farmers, are equally concerned
over their ability to source 
the calibre of skilled labour
required to sustain their 
businesses.

It’s all very well being able to
provide and maintain a modern
machinery fleet to deliver 
consistent, reliable and timely
service to farmer customers,
but if sufficient numbers of
skilled staff are not available 
to operate it, what’s the point?
Clearly, the industry needs to
be in a position to offer a career
structure that appeals to a
greater number and wider
spectrum of new entrants,
whether they be school/college
leavers or recruited from other
sectors.

The time may well come, of
course, when a fair percentage
of contracting tasks can 
be completed without the 
assistance of an operator.
Already, we have the benefits 
of telematic technologies that
allow remote monitoring and
adjustment of most machine
functions, but their use is still

some distance away from being
commonplace.

While these big picture, 
post-Brexit issues dominated
the morning’s programme at
Peterborough, the post-lunch
line-up had a distinctly more
practical air to it. After learning
how to tell whether their 
vehicles are fit for purpose, the
conference was drawn to a
seminar presented by Dan Cox,
of Avon and Somerset police, 
in which advice on how to stay
road legal was offered.

Event sponsors John Deere
concentrated on providing a
range of business management
ideas, leaving Andy Scarlett, of
Scarlett Research, to wind up
the formal proceedings by
addressing the questions
‘Tractors and Transport: 
where now and where next?’
Where indeed?

Farmers will turn increasingly to contractors as sources of staff and
machinery, predicts Meurig Raymond, but contractors have concerns 
over finding the skilled labour to operate the kit.
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The last LAMMA show at the
East of England showground

is believed to have pulled in a
record number of visitors on

its first day, before the
weather cut it short. CPM

joined the crowds to find the
highlights.

By David Jones

A sunny but cold and windy Jan morning
at the East of England Showground
ensured a large crowd –– on one day, at
least –– for the final staging of LAMMA’s
annual machinery show before next year’s
move to the NEC.

Among some exhibitors, there would
seem to be an element of scepticism over
the new venue –– a view that’ll be tested as
the time for trade commitments to 2019
draws closer. But this year it was business
as usual on the first day of the event, with a
number of –– mainly UK –– manufacturers
unveiling new kit and ideas, others bringing
machines launched at Agritechnica two
months earlier.

Inter-row hoe
It’s been said that some of the best ideas 
are often quite simple. Described as a low
cost mechanical method of controlling
weeds in all band-sown crops, the Claydon
Terrablade has been found to be highly
effective at rooting out blackgrass plants 
in particular. 

Designer and company proprietor 
Jeff Claydon explains the thinking behind
it: “Being a by-product of modern farming 
systems, blackgrass has become 
increasingly resistant to current 
herbicides,” he states, “with some growers
already spending £40/ha or more on a 
productthat can sometimes be only 50%
effective –– even less where they have
resistant weeds.”

In an independent trial conducted by 
Agrii UK in a location where grassweeds
had become a problem after years of 
conventional crop establishment, a 
combination of Claydon stubble 
management and herbicide programmes
achieved a remarkably high level of control.

“In the no-treatment control zone,” 
Jeff reports, “Agrii’s trials team counted more
than 900 blackgrass seed heads/m2, while in
the surrounding area, where a combination
of herbicide treatments, a Claydon Straw
Harrow and TerrabBlade passes were used,
the number of blackgrass seed heads was

just 13/m2 –– a reduction of 98.5%.”
TerraBlade comes in four working widths

between 3-6m and can be mounted on either
the front or rear three-point linkage. Claydon
recommends front mounting when steering
manually and on the rear linkage when 
RTK-based guidance is being used. 

Ultra-low disturbance
No-till specialist Weaving Machinery chose
the LAMMA event to reveal its latest soil
preparation implement –– the ultra-low 
disturbance, mounted LD Top Soiler ––
designed and built to fit no-till or min-till 
systems by relieving compaction in the 
soil’s top 225mm.

In addition, according to the company’s
Simon Weaving, the LD can perform a useful
job of reducing compaction in conventional
arable systems. “We’ve designed it to lift the
soil without disturbing the profile’s structure,
so helping to preserve soil nutrients and
retain moisture,” he states. “The narrow 
spacing of the carbide-tipped loosening 
legs allows the movement of soil across the
machine’s full width.”

Structurally, the LD uses high grade steel,
with a heavy-duty frame and carbide faced
lifting wings and loosening legs, together 
with shear bolt leg protection. The working
depth range can be pin-hole adjusted in
25mm increments.

We were 
all set for a fond

farewell to
Peterborough.”
“

Busy first day is 
LAMMA’s lastMachinery

LAMMA 2018
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Combi Disc options
A new, wider 5.5m trailed Combi Disc 
from He-Va made its debut on the Opico
stand, with the option of adding twin 600mm
V-profile rollers. An all-round, high output soil
preparation tool, this is designed to subsoil,
surface cultivate and consolidate in a single
pass, with the benefit of a finishing roller to
weather proof the soil surface.

In common with existing Combi Disc
models, this bigger version provides the
ability to vary the depth of the subsoiler legs
and discs hydraulically from the cab. The
legs can also be lifted out and folded
hydraulically, allowing the machine to work
down ploughed surfaces using the two rows
of discs and press roller.

Claydon’s Terrablade hoe has had a significant
impact on reducing blackgrass competition.

WindControl feature
Two of Amazone’s spreader models 
–– the ZA-TS mounted and ZG-TS trailed 
–– will shortly be available for the first time 
with the new WindControl feature. This
development has the effect of expanding 
the Argus Twin spread pattern monitoring
system in which the entire spread fan is 
constantly monitored on both sides by 
14 radar sensors.

As wind strength imposes a deviation
from the desired spread pattern, lateral 
distribution of the fertiliser is adjusted 
automatically via the electric delivery system.
Amazone’s Simon Brown explains that the
primary benefit of this technology is that it
widens the windows when spraying can 
be undertaken without compromising on
accuracy.

“However, if the force of the wind is 
so great, or when strong gusts are too 
frequent,” he adds, “the Windcontrol 
function sends an alarm signal to the 
operator automatically.”

Amazone also selected the LAMMA event
to take the wraps off its new mounted
sprayer, the UF 2002. With a nominal volume
of 2000 litres, a smooth, specially designed
polyethylene tank around which a new rigid
construction has been developed and the

low position of the sump at the base of 
the tank, the company believes that this
machine sets a new benchmark in sprayer
development.

Pioneering technology
With its Axis range, Kuhn has come up with
some pioneering technology which it says
takes precision fertiliser application to 
another level. One element of this is
SpeedServo, which introduces a rotational
action, as opposed to the current push-rod
actuator, to accelerate the metering and
drop-point adjustment process by 2.5 times.
The new system is being introduced on 

LAMMA 2018

With WindControl the entire spread fan is
constantly monitored on both sides by 
14 radar sensors.
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The last LAMMA event to take
place at the East of England 
showground, Peterborough, was
cut short following high winds that
led to widespread damage to
many of the 900 stands before 
it opened on the second day.

Show organiser AgriBriefing
claims it was on track to be the
most successful yet with visitor
numbers believed to tip over
20,000 on site on Wednesday 
17 Jan. But then the weather took
a turn for the worse overnight,
and violent winds battered the site
before daybreak of the second
morning.

This led to the suspension 
of the second day, explains
AgriBriefing’s Elisabeth 
Mork-Eidem. “When I arrived on
site at around 5am, the storm had
already got hold and ripped open 
a number of the larger marquee
structures.

“The decision to cancel wasn’t
taken lightly and the team is 
devastated. However, it was made
based on the advice of our health 
and safety team, our contractors
and the operational team.”

At its peak, gusts of wind over
65mph were recorded on site. As
soon as it was safe, contractors
inspected various structures for
integrity and to assess the internal
damage. This is when the true 
picture of what had happened
emerged, continues Elisabeth.

“There was structural damage
to some of the smaller stand 
marquees together with extensive
damage internally in a number 
of halls and also outside. This
included the shell scheme 

collapsing, twisted metal, broken
glass and stands that were half
collapsed, with the potential of
falling further when moved.

“We assessed timelines for
making the site safe, but in reality
this would’ve taken too long. Based
on the information we had, we
then made the call to suspend the
second day of the show. Our main
focus was to keep people safe.”

There was one serious casualty
in the early hours of the storm,
who was taken to hospital for
treatment, but is expected to make
a full recovery.

Next year’s event moves to the
NEC in Birmingham, which, as well
as remaining free to visit (both in
terms of entry and car parking)
should keep visitors and exhibits
protected against weather,
she notes.

“We were all set for a fond
farewell to Peterborough and the
feedback we’ve had from a 
number of exhibitors is that the
Wednesday was the best day in
LAMMA’s history.” LAMMA ‘19 will
take place at the NEC on Tuesday
8 and Wednesday 9 Jan 2019.

Violent winds battered the LAMMA showground before daybreak of the
second morning.

There was extensive damage
internally in a number of halls.

LAMMA lashed by violent winds



Some of this year’s most innovative ideas on 
display at LAMMA were picked out as winners of
the show’s Innovation Awards. Over 80 entries
were put forward, from the new products 
exhibited at the event. The competition is split 
into five categories, judged on best product or
innovation by a panel of 10 experts.

Crop production equipment
Winning the Loven Cup was Halse South West,
importer of machinery from Spanish manufacturer
Ovlac, with the Reptill, a multi-purpose short 
disc harrow designed to reduce the number of
inter-row cultivations in vineyards.

The machine consists of two gangs of 
discs, between which are mounted a row of 
de-compacting, height-adjustable tines. It can cut
roots and mulch while eradicating pans and
improving drainage in one pass. An optional
hydraulic headland frame lift for narrow headlands
lifts the rear of the machine vertically towards the
tractor.

The judges liked its multiple function lift 
mechanism for tight headland turns and tines for
root cutting and compaction relief.

Awards for innovative machinery

Farm Machinery and Equipment
Innovation Award 
Keith Mount Liming won in this category with its
Phieldtek PCN210. This is an on-the-go soil 
sampling device designed to improve the quality
of a PCN soil sample. The machine permits
increased sampling intensity, collecting 210 cores
of soil/ha rather than the standard 50 cores.

The PCN 210 extracts cores at around 3m
intervals. The machine can be towed behind a
quad at speeds up to 10mph. A spring-loaded
auger is pushed into the soil to pick up a core.
The core is then pushed into a collecting
container, before springing back into position for
the next sample. Each 1ha grid can be sampled
without stopping.

The judges were impressed by the mechanism
that efficiently collects core samples and speeds
up the process and collection prior to testing. This
ensures more accurate samples for potato cyst
nematode.

Technological
Alltech and Keenan received the LAMMA trophy
for InTouch –– a live nutrition service providing
real-time diet support, with a loading sequence
and mixing process to generate consistent,
accurate and optimum diet presentation. It’s 
collected data on more than 1.3 million cows 
from nearly 10,000 farms in 25 countries.
Full connectivity means instant transfer ration
updates and loading reports between the InTouch
Centre and the farm. The judges said the machine
has benefits for both the operator and the 
livestock, with potential to save on feed bill and
livestock monitoring.

Livestock equipment
Wessex international won the Anne Armstrong
Trophy with its BFR-180 –– a modular feeding and
bedding system that can be a configured as a 
bale feeder, a straw spreader and bale feeder
combination, or a bale feeder with an extension
chute. It can take round bales of hay, haylage,
straw and silage, managing bedding and feeding
tasks can be undertaken with the same machine
Judges liked its well engineered modular straw
handling system and innovative features.

Environmental 
Mzuri picked up the the IAgrE Ivel Award for the
Pro-Til 3T Xzact. This combines a striptill drill and
a precision seeder in one piece of equipment,
capable of sowing into all types of arable and 
precision crops in a single pass.

The Xzact precision metering system is an
optional extra that can be fitted to most Pro-Til
strip-till drills to provide non-stop precision 
seeding. The drill can be converted back into a
standard Pro-Til striptill drill for crops such as
wheat, oilseed rape and beans. The judges felt that
adding the precision drilling concept to a versatile
direct drill offers a significant contribution to the
environment.

Judges liked the Reptill’s multiple function lift
mechanism for tight headland turns.

The PCN 210 collects 210 cores of soil/ha at
speeds up to 10mph.

LAMMA 2018
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The 5.5m Combi Disc can subsoil, surface cultivate and consolidate in a
single pass.

SpeedServo introduces a rotational action to accelerate the metering and
drop-point adjustment process by 2.5 times.

certain models in the Axis
spreader range for the coming
season.

The new concept is said 
to significantly enhance the 
operation of the company’s  EMC
(Electronic Mass Control) system
–– which is already, Kuhn points
out, 10 times faster than 
weigh-cell technology. Designed
to enhance the machine’s 
precision farming capability, the
system delivers 21% greater
accuracy in irregular-shaped
fields, together with improved
timing for the on/off control at
headlands.

(More details of this 
development can be found in 
the Spreading Technology
feature on page 56)

Grass sensor
Fertiliser manufacturer Yara has
developed a version of the
proven N-Sensor specifically for
grass to allow real-time variable
rate applications of N to be made
that are dictated by the differing
growth rates across a field.

Intended as a means of 
realising the full yield potential of

silage swards, the N-Sensor’s
oblique view of the grass 
crop from the cab roof uses
crop-specific light reflectance to
vary the spreader’s application
rate accordingly.

Largest drill
The new Campaign drill range
from Brock is to be introduced
initially in its largest format –– 
the 900S, with a working width 
of 13.4m –– to be joined by 
subsequent models down to 8m.
The 900S is being launched 
following exhaustive long-term
trialling on farms around the
company’s Essex base.

The Campaign features a
large capacity hydraulic fan that
diverts to provide an integrated
blowdown of the tank and all
operational areas. This includes
air routing through the machine’s
chassis to all seed, fertiliser and
micro-granular units. Pipework
conveying seed and fertiliser is
kept free of condensation by a
diesel-powered chassis heater,
while all electric control units and
cabling are fully enclosed.

Operating depth settings on
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The Brock Campaign 900S has a working width of 13.4m.

LAMMA 2018

The 2018 event was the final staging of
LAMMA’s annual machinery show before 
next year’s move to the NEC.

individual wheels are easily adjusted
using a simple and secure pin system, with
each wheel designed to run on uncultivated
ground aided by integral wheel scrapers
and at least two tines running behind.

“What we set out to achieve in the design
and specification of the Campaign drill,”
Philip Brock explains, “is greater adaptability,
by extending the weather window in which

can work effectively. We’ve also made it
more operator friendly and given it greater
stability in transport mode.”

Radical re-design
The first new product from Lincs manufacturer
Stanhay for seven years had its market
launch at the East of England event. That
time has been spent, the company says,

working on a radical re-design of its 
precision seed drills, resulting in the ProAir.

This new arrival is 40% lighter and 30%
shorter than the model that preceded it, 
the Star Plus. The ProAir offers growers a
compact and durable precision drill that
Stanhay states is easy to set up and offers a
higher degree of adjustability than any other
unit on the market. It incorporates Stanhay’s
award-winning metering unit and a new
infinite depth control, measurable to 0.1mm
accuracy, thanks to a mechanical counter.

A sealed, maintenance-free flexible drive
shaft provides slip-free drive from the lay
shaft to the metering unit –– proven on maize
drills, but a first for the vegetable sector.
Other enhancements include a 6m horizontal
folding frame and a vacuum seed emptier
fitted as standard.

Low hp tractor debut
A new lower-to-middle range of tractors in
McCormick’s X6 Series made its debut at
LAMMA, offering a choice of basic or more
advanced levels of specification. The new
models span the 110-126hp bracket, with 
a choice of features including simple or
enhanced powershift transmissions, cab
suspension, touchscreen terminal, ISObus
and GPS-guided steering option.

Moving up the power scale, the X7 Series
gets a new transmission –– the P6 –– which
the company says adds both speed and
refinement. The extended range now has
more power in the form of X7.690 P6-Drive
Tier 4 Final engines that now have the 
distinct advantage of not requiring any 
additional emissions hardware.

Extensive line-up
Case IH had an extensive line-up of new
tractor models to display in the UK for the
first time. LAMMA-goers were unlikely to
have missed the new Quadtrac CVX –– now
available for the first time with continuously
variable transmissions (CVT) and creating
the world’s most powerful CVT tractor.

Once the preserve of mid-range tractors,
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Case has introduced CVT transmissions to some of its Quadtrac models.

Claas collaborated with forklift specialists
Leibherr on its Scorpion telehandler.

LAMMA 2018

this technology has been grafted into the
540 (614hp), 500 (558hp) and 470 (525hp)
Quadtracs enabling stepless progression
from 0-40kph and set to work at either the
desired forward speed or engine speed.

Further down the Case IH power scale,
the Puma range has been expanded with
the addition of a new entry-level model, 
and upgrades introduced to other versions
of the Puma.

Telehandler choice
UK debuts were given for two new ranges 
of Claas machines –– the Torion wheeled
loader and the Scorpion telehandler.

The seven-model Torion line-up is billed
by the manufacturer as representing the first
loading shovels specifically designed for use
on farms. They’re described as combining
reliability with efficiency and featuring a 
spacious cab with optimal all-round visibility
and operator-friendly features. The new
range provides tipping abilities of between
3.45t and 12.4t, with maximum output of
between 63-168hp.

The new Scorpion telehandler range
has been developed in conjunction with 
specialist manufacturer Leibherr. Again,
seven models are offered, with improved
handling capabilities –– higher lift 
capacities, together with new advanced 
driver-assistance systems and greater 
comfort levels safety and reliability.

First in the UK
Massey Ferguson claimed that every
machine it brought to LAMMA this year is
new for 2018. In the case of its tractor
ranges, the addition of the letter ‘S’ to its
mainstream tractor models –– MF 8700S,
7700S, 6700S and 5700S –– signified a

range of updating features: new styling, the
option of Fieldstar 5 touch-screen terminal
and a range of improvements in terms of
comfort, efficiency and safety.

The exception is the introduction of two

new models in the MF 5700 Dyna-4 range 
–– the 85hp MF 5708 and 95hp 5709 ––
both of which have the Dyna-4 transmission
as standard and the option of cab 
suspension. n



If you thought measures taken at harvest to 
control blackgrass were a waste of time, think
again. Just a week after receiving a Merit Award for
Innovation at LAMMA, a further year of trials to test
the chaff deck for use in the UK has been given the
green light.

Used to control the return of grassweed seed 
in Australia, the chaff deck is fitted to a combine
harvester and channels chaff, including weed
seeds, into the traffic lane behind the rear tyre. This
puts the weed seeds into a narrow band of usually
compacted soil, which reduces germination as well
as the area over which seed is spread. The tool 
is gaining popularity with Australian growers 
struggling to control glyphosate-resistant ryegrass.

Now the chaff deck is over here, and was under
investigation in a harvest 2017 trial, carried out
jointly by Frontier, Rothamsted, AHDB and Primary
Sales, the suppliers of the tool in Western Australia.
Carried out using Essex farmer Jeremy Durrant’s
Claas Lexion 780, the trial has been hailed a 
success, so for harvest 2018 it’ll expand to include
more farms in more regions.

Doubts that the chaff deck would work under
UK conditions proved unfounded, reports Paul Fogg
of Frontier. “There were concerns that the chaff
deck might not cope with the volume and moisture
of chaff during a British harvest. However, Jeremy
cut 1250ha across winter wheat, oilseed rape,
spring and winter barley, spring and winter oats,
linseed and beans with not a single block or issue.
Operationally, the kit got a massive tick during 
the trial.

”The main trial site used was cropped with
Volume winter barley, going into oilseed rape –– a
point in the rotation where stale seedbeds can
rarely be used to flush grassweed seeds. The 
average background blackgrass population before
harvest was a relatively high 219 heads/m2,

Chaff deck earns another year in trials

with the crop harvested on 14 July 2017. It was
estimated that at the time of harvest 30-50% of the
blackgrass seed was retained in the ear, which was
higher than anticipated, given current knowledge on
how blackgrass sheds its seed from the base up as
it matures.

Within 11 days of harvest, volunteer barley was
germinating within the chaff tramlines. These were
sprayed off with propaquizafop to prevent them
competing both with the OSR crop and, for trial 
purposes, any emerging blackgrass. “Within the
first few weeks post-harvest we noticed the chaff in
the tramline itself seemed to sit slightly proud of the
soil surface, putting the seed in a drier microclimate
relative to the rest of the field,” notes Paul.

A following OSR crop was established with 
minimal soil disturbance, with the seed applied to
the soil surface and followed up with a straw rake
and rolls to create a shallow tilth.

“Blackgrass plant scores were made at the start
of Oct within the standing OSR crop, with initially
quite encouraging results.” Although not uniform
across the entire field, plant counts indicated the
average background blackgrass population within
the trial field was 46/m2. But in the tramlines it was
274/m2, a six-fold increase.

“Over time, the background field population
should decline based on the assumption that 95%
of any grassweed seeds that enter the combine
end up in the chaff,” says Paul.

No special treatment has since been 
applied to the chaff tramlines. Some Australian
farmers leave the concentrated weed seed to
decompose, while others apply a concentrated 
pre-mix program only on the tramlines.

While the trial on Jeremy Durrant’s farm was
evaluated under a controlled traffic system (CTF),
with everything operated on 12m spacings, CTF is
not a prerequisite requirement to allow the use 

of chaff decks for tramlining, says Paul. “Provided
the same combining lines are maintained 
year-on-year, the system will work.” Many growers
in Australia carry out post-harvest cultivations at a
different angle of travel to the combine swaths,
he points out.

Following the success of the trial, both in 
operation and in grassweed seed consolidation, the
project team is expanding it to involve several other
farmers in different regions who will be fitting a
chaff deck to their combine this harvest.

“Based on one year’s results there are now
some positive indications that the chaff deck’s
mainstream success in Australia could be replicated
in the UK,” concludes Paul. It would fit as a Stop
Seeding approach within the 5 for 5 sustainable
programme to control blackgrass, he notes.

Fitted to a combine harvester, the chaff deck
channels chaff, including weed seeds, into the
traffic lane behind the rear tyre.
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Machinery
Fertiliser spreaders
An even application over a
bout width up to 40m is an
essential part of optimising

crop performance. CPM
reviews recent advances 

that put the prill in its place.

By David Jones

The technology
of spread

Accuracy of application and the optimum
quantity of product have, between them,
been the focus of much of the research
effort for makers of fertiliser spreaders 
in recent years. Their engineers have 
been tasked with developing spread 
patterns that promote high crop yields
while minimising the impact on the 
environment. So, how far have we come
to date and what can growers do to help
achieve this balance?

Almost 20 years ago, Rob Foxall took over
Spreader & Sprayer Testing, a company
which was then testing around 300
machines annually. Operating as
Spreadcheck today, customer numbers 
have now grown to more than 4000 a year
and over that time Rob has witnessed major
advances in spreader technology.

“As always, things move on,” he observes.
“Today, Amazone have their Argus system
and Kuhn their Axmat. Both of these systems
watch the fertiliser flying off the discs and

An initial tray test is still required so that the
spreader knows what the ‘good’ base line is,
says Rob Foxall.

compare it with known ‘good’ spread 
patterns. If the pattern changes as a result 
of fertiliser variation, the system will alter the
spread pattern to ensure a ‘good’ pattern is
maintained, so avoiding stripes.”

Tray test
The starting point with these systems, 
Rob explains, is to use a ‘good’ pattern 
as the base –– an initial tray test is still
required so that the spreader knows what
the ‘good’ base line is. “Personally, I think
this is good for growers –– if expensive ––
but the manufacturers need to ensure that
growers are aware that a tray test to ensure
even spreading is still the initial job: if the
machine doesn’t know what it’s supposed to
be aiming for, then it can only guess.”

The impact or benefit of this, Rob states,
is the ability to set up spreaders correctly 
so that they have the ability to cope with 
fertiliser variations on the move. “In the 
case of Amazone, using their wind meter 
in conjunction with the Argos system, the
machine can also compensate for adverse
wind effects on the spread patterns. The
machine should become more accurate in
windy conditions, or if you are using variable
quality fertiliser.”

The speed at which a machine is able to
react to changes in rate, forward speed and
spread width –– in relation to sectional 
control –– is critical when it comes to 
accuracy. This is the area of spreader 
technology that’s been the focus of work for
engineers at Kuhn/Rauch in recent times.

Kuhn area sales manager for the eastern
counties, Paul Gregory, explains the latest
milestone in this area.

“We’ve concentrated our efforts on 
developing faster and more efficient 
components in order to successfully achieve
this objective,” he says. “The introduction of
SpeedServo is the result of this focussed
development. 

“Looking at the new elements of the three
Axis models that have it, there are now no
external moving parts, such as the original
actuators –– they’re now sealed units, and
2.5 times faster than the Axis .2. The
OptiPoint is more accurate, as is the process
when changing forward speed and when
carrying out variable rate applications.”

Other changes include faster Varispread
and Varispread Pro. “Varispread Pro,” Paul

The 
machine can also 
compensate for

adverse wind effects
on the spread 

patterns.”

“
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explains, “now allows the sectional control
to operate in 1m sections. This means that if
you’re working to a 24m tramline width, you
will have 24 x 1m section shut-off –– and so
on, with the 30m (30 x 1m section shut-off)
and 36m (36 x 1m shut off). The ability to
separate 1m sections, he adds, comes from
the components being able to accurately
and quickly adjust as the machine moves
around the headland areas of fields.

Having mentioned OptiPoint, Paul goes
on to describe its function: “It’s a system that
automatically controls aperture opening and
closing at the headlands, minimising over- or
under-application –– whatever the shape,
size, density or air resistance of the fertiliser.

“How it works is by pre-programming 

all the relevant information into whichever
control box is being used –– Kuhn CCI,
Quantron or third party –– to calculate the
optimum aperture opening and closing
point, in conjunction with GPS guidance,” 
he states.

Central element
Although not the most recent 
development from Kuhn, Electronic Mass
Control (EMC) is still a central element of the
spreading function in its Axis range. This
provides constant measurement of material
passing through each individual disc, in
kg/min, at the point of application. This
allows the machine to adjust the aperture
size, on the move, so that the target 
application rate is maintained.

“EMC avoids the need for conventional
static calibration testing,” Paul says, “as the
machine makes the adjustments from simple
pre-programmed data. What this means is
that 100% of all the machine settings can 
be set without the operator having to leave
the cab.”

Over at KRM, the degree of innovation the
company has introduced to the task of
spreading fertiliser is also evident. “Smarter,
Faster, Stronger” is the slogan the company
modestly applies to its Bogballe-based
spreader range, so how does that manifest
itself in the current line-up?

A detailed look at some of its 
innovations provides an impression 
of KRM’s determination to set new 
benchmarks within the sector. Simplicity
with accuracy has been the company’s
driver and nowhere is this more apparent
than in the weigh cell set-up.

It revolves around a new generation Zurf
electronic controller which incorporates
‘intelligent control’ hardware and software.
The system assesses and sifts the 
information from the weigh cell in order to
utilise data that’s only valid for maintaining
accuracy of spreading on level ground and
up, down and across slopes. 

This data is validated automatically while
the machine is on the move, but isolates the
effects of bounce when the soil is hard, the
degree of slope and the amount of product
in the hopper. This process, KRM states,
makes it the most accurate spreader on 
the market.

However, it’s made clear that when
spreading fertiliser at a variable rate, the
machine being used must have the ability to
apply different rates on the move without
having to physically make adjustments. KRM
uses the same patented outlet design on all
its spreaders, which involves two shutters
that operate away from each other to ensure
that the drop-on point is unaffected by 
outlet size.

Extensive testing by KRM revealed the
need to advance the drop-on point slightly
as the rate being applied increases, the 
outcome being that one outlet opens 
marginally ahead of the other and the
advance is automatic. To find out how this
translates on farm, turn to p64.

Sulky Burel used last month’s LAMMA
event to reveal the latest updates to its X40+
and X50+ fertiliser spreaders and the DX30+
range. Two new pieces of equipment –– a
hydraulic drive solution for the spreading
discs and two low level sensors –– have
been added to the X40/50+ models.

Kuhn’s high-speed actuator combines speed with spreading accuracy.

Electronic Mass Control is a core element of
Kuhn’s Axis spreaders.
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On KRM (Bogballe) spreaders, the two shutters
operate away from each other to ensure that the
drop-on point is unaffected by outlet size.

The ZA-TS 01 spreader has Amazone’s new
FlowCheck system.

The hydraulic drive element means that
the spreading discs now work independently
of engine speed, with the effect of maintaining
the spreading disc rotation speed constant.
This addition, Sulky’s Richard German says,
gives a boost to performance and usability
by making coupling simpler, so promoting
an even spread and reducing fuel 
consumption when spreading at a lower
engine speed.

“What’s more,” Richard says, “we also
have the hydraulic half-width deflector 
controlling the spread. This is particularly
suitable for vegetable growers and for 

working close to watercourses, using one
disc to spread in-field and the full rate
applied on the border spread.”

In the case of the DX30+, this machine is
now ISOBUS compatible, giving it the same
connectivity functions as the X40/50+ 
models.

Amazone, too, has been hyperactive in
pushing forward the frontiers of spreading
technology recently. While its WindControl
facility has, deservedly, attracted a great
deal of interest, progress is clearly being
made in other areas, too.

Not least of these is the company’s new
generation ZG-TS 01 trailed spreader, which
incorporates the latest ProfisPro weighing
technology and TS spreading unit. An 
interesting aspect of this model is the hybrid
drive system in which the floor belt and
steering are powered and controlled
hydraulically.

So as to allow the machine to be drawn
by smaller tractors, a choice of two drive
systems is offered –– the conventional 
tractor-based load-sensing hydraulic 
system or the new hybrid. In the latter,
around two-thirds of the of the oil capacity 
of the tractor’s load-sensing system is used
in conjunction with a twin-pump pressure
balancing set-up. The remaining third is 

generated via the on-board hydraulic system
on the spreader.

The outcome is completed by the presence
of a hydraulic pump on the spreader which 
is driven directly by the tractor’s PTO shaft.
This hybrid composition –– as well as 
allowing smaller tractors to do the job –– is,
Amazone says, considerably cheaper than
conventional on-board hydraulic systems.

Turning to the ProfisPro weighing 
system, the ZG-TS is the first trailed spreader
model to have the ability to utilise this 
technology enabling on-line calibration 
and fill level management, together with 
regulation of the combination’s braking force.
Under the fill level heading, the system 
calculates the refill quantity required to 
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Amazone has simplified the filling and mixing process in the new operator station.

complete the remaining field area and 
the optimum load distribution –– not a 
secondary consideration when a 10,000-litre
hopper and often heavy fertiliser types are
involved.

A few months ago, at Agritechnica,
Amazone introduced the FlowCheck 
system for monitoring the spreading 
apertures on its ZA-TS mounted spreader
and alert the occurrence of blockages which
may have been caused by foreign objects or
encrusted lumps of fertiliser, before they can
cause a stoppage of the operation.

FlowCheck is a constant monitor of each
aperture for blockages and also signals if
the spreading unit is running empty. The flow

The Sulky X50+ now has two low level sensors
and hydraulic drive for the spreading discs.

pressure within the spreading disc motors is
measured constantly by sensors located
within the hydraulic system and if this
changes –– due to a blockage –– and the
rate of application is affected, an alarm 
signal is sent to the operator via the cab 
terminal.

To end this look at the latest technology
being developed for fertiliser spreaders, the
last words come from Natalie Wood, who
works as a crop nutrition agronomist with
Yara UK. Recognising that application
machinery and software has improved 
significantly in recent years –– in terms of

wider bout widths and greater accuracy, in
particular –– she stresses that the quality of
the product being applied is paramount.

“Progress has certainly been made, 
but as the hardware continues to improve
there are still issues with software 
compatibility and data transfer with 
real-time precision technology systems,”
she states. “All we urge is that when 
farmers are looking at purchasing new
equipment they bear in mind variable 
nitrogen applications and precision 
technology to optimise the return on 
their investment.” n
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We’d got 
on well with the 
12m version, but 
it was obvious 
that we’d need 

something 
bigger. ”

“

Extra workload means
going largeMachinery

On Farm Opinion

Although more than happy
with its 12m dry granule

spreader, an East Anglian
farming business was
increasingly asked by 

neighbouring farms for a
contracting service to tackle
their blackgrass. CPM visits

to find out how it’s getting on
with the 24m upgrade.

By David Jones

Waldersey Farms is a substantial 
operation straddling the Norfolk/Cambs
border just south of Downham Market on
rich fenland soils in which almost anything
can be grown. The area owned has more
than doubled over the past 20 years so it
follows that this expansion, coupled with
the growth in demand on the contracting
side, has become a factor influencing the
farm’s machinery purchase decisions.

The business was purchased by a 
pension fund in the early 1980s –– a time
when a growing number of financial 
institutions were beginning to appreciate the
long-term attraction of agricultural land as an
investment. While many of them were buying
tenanted estates at investment yields as low
as 2-3%, Waldersey –– at that time a farming

operation of around 1600ha –– was acquired
with vacant possession.

Over the course of the past 30 or so
years, further strategic acquisitions have
taken the area farmed to more than double
the original total to its current area of
5450ha. The land comprises 32 blocks 
within a 35-mile radius of its base at Ten 
Mile Bank. Straddling the Cambs-Norfolk
boundary, near Downham Market –– much of
it lies at, or below, sea level. It’s testament to
the owner’s long-term strategy that most of
the subsequent investments in additional
land –– more than 4000ha altogether ––
have been made since 1996.

Black fen soils
The majority of the farmed area is black fen
soils, with some silts, both of which are
Grade 1, allowing the production of a range
of cereals and vegetable crops to thrive.
Power comes in the form a fleet of John
Deere tractors, spearheaded by a 9RX
Series quad track, while the personnel 
line-up consists of the farm manager, his
assistant and between 12 and 15 staff,
according to the seasonal workload.

The farm already had five years’ 
experience of Techneat technology with the
12m Maxicast, used in combination with a
quad bike to apply nematicide to potato
crops, together with an Autocast V2 for slug
pellets in the oilseed rape. The majority of
the farm’s mainstream crop spraying work is
undertaken in-house, with some contract
work carried out for neighbouring farms.

But in Sept 2017, a new 24m Techneat
Avacast GR 1200 was delivered to

Waldersey Farms and, over the course of 
the autumn, was used on around 325ha of
winter wheat out of a total crop area of just
over 2000ha.

Farm foreman at Waldersey, Matt Starling,
explains some of the background behind the
Avacast purchase: “Several years ago we
had tried a number of ways to prevent the
spread of blackgrass –– widening the 
rotation, adjusting our cultivation and drilling
strategies and working more closely with 
our agronomists. We even re-introduced
ploughing into the strategy, but without 
much success “ 

Then a breakthrough was made when the
team discovered they could achieve better
control when Avadex (tri-allate) was applied
to damper soil. However, the challenge then
became to find a way of applying Avadex at
lower ground pressure in order to minimise
soil compaction. Enter Avacast number one,
the 12m version, which was trailed behind

Sprayer operator Matt Starling (left) with
Waldersey’s assistant farm manager Ed Cross.
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The 1200-litre hopper cuts downtime on refilling.

Two metering systems facilitate sectional control
on each 12m section of the boom.

The large hydraulic fan provides more than
enough power to deliver Avadex from the two
metering systems under the hopper.

Farm facts

Waldersey Farms, Downham Market,
Norfolk
l Farm size: 5450ha
l Cropping mix: Winter wheat, oilseed 

rape, peas, potatoes, onions, sugar beet,
linseed, maize and carrots

l Soils: Grade 1 black fen, with some silts
l Farm staff: farm manager, assistant 

manager, 12-15 staff
l Mainline tractors: John Deere 

9560RX, 2x 6830, 2x 6155R, 2x 
6215R, 3x 6215R, 2x 8360T, 8360R,
6250

l Combines: 5x JD S690
l Drills: 9m Pöttinger Terrisem, sugar 

beet drill, 6m power harrow combination
l Ploughs: 14f Gregoire Besson; 2x 8f 

Lemken; 2x 5f Pöttinger
l Other cultivation: Machio 6m power 

harrow; 2x Dal-bo rollers, 9.5m + 
12.5m

l Avadex applicator: Techneat Avacast 
24m

l Fertiliser spreader: 8t trailed Amazone
with N Sensor

l Loaders: 6x JCB Loadall
l Potato harvesters: 2x DeWolf 

self-propelled

an ATV and covered 450ha a year.
“A few of our neighbours had asked if 

we could help with applying the Avadex to
some of their crops. We’d got on well with
the 12m version, but it was obvious that we’d
need something bigger,” he says. “Since the
day it arrived, we’ve been impressed. It’s
very simple to calibrate –– all you have to do
is change the metering on the cartridge and
alter the cup size. It takes five minutes.”

Previously, Matt would have had to 
calibrate three or four times in a season.
“I’ve been impressed with how even the
spread pattern is,” he comments. “We just
align it to our GPS system, which saves time
when setting up, and off we go.”

Pressed on whether there’s anything he
would change on the Avacast, Matt says it
would be useful sometimes to be able to
switch more sections on and off, instead of
the split being left and right sides. (There’s
now an option to divide each side again to
give four sections). Nevertheless, he’s full of
praise for the back-up he’s received from the
manufacturer relating to the Avacast and for
previous purchases. “And it’s very useful 
that they’re just 10 miles down the road,”
he comments.

As a recent addition to the Techneat
machinery line-up, the 24m Avacast is
believed to be one of only five machines of
its type and dimensions working in the UK
currently. It can be front or rear mounted with
a CAT 3 linkage and the 1200-litre hopper
has been designed in such a way as to 
minimise the operator’s exposure to the
material being applied.

An upgrade to the Avacast is the ability 
to have two metering systems which allows
individual control on each 6m section. 
A powerful hydraulic fan is capable of 
generating more than enough air flow to 
propel the product to the double spreader
plates, which are mounted at 500mm 
spacings along the boom.

Rams on the hydraulically folding boom
control height and level, as well as opening
and closing. The manufacturer states that
with the booms in the folded position, the

Avacast GR 1200 is well balanced and 
has the stability to be parked safely on the
integral legs. In addition to applying Avadex,
the machine can also be used to seed cover
crops and OSR.

James English is Techneat’s operations
director and has witnessed the development
of the Avacast range from day one. “A big
machine, designed and built in small 
numbers for larger farms and contractors,” 
is how he sums up the GR 1200.

“We started off with an Avacast machine
on 6m drills, before developing it further so
that it worked on 12m rolls, at that time with
boomed applicators –– trailed and mounted.
We followed this by making it available in kit
form to fit on existing 24m sprayers. Then,
eventually, we made the decision to produce
the stand-alone 24m machine we have
today.”

Engineering concern
Techneat started out in 1984 as an 
engineering concern specialising in steel
fabrications and rotational plastic mouldings.
It wasn’t long, however, before the company
became aware of a clear desire among local
arable farmers in Cambs for a simpler, more
effective way to establish OSR.

By the early 2000s, it was becoming clear
that the withdrawal from the market of a
number of herbicides was creating a 
need among growers for a new method of
applying what had become the key weapon
in the battle to control blackgrass –– Avadex.
The first Avacast prototype was produced in
2005, since when it has become the
machine of choice for many when Avadex
needs to be applied.

Sustained demand has encouraged the
company to expand the range of machines
and options it builds at its Littleport, Cambs,
manufacturing base. Word has obviously
travelled far and wide, as Techneat is now
selling the Avacast into Europe, following
recent approaches from farming businesses

in Denmark, Belgium and other countries.
The Techneat development team 

subsequently came up with the 24m
hydraulic boom, incorporating a lift/fold/tilt
mechanism, over a powder-coated chassis
and positioned a rotationally moulded 
1200-litre tank, specifying a HI-power
Hydraulic fan at 36 l/min of oil.

“The full GPS rate control provides a 
consistent output that’s dictated by the 
forward speed,” James continues, “and,
with its half-width shut-off facility, the GR
1200 is delivered ready to go, accompanied
by a NSTS certificate. It also has the 
flexibility to apply Avadex or slug pellets
very accurately at 500mm centres.” n
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On Farm Opinion
With a wide and diverse 

business portfolio, and 
an emphasis on good

environmental management,
Grosvenor Farms near

Chester has specific needs 
of its fertiliser spreader.

CPM visits to assess 
what these are.

By David Jones

“In the vanguard of modern farming”
were the words used by the committee 
of the Food & Farming Awards to
describe Grosvenor Farms when
announcing it as Farm Business of 
the Year for 2016.

With its base at Aldford Hall Farm, 
on the Easton Estate, near Chester,
Grosvenor Farms is a mixed farming 
enterprise extending to 2330ha and
revolves around the 1800-strong dairy
herd, 1100 or so followers and 350 dry
cows. The arable side of the business,

Spreader tailored to 
business needs

which accounts for around 90% of the total
land area, acts as contractor to the dairy 
business and aims to provide as near 
to all of the feed, forage and bedding
requirements as can be achieved.

Wheatsheaf Group
It’s one of the operating companies of the
Wheatsheaf Group, which also owns the
bovine genetics business, Cogent. 
The two work closely to maintain and
improve herd health, productivity 
and quality.

The farm grows wheat, barley, oilseed
rape, maize and grass (for silage) on
2100ha –– generating 25% of the total
income. The dairy side occupies just 10%
of the area and contributes the other 75%.
Average field sizes are 6.55ha on the
arable side, a little over 3ha for the grass.
Soils are mainly of the Salop series, with
some sandy loam over sandstone.

While a share of the crop production
feeds and beds the dairy business, 
pay-back comes in the form of muck and
dirty water. The 15,000t of muck produced
by the herd annually represents a large
proportion of the farm’s crop nutrient
requirements. In addition, most crops
receive an application of dirty water, 

facilitated by the 78,000m3 of the 
liquid that the business generates. 
An underground main serves much of 
the farm.

In addition to the mainstream dairy and
arable business, Grosvenor Farms has 13
tenanted farms, a golf course and what is
believed to be the largest stewardship
scheme in the country. Charlie Steer has
been Grosvenor Farms’ arable manager
for the past seven years, and it’s this last
element –– also Charlie’s responsibility 
–– that he takes very seriously.

“We’ve got 72ha of arable reversion
land along the banks of the River Dee,
wetlands, 6m field margins –– which, on
average, cover areas that are around 50%
less productive anyway –– and woodland
buffers, all in the Higher Level of the
Countryside Stewardship Scheme.

“The arable reversion is an interesting
project, as it’s been converted to low input
grassland with the aim of improving the
water quality in the Dee,” he explains. 
“It’s a Site of Special Scientific Interest and
the aim here is to stabilise the river banks
while reducing soil and nutrient run-off.”

A further 80ha has been sown with 
wildflower mixes with the aim of helping 
to reverse the decline in species such 
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Grosvenor Farms has what is believed to be the
largest stewardship scheme in the country.

Charlie Steer has been Grosvenor Farms’ arable
manager for the past seven years, and takes
good environmental practice very seriously.

On Farm Opinion

as grey partridge, skylark, lapwing, 
yellowhammer, corn bunting, brown hare
and bumble bees. Input from Natural
England, the Cheshire Wildlife Trust and
the Game and Conservation Trust is 
helping the scheme to flourish.

With an emphasis on responsible 
environmental management, the choice 

of fertiliser spreader is a key purchasing
decision. One of Charlie’s more recent
moves involved replacing the two fertiliser
spreaders –– a Kuhn Axis and an
Amazone ZA-M –– with a new KRM M2W.
This machine has completed its first 
season’s work, performing the task across
the entire arable area, and while the Kuhn
was moved on, the decision was made to
retain the Amazone as a back-up.

So why was Charlie drawn to the KRM?
“One of the first features that impressed us
was just how easy it is to set up,” he
states. “You can put pretty well anyone
onto the job –– all they have to do is set
the rate. Although we didn’t use the 
variable rate facility as a matter of course
this year, we did experiment with it in a
couple of fields.”

The machine’s headland operation also
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put pretty well 

anyone onto the 
job – all they have 

to do is set 
the rate.”

“

comes in for praise. “Just by reversing the
discs, the back of the vane comes into
play which creates a sharp cut-off at the s



The KRM M2W spreader has what the 
manufacturer calls a ‘double double overlap’
spread pattern when working in-field. Within
this system large diameter stainless steel 
discs rotate towards each other to provide the
greatest accuracy of application, says KRM.
On the headland, the rotation of the discs is
reversed. The rear of the vanes comes into play
and this creates a sharp headland cut-off.

Both left and right-hand discs apply the 
fertiliser across the full spread width to 
provide an accurate double overlap, tramline 
to tramline, says KRM. As the machine then
spreads the next tramline, another double 
overlap is applied, so that the area effectively
receives four applications in all. KRM refers to
this as the little-and-often approach.

The aim of this technique is to minimise 

Spreading a difference

the effect of outside influences likely to cause
disruption to the spreading procedure –– wind,
uneven soil surface, variations in materials
applied, PTO speed fluctuations, etc. “By using
the Double Double overlap system,” Keith

On Farm Opinion

Rennie explains, “where, effectively, four 
applications are being made, any of these 
external factors will have much less influence
than they will with other spreading systems that
provide less of an overlap.”

The discs rotate towards each other in the field (left) to provide the greatest accuracy of application.
On the headland, the rotation of the discs is reversed (right), with the rear of the vanes creating a
sharp headland cut-off.

headland,” he reports. Then there’s the
build quality and finish: “The paintwork 
is second to none and there’s plenty of
stainless steel.

“The bag lifter option –– also made 
by KRM –– is also very good and the 
section control is fantastic. The degree 
of accuracy is everything that we could

want.” The operators have also welcomed
the KRM’s arrival, “even the old boys,” he
says. “They get through a lot of work in the
course of a day and there’s really very little
to do in terms of set-up.”

Charlie believes that, at the end of the
day, it all comes down to work rate, what
can be achieved and the cost per ha.

“One day towards the end of the summer,
one guy managed to spread over 240ha
on land the other side of the River Dee,
with just one other driver ferrying the 
fertiliser to him. We were applying at a 
fairly low rate, so he didn’t have to make
too many trips.

“When we get a new machine, our 
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The Gen 4 Command Centre was ISOBUS ready
and unlocked for section control variable rate.

One of the first features that impressed farm staff
was just how easy it is to set up.

operators soon get very proficient at what
they do and they look after each piece of
kit themselves.

“If I had to sum up our experiences
after one season of using the KRM, I’d say
it’s already a highly-valued component of a
very efficient farming operation.” 

Keith Rennie at KRM recalls the lead-up
to the purchase. “Grosvenor Farms have
been dealing with Agricultural Machinery
(Nantwich) since the early 1990s. They’re
currently looked after by John Machin,
who’s been a salesman at the company 

for many years.
“Grosvenor run a lot of John Deeres 

and had, at the time, just purchased ––
through John ––a 5155R tractor that was
specified with AutoPower, AutoTrack and
the latest Gen 4 Command Centre. It was
ISOBUS ready and unlocked for section
control variable rate.”

Tractor fleet
There are actually no less than 14 John
Deere machines that provide the tractor
power at Aldford Hall: five 6930s, four
6150Rs, two 6210Rs, a 6155R, a 6630 
and a 6920. The R Series tractors are 
fitted with the JD Greenstar control and 
guidance system. In addition, there are two s

From its premises at Boroughbridge,
North Yorkshire, KRM imports the 
Bogballe-manufactured spreaders from Denmark
–– in addition to Bredal muck spreaders ––
before assembling the machines and preparing
them to UK customers’ individual specifications.
The fertiliser spreaders are then finished in
KRM’s blue and yellow livery prior to farm 
delivery.

KRM is a long-established business with its
origins in the mid-1980s. The original objective
was, by dealing with premium rated specialist
manufacturers like Bogballe and Bredal, to

Bogballe imports tailored to UK spec

become aligned with those companies at the
forefront of new development. Since then, the
input from Keith Rennie and his team to the 
production process, including their knowledge of
UK conditions in particular, has gone a long way
in helping to position these brands as household
names in their field.

Another market successfully penetrated 
by KRM is that for seed drills. Imported from
Spain and given the KRM treatment, the range
includes power harrow and cultivator mounted
machines, as well as box drills and trailed 
models.



“now 

incorporating 

Avenue Agriculture”

Farm facts

Grosvenor Farms, Aldford Hall Farm,
Chester
l Farmed area: 2330ha
l Enterprise mix: Arable (wheat, barley,

oilseed rape, maize and grass for 
silage); 1800 head dairy herd with 1100
followers and 350 dry cows; c150ha in 
Higher Level Countryside Stewardship

l Soils: Salop series, with some sandy 
loam over sandstone.

l Mainline tractors: Case Quadtrac 440 
and 540; 5x John Deere 6930s, 4x 
6150R, 2x 6210R, 6155R, 6630, 6920.

l Spreader: KRM Bogballe M2W Base 
with 2675-litre hopper

With paintwork that’s “second to none” and
plenty of stainless steel, build quality and finish
receive praise.

The spreader is fitted with a BXL 1300 bag lifter.Case Quadtracs –– 440 and 540.
It was in Sept, 2016 that John Machin

became aware that Grosvenor, through
Charlie, was in the market for a new 
spreader and arranged for KRM to bring 
a machine down from the factory in North
Yorks. “We discussed the machine and
came up with a spec that would suit their
needs and John quoted accordingly,” 
says Keith. 

“Roll forward to early spring 2017,” 
he continues, “and I visited Aldford Hall
Farm again with a machine that was to 
the required specification. I was joined 
on the day by Geoff Whiteside –– the 
dealership’s AMS specialist –– and together

we set up the tractor and spreader. We then
went into the field to spread some fertiliser
and to demonstrate that all the systems were
working in harmony.”

The spreader was fitted with the KRM
weigh cell system that monitors the machine
constantly. “It makes any necessary 
adjustments to ensure the correct rate is
being applied at all times throughout the
process,” says Keith. 

“It’s also VTR-ready and so can respond
to variable rate maps loaded into the 
tractor –– and it features dynamic section
control. All this is handled by the John Deere
Gen 4 display via ISOBUS.” 

Shortly after the machine was delivered,
Charlie got in touch with KRM to say that
they would also like to proceed with the 
purchase of the BXL 1300 Big Bag Lifter,
which had been an option from the start.
“So, I visited again to fit the bag lifter and
ensure that all was well with the machine,”
Keith reports. n

On Farm Opinion
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We know 
that 95% of herbicides
can be saved using a

smart sprayer and small
robots can help to make

this technology work 
at scale.”

“

Machinery
Robots

A new company has
launched with a 

revolutionary new concept
that could totally transform
the way crops are farmed.

CPM reports.

By Tom Allen-Stevens

The robots arrive

Welcome to a completely new way to
farm. It’s one that doesn’t tie up farm staff
passing endlessly up and down fields, in
fact you won’t even need a tractor. There’s
a new team who’ll do all the work –– Tom,
Dick, Harry and Wilma. The big difference
here is that they are robots.

This may sound like the stuff of science
fiction, but it’s been passing through various
research projects for years, and a number 
of prominent scientists and visionaries 
have introduced the concept at farming 
conferences and symposiums.

Then in Nov last year, the Small Robot
Company launched. This British agritech
start-up has been developing a system of
farming that “harnesses the power and 
precision of robots and artificial intelligence
(AI) to improve the way that food is 
produced and minimise chemical usage”.

The claimed benefits are bold –– 95%
less chemicals, 40% revenue increase and
90% reduction in cultivation energy by using

Sam Watson-Jones presents a system which
takes a cereal crop from planting to harvest
without the need for a manned tractor or sprayer.

robots not tractors. These were put forward,
along with progress to date, at a fringe 
event of the Oxford Farming Conference 
last month.

“Current farming practices are not 
sustainable, not in terms of productivity, nor
profitability, and certainly not environmentally,”
says Sam Watson-Jones, co-founder and
fourth generation Shrops farmer. “Farming,
and in particular farm management, needs 
to become a fully digitised process.”

So how? “We’ve been developing a 
system which allows the farmers to take a
cereal crop from planting through to harvest
without the need to take a manned tractor 
or sprayer onto the field.”

Team of robots
Instead, you use a team of robots:

TToomm, a crop and soil monitoring robot. 
A prototype version, about the size of a
large radio-controlled car, has already
been built and “he” (note the in-house 
terminology, elevating the robots above
mere machines) is currently going through
training on Sam’s farm

Dick, precision spraying and laser-weeding
robot, currently under development

Harry, precision-drilling and planting 
robot, also being developed

Wilma, the operating system and the 
computing power behind the AI-driven 
neural network. She has the brains and
churns the algorithms that enable the 
system to learn as it covers more ha.

“Our robots are not for sale, but are
instead leased out to farmers on a per ha
basis through a model called Farming as a
Service (FaaS),” continues Sam.

And this is the other novel part of it. FaaS

(see panel on p70) is both a hardware and a
software service for farmers. You pay a per
ha subscription fee for the robotic team
which digitises the farm, and then delivers
crop care at per-plant precision.

The robots take care of all the feeding,
seeding, and weeding. When one of these
robots is needed, he turns up and does his
job. When he’s done, he’s taken away. “This
makes it very low risk for farmers to trial and
adopt. It also means that farmers no longer
have to worry about buying, storing or 
maintenance of most crop care machinery
and equipment.”

The technology itself is built on 15 years
of research by Prof Simon Blackmore, head
of agricultural robotics at Harper Adams 
university, who’s mentoring the company. 
His vision is that many of the jobs currently
done by tractors in fields can be done at a
lower cost, more accurately and with less
waste by small robots. 

“Currently, 90% of cultivation energy is
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You don’t actually buy the kit, but subscribe to
the service. Tom is placed in a kennel on your
farm and trundles about constantly checking the
crop. He passes information back to Wilma who
decides on instructions for Dick and Harry.

When appropriate, Harry is called in to plant
the crop (without ploughing), and record the
location of every plant. Depending on what Tom
finds, Dick is sent out to feed the crop, zap the
weeds and spray the nasties.

With no expensive field machinery sitting
around for 11 months of the year, there’s less
capital outlay and farm staff can focus on other
business activities rather than repetitive field
work, says Sam. The figures assume your crops
will be healthier, your soil in better condition and
your yields higher. Bills for fuel and chemicals
will be a fraction of what they were.

How Farming as a service (FaaS) works 

Andersons budget Current actual Projection using 
FaaS

£/ha Total £ £/ha Total £ £/ha Total £

Seeds 70 11,900 46 7,820 41 7,038

Fertiliser 220 37,400 207 35,190 104 17,595

Sprays 250 42,500 204 34,680 41 6,936

Total variable costs 540 91,800 457 77,690 186 31,569

Labour 250 42,500 229 38,930 34 5,840

Power and machinery 200 34,000 351 59,670 70 11,900

Property and overheads 130 22,100 95 16,150 95 16,150

FaaS subscription 600 102,000

Total fixed costs 580 98,600 675 114,750 799 33,890

Total costs 1,120 190,400 1,132 192,440 985 157,459

Figures based on actual or projected costs for 485ha Howle Manor Farm, Shrops (Sam’s farm), verified by Andersons.

Head of robot “awesomeness” Joe Allnutt putting
Tom together in June last year.

Concept images of spraying and laser-weeding robot Dick (left) and Harry, his precision-drilling and
planting team mate.

used for ploughing, which is only 
necessary because of heavy machinery
crushing the soil, and if you treat the whole
field the same, overuse of chemicals is
inevitable,” he says.

“We know that 95% of herbicides can be
saved using a smart sprayer and small
robots can help to make this technology
work at scale.”

Robots are smaller, lighter and more 
precise than the current farming systems
using tractors, he explains. “Using small
robots instead of tractors will deliver greater
yield from less inputs. They can also work in 
smaller and more unusually shaped fields,
making the most of headlands while 
protecting hedgerows, biodiversity and the
British landscape. Longer term, it radically
improves farming methods and food 
potential.”

Using robots has the claimed potential to
reduce chemical usage in arable farming by
as much as 95%, and reduce cultivation
energy and associated carbon dioxide 
emissions by 90%. According to projections
prepared by the Small Robot Company and
verified by Andersons, FaaS can increase
arable farming revenues by up to 40% and

reduce production costs by up to 60%.
Much of 2017 was spent developing 

the concept, the hardware and software. 
The company has also surveyed over 100
farmers to gather practical information on
how the technology is best applied –– it’s
keen to stress this is a system that is 
developed by farmers, for farmers.

Along with Sam, the human team includes
robotics expert Joe Allnutt and co-founder
and entrepreneur Ben Scott-Robinson.
“What we’ve done is to take this idea, work
with farmers to understand how it can
answer their needs, and make this into 
reality,” says Ben.

With prototype Tom already undergoing
training, trundling over wheat crops on
Sam’s Shrops farm, the data he sends to
Wilma is currently building what Sam says
will be the world’s most detailed living 
data model. Through machine-learning 
algorithms, Wilma’s brain, or neural network,
will develop and this can be used to hone
agronomy on wheat crops across the 
country.

“We’re planning to take Tom on tour this
spring,” says Sam. “We’re looking for 
different sites across the UK so he can

develop his and Wilma’s understanding of
the wheat crop and what weeds, pathogens
and cropping issues they’re likely to need to
evaluate.” Dick and Harry, currently being
built, will be somewhat larger than their team
mate, and the company already has its first
paying customers signed up to use 
the services.

“Technology has changed almost 
every industry, but farming is still stuck on
analogue. We want to digitise the field, 
and the potential for efficiency here is 
phenomenal,” continues Sam.

“As many as 85% of UK farms are 
currently reliant on subsidies. But with 
digitisation we will see a big increase in 
the number of small farms which are 
independently viable without subsidy. This 
is great news both for those long-standing
family businesses, but also exciting for the
development of the rural economy.”

The Small Robot Company is looking 
for more views from farmers on how 
the technology can be applied, as 
well as testing sites for Tom 
www.smallrobotcompany.com n

Robots
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Innovation
Digital agronomy

A service has just launched,
free to UK growers in 2018,

using a new network of
satellites to bring accurate
crop yield prediction. CPM

gets exclusive insight.

By Tom Allen-Stevens

Look at your wheat crop and take a punt
on what it’ll yield. You’ll probably make a
pretty good estimate, and this may already
be written into budget forecasts. It’s what
you’ll likely peg your grain-marketing 
position on, your input purchasing 
decisions this spring, and whether you
should put down a deposit on that 
new combine.

Those are fairly weighty decisions, all
based on best guestimates that rely on 
two factors: the weather between now and
harvest and your own ability to assess the
state of your crop. While no one’s suggesting
you can accurately predict what the weather
will do, Wilts-based digital farming specialists
AgSpace have just launched a new system
available via Intelligent Precision Farming

(IPF) and Agrii’s SoilQuest with claims that
it accurately predicts crop yields from as
early as GS37.

Wheat yields
“Testing we’ve done over the past three
years has shown we can predict wheat
yields to within 10% of actual harvest result
(see table on p73). In fact in 2017, the 
predictions we made at GS37 were more
accurate than those closer to harvest,”
states AgSpace’s Vince Gillingham.

So confident is he in the reliability of this
new service, it’s being offered to any UK
farmer completely free of charge for a trial
period. “Farming is changing rapidly 
–– there are new tools that one day will
become a standard part of agronomy
practice. We want to give farmers the 
tools now that will be part of this future,”
explains Vince.

So just what are these “tools”? The new
service is called Contour. It’s based on
data gleaned from Sentinel radar satellites,
hyper local weather (that pinpoints your
farm, brings in weather data from a range
of sources and includes soil temperature
and moisture levels) and daily optical
satellite data (see panel on p72). All you
do is upload a map of your farm and
Contour pulls in the latest data. It applies

some clever algorithms to assess growth
stage, leaf area index, green area index,
crop biomass and a number of other 
variables, and what you get back is 
accurate information on predicted yield,
and optical satellite data, provided at up 
to a 3.5m resolution, that’s updated as the
season progresses.

“The service is currently available for
winter crops –– wheat, barley and oilseed
rape. It takes three years to develop and 
test the crop growth models for a new crop,

Vince Gillingham is offering the new service to
any UK farmer completely free of charge for the
2018 season.

In five 
years’ time every 

agronomist and farmer
will be using data in this

way to make better 
decisions.

“

”

Real yield feel from 
eye in the sky
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and what we’ve launched this year is 
the culmination of four years’ hard work.
Future crop models will be backed by 
an investment of €17M by our parent 
company and University College Dublin,”
continues Vince.

It’s a logical progression for the company,
he says, that was started by his grandfather
in the 1960s and became the Courtyard
Partnership, a soil science consultancy for
farmers. “We started with a focus on soil
health, and that remains to this day. But
we’ve layered on the technology,” says
Vince, who joined the family business 
in 2003.

This is when the company introduced its

precision farming services, now known as
the Toolbox with IPF and Agrii Precision
Services (APS) via SoilQuest. “What we’ve
always focused on is the creation and 
management of soil zones –– different
regions within a field defined by the soil
properties. The farmer and agronomist
decide these together, based on scans
and their own local knowledge.”

Built into this is Insight –– the “clever
stuff”, he says, which uses satellite data to
help generate application maps based on
soil health, crop performance and yield
potential.

But Contour brings in something totally
new, explains IPF general manager Max

Dafforn. “Older satellite imagery gave you
a very accurate picture of Normalised
Difference Vegetation Index (NDVI) –– the
measure that can be used to gauge leaf
area index variability. But this changes 
as the crops grow in the spring, so the 
relevance of the satellite data depends 
on when the satellite last flew over and
whether there was any cloud cover. 
That’s quite a limitation in the UK.”

Cloud layer
The new bit is SAR –– Synthetic Aperture
Radar. “Radar penetrates the cloud layer
and measures crop texture, taking readings
day and night. The satellite effectively sees
the crop in 3D. It’s a bit like walking through
the crop with your eyes shut and feeling it,”
he explains.

The Contour service fuses SAR, hyper
local weather and NDVI data to deliver a
very accurate picture of crop biomass, 
he continues. “The yield prediction was 
actually an unexpected outcome of the 
project we set up to explore the technology.
Our scientists noticed the correlation early
on that stayed true throughout the season.”

Relating crop biomass to yield potential 
is nothing new –– the research that 
underpins the AHDB Wheat Growth 

Digital agronomy

The two new Sentinel-1 satellites (left) can scan
the surface of the earth in just six days and use
radar (right) to “see” through the cloud layer.

The Sentinel family of 14 satellites is part of the
European Space Agency’s ambitious Copernicus
programme. They’re designed to deliver a
wealth of data and imagery, monitoring land,
sea and atmosphere. Different instruments send
back information on anything from crop cover 
to natural disasters to shifts in global plankton
concentrations.

There are six Sentinel missions in total,
with Sentinels 1 and 2 probably having most

application to agriculture –– Sentinels 3 and 6
monitor oceans and water, while Sentinels 4 
and 5 scan the Earth’s atmosphere.

Sentinel-1A was the first in the family to be
launched in April 2014, joined by its identical
twin, Sentinel-1B, in April 2016. By orbiting
180° apart, they cover the globe once every six
days to a resolution down to 5m.

What’s interesting about these celestial spies is
that they scan the Earth’s surface using radar, so
can ‘see’ through cloud and rain, regardless of
whether it’s day or night. The radar interferometry
remote-sensing technique combines two or more
radar images over the same area to detect
changes occurring between acquisitions. Even
slight ground movement, down to a few mm, is
picked up across wide areas, allowing Sentinel-1
to track changes in the way the land is used with
exceptional accuracy, claims ESA.

Sentinel-2A was launched in June 2015 and
Sentinel-2B followed in March 2017. These each
carry a high-resolution multispectral imager with
13 spectral bands, offering a resolution down to
10m across a swath width of 290 km. Similar to
Sentinel-1, this constellation orbits 180° apart,
covering all Earth’s land surfaces, large islands,
inland and coastal waters between 84°N and

56°S every five days.
These are the images that can detect crop type,

determine leaf area index, leaf chlorophyll and
water content to monitor plant growth and health,
providing the data to predict yield.

EC-funded, all the data and imagery are 
available free, to those with the server space to
store them, to encourage as many applications 
and as much usage as possible. With over half the
family now in orbit, most of the satellites have an
expected lifespan of around seven years.

Sentinels watch as crops grow

How Sentinel-1 sees south-east England: areas
of agricultural activity, such as ploughing, are
represented in blue, fields are green, while
reds and oranges represent unchanging
features such as bare soil and rocks.

Sentinel-2B was launched in March 2017 and
carries a high-resolution multispectral imager,
offering a resolution down to 10m across a
swath width of 290 km.
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Year Location Predicted farm total vs actual farm total
GS31 GS37 GS60 GS71 GS92

2015 Berks estate (2500ha) -5.0% -6.6% 2.4% 4.3% -11.1%

Berks estate (2500ha) -1.7% 5.6% -7.4% 6.0% 9.9%

Wilts estate (1000ha) 2.9% 4.5% 0.2% 2.0% 13.7%

Berks farm (320ha) 4.2% 4.3% 3.9% -3.8% 3.7%

Berks estate (2500ha) 5.5% 6.7% 6.0% 4.7% -0.8%

Wilts estate (1000ha) -12.0% -9.8% 6.9% -10.5% -13.8%

Berks farm (320ha) 2.3% 1.9% -8.6% -0.4% -7.2%

Oxon farm (400ha) -2.3% -2.4% 1.2% 0.9% 1.8%

Glos estate (2300ha) 12.9% 11.6% 12.1% 10.9% 5.4%

Dorset estate (400ha) -0.3% 4.2% 6.5% 4.3% 0.0%

Wilts estate (1200ha) 0.8% 0.5% -1.2% -1.2% -3.0%

Wilts estate (2800ha) -7.0% -2.0% -3.0% -3.0% -10.0%

Total tonnes predicted - 310 fields -0.3% 1.1% 2.6% -1.7% -2.4%
All farm yields were weighed into store

SAR yield prediction summary 2015-17

The Contour service fuses SAR, hyper local
weather and NDVI data to deliver a very accurate
picture of crop biomass.

Digital agronomy

Guide is well established, and forms the 
fundamental basis for crop potential 
determined in the Yield Enhancement
Network (YEN), for example. But accurately
measuring crop biomass is somewhat 
harder, and to do so without even touching
the crop or flying a drone is the achievement
that makes the service unique, he claims.

The yield prediction, however, is still very
dependent on the vagaries of the Great
British weather. “The model uses daily data
on solar radiation, so crop potential can
obviously go down, such as what happened
in 2012. The clever thing about the model is
that it knows where the crop is in its cycle,
so makes in-season adjustments.”

This means farmers can adjust fungicide
strategies, for example, mid-way through the
season to take account of crop potential.
“You can tell if the crop is behind or ahead 
of the curve of its yield potential –– it’s very
empowering.”

So why isn’t everyone using SAR?
“Anyone can now get the data for free,”
notes Max. “But it’s pretty useless unless
you develop an algorithm that fuses it with
the NDVI data, and then uses weather
modelling and wheat growth data to 
predict how the crop will develop. You then s

2016
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The crop growth model can tell if the crop is
behind or ahead of the curve, says Max Dafforn,
making it very empowering.

Digital agronomy

The interface can be used to display soil brightness and NDVI data (left), while the main dashboard
(right) gives a seven-day prediction of leaf wetness and field accessibility.

have to ground truth it and test it 
over several seasons.”

The process for AgSpace started before
the Sentinel data was available, and much 
of the investment was spent on purchasing
data of the right type and resolution from
commercial satellite services, Vince points
out. “The reason we’re the first global 
player that can offer this service is that
we started the R&D and developed the 
system before Sentinel was even launched.”

The concept has been demonstrated
and ground-truthed, involving a network of
30 farmers. “We wanted to be within 90%

accuracy before we launched the service.
We’ve achieved that now.”

Free for the first season, those who wish
to continue will pay £2/ha per year for
daily satellite images, hyper local weather,
growth stage prediction, GAI data and
yield prediction. Various services like 
precision soil analysis and precision 
fertiliser plans from IPF and SoilQuest 
can be loaded on top, adding an extra
£1.60 - 5.80/ha.

But the ownership of the data remains
with the farmer, he stresses. “Farmers who
opt out of the service can have their data
removed.” 

The software is available across a 
number of platforms, including iOS and
Android smartphones, he adds. “You don’t
need any GPS tools to make it work ––
you just flick on your phone and it’s there,
with data that’s regularly updated. In five
years’ time I reckon every agronomist and
farmer will be using data in this way to
make better decisions. It’s what precision 
farming should be –– simple, easy to 
use, informative, open and secure.”
l Look out for updates on Contour on 
the CPM website (cpm-magazine.co.uk).
More on the new service can be found at
www.contour.ipf-uk.com n

Understanding how the biomass of his crop 
develops is a key requirement for Duncan Lee,
manager of the Ramsbury Estate on the
Wilts/Berks border. He tried out a pilot version 
of the new Contour software across his 2700ha
of arable cropping, among which there’s hybrid
rye grown for an anaerobic digester.

“You need updated information because the
crop grows so quickly. There’s scope to make 
in-season changes and respond to how the crop
is putting on biomass. I think this is the beginning
of a new platform that will become the basis of a
lot of decision making.”

The soils on the farm vary from black puff all
the way through to chalky clay loams with plenty
of flints. Clay caps within fields of otherwise
chalky soils are typical of land in the area.

“We were the first farm to have our fields
zoned by soil type by the Courtyard Partnership,
moving away from the inaccuracies of sampling 
in a W-pattern. Broad-brush spreading of inputs
simply doesn’t work with us –– it’s much more
accurate to apply nutrients to where they’re 
needed.”

More recently he’s used the IPF Toolbox, that
draws in satellite data to inform application 
decisions. “I’ve found satellite data very useful in

terms of the information it brings you about the
state of the crop. The problem with drones is that
it takes a while for them to map fields and just a
slight change in the light levels while it’s scanning
can compromise the value of the data you 
get back.

“The big drawback with satellites has always
been that the maps haven’t been up to date, and
have relied on no cloud cover. The IPF platform is
also now a bit dated –– the software can be slow
to load and a bit clunky with all the data it 
handles.”

The new Contour platform is completely 
different, however. “The software is brilliant –– 
you click on a button and away you go, it’s very
responsive. The relevance of the data has vastly
improved now it pulls in the radar-generated 
satellite maps and you get a lot of very useful
weather data,” notes Duncan.

The regularly updated information on biomass
and crop moisture content are just what’s needed
to monitor the AD crops as they reach maturity,
especially in fields where crop density varies. He
believes there’s also a lot of scope with the yield
prediction function. “It predicted within 3% what
our wheat yield would be at growth stage 37.
What it can’t take account of is unusual future

weather events –– we had four fields of second
wheat where the yield potential just fell apart 
following the hot weather we experienced in 
June and July.”

But would he use the data to trim back inputs?
“We still need to work out just how to use it. There
were certainly a couple of fields predicted to yield
well, and you could justify pushing them harder
with perhaps a T4 fungicide application. For milling
wheats, it would identify higher yielding areas to
boost nitrogen and maintain protein levels. It’s
another tool that certainly has potential to help 
you get more from your crop,” he concludes.

Keeping a watch on crop biomass

Duncan Lee intends to use the Contour service
to identify areas where inputs could be
tweaked to improve crop performance.
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Talented 
chemists put an immense

amount of work into 
developing the most 

remarkable innovations 
– so complex, they believe
they can’t be unravelled. 

Well that’s the 
challenge.

“

”

75crop production magazine february 2018

Innovation
Innovation Insight

There’s a team of scientists
in Dublin focused on pulling

apart some of farming’s
biggest-selling pesticides,

identifying the components
and manufacturing replicas.
CPM takes an exclusive tour

of the labs.

By Tom Allen-Stevens

The safe crackers

Two beakers of clear water stand on the
lab bench, with magnetic stirrers whirring
up a vortex in each. There are two small
pots of what looks like identical granules,
and each is poured into the whirling water.

The familiar smell of pesticide solvent fills
the room. The granules quickly dissolve, and
you really can’t tell the difference between
the white, cloudy solutions that result. But
one is Atlantis (mesosulfuron+ iodosulfuron),
manufactured by one of the largest agchem
giants in the industry, with well over 100,000
employees. This product is one of the stars
in its portfolio of herbicide innovations,
revered and relied on by tens of thousands
of growers the world over.

The other is Niantic, manufactured for 
Life Scientific, an off-patent crop protection

Having worked for a generic company, Nicola
Mitchell was determined to set up something
driven more by science.

manufacturer, based at University College
Dublin, with a workforce of less than 50, that
created this product to be the very same 
as Atlantis. It’s claimed to be identical, and
has at the very least been proven to be 
comparable. Because this team of scientists
spent several years pulling apart the 
components of Atlantis, replicating them,
and putting together a product designed 
to be identical.

Reverse engineering
The process is called reverse engineering.
It’s totally legal, and with the right approvals,
the resulting product can be sold 
commercially and used, just like the original,
as soon as the patent on the original expires.
For Atlantis and its sister product Pacifica,
that happened on 18 Nov 2017, and barely
a week later Niantic and Cintac were
launched.

Both are now available for use by UK
farmers, and because they’re officially 
comparable to existing products, they
already have approval and don’t need to
undergo further regulatory field trials. This
sets these ‘cloned’ products aside from
generic versions of an active ingredient that
have to undergo further tests and additional
regulatory field trials before gaining
approval.

“The large multinational companies do a
brilliant job bringing these products from
concept to market,” notes Life Scientific CEO

Nicola Mitchell. “They have very talented
chemists who put an immense amount of
work into developing the most remarkable
innovations –– so complex, they believe they
can’t be unravelled –– a bit like the Coca
Cola recipe. Well that’s the challenge.”

For Dr Robert Williams, the company’s
chief scientist, there’s a parallel with the
computer industry. “IBM invented the home
PC, and what Dell did was to clone the 
product and develop the mass market.
When you already have a product of 
outstanding performance, to redevelop 
it makes no sense.” s
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Dr Costin Camarasu has 30 years’ experience
in mass spectrometry and is clearly a scientist
who relishes a challenge. “It separates complex
mixtures into its components so you can identify
not only what these are, but also their molecular
mass –– it’s a very powerful tool.”

His colleague John McGrath is using a
charged aerosol detector that helps identify
larger polymers that can’t be distinguished in
the mass spectrometer.

These are two of the tools that lie at the 
heart of reverse engineering, that deconstructs
agrochemicals right down to a molecular or
atomic level. Every component has to be
analysed and identified, even the so-called
‘inert’ materials, notes Robert.

“These may have no role in the product, but
they’re very important. No matter how good the
source of your raw materials, impurities always
get in. We have to ensure the same impurities 
at the same level are in our product, and 
that’s often how we identify and source a 
raw material.”

It’s the same for fillers, such as kaolin 
–– products are analysed with an electron
microscope not just for quantity of the material,
but for particle size.

Once all the components are identified and
sourced, they’re put back together and the 
product undergoes further tests to ensure it’s
identical. This includes chromatography, that
gives a very good fingerprint of a substance.

There’s also nuclear magnetic resonance
(NMR), a bit like an MRI scanner, that jiggles the
atoms so they give off a unique signature that
can be picked up. It’s the NMR comparison that

It’s the formulations that set apart products made
by a multinational, compared with generic
compounds, says Robert Williams, who aims 
to replicate these.

Where it all started: since 1996, Life Scientific’s
labs have been located with the campus at
University College Dublin.

Costin Camarasu loads more samples into the
mass spectrometer that separates complex
mixtures into its components.

The NMR comparison shows the unique
signature from Atlantis (top) compares well 
with that of Niantic.

can clinch the acceptance by CRD that two
products are comparable.

Finally there’s a series of physical tests to
ensure it performs the same as the original
product, both through the manufacturing
process and once it’s added to the spray tank.

“We’ve built good working relationships with
partner companies and work closely with them
to ensure the quality of the raw materials are
correct. The same goes for the manufacturer,
which is based in the EU and has very 
tight quality control protocols that ensure 
compliance to our standards,” says Robert.

Reverse engineering – breaking it down to build it back up

Nicola started her career, based in
Ireland, with the generic manufacturer
Barclay. “It was 1988, I’d just completed my
chemistry degree, and it was a very exciting
time to be in a generic company as
glyphosate was coming off patent. I could
see there was huge potential for generics
and that the future lay in regulation.

“But at the time the sector was very young
–– the industry was geared towards new
molecules. Being part of a generic was
almost a badge of dishonour, seen as 
counterfeit and poor quality. I was 
determined to set up something driven 
more by science.”

She left the company in 1995 and set out
on her own, working first from home and

then from a small lab within University
College Dublin. “The first landmark 
achievement was gaining Good Laboratory
Practice (GLP) in 1996 –– this underpins 
regulation around transparency and 
robustness of data. Mine was the first lab 
in Ireland to get GLP.”

The focus for the start-up was in reverse
engineering (see panel below). The lab
gradually grew, acquiring its own equipment
and building a team of skilled analytical 
scientists tasked with cracking the chemistry
of some of agriculture’s best known 
products.

“Lambda-cyhalothrin was the first big
product we cracked,” Robert recalls. 
“The unique feature about it is that it’s a 
capsulated suspension, so we not only had
to replicate the ai and the other elements of
the formulation, but also the organic polymer
coating of the capsules.”

A key aspect of the technology that the
Syngenta scientists had perfected was the
breakdown of this polymer –– it had to 
preserve the chemistry during storage, 
but release the active at exactly the right
time. “There was a component that gives it
photostability, to prevent it breaking down in
daylight, and eventually we cracked it 
–– it was tooth whitener,” he reveals.

It’s the formulation that really sets apart a

product made by a multinational, compared
with a generic compound, he says. “Generics
do comparatively little evaluation of tank-mix
compatibility, rainfastness or how a droplet
lands on and penetrates a leaf. So the way
the product is put together and the materials
used will always be of a lower standard.

“Multinationals put a vast amount of R&D
into these areas. If you look at a product like
prothioconazole, it’s critically important to its
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l Azoxystar (azoxystrobin 250g/l SC)
l Basilico (mesotrione 100g/l SC)
l Cintac (mesosulfuron 30g/kg + iodosulfuron 10g/kg WG)
l Kipota (clodinafop 240g/l EC)
l Lambdastar (lambda-cyhalothrin 100g/l CS)
l Niantic (mesosulfuron 30g/kg + iodosulfuron 6g/kg WG)
l Firestorm (flufenacet 400g/l + diflufenican 100g/l SC)
l Fade (prosulfocarb 800g/l EC)
l Sumir (florasulam 50g/l SC)

Chemically comparable – Life Scientific product 
line-up for 2018

CPM would like to thank Life Scientific 
for kindly sponsoring this article, and for 
providing privileged access to staff and
material used to help put the article together.

Innovation Insight

For more
information,
download the Life
Scientific app

The breakthrough: acceptance by CRD that
Niantic is comparable to Atlantis.

efficacy that it enters the waxy leaf cuticle
correctly. We try to get into the minds of 
the chemists who have developed the 
formulations –– we’ll never produce anything
as innovative, but we can replicate them.”

And the analytical team is getting more
experienced at identifying components. 
“A common practice to prevent copying is 
to include a tracer element. We discovered
one manufacturer was using caffeine. That’s
a fingerprint and helps us identify their
involvement elsewhere. You also get to 
know the solvents used, right down to the
individual source and supplier.”

But producing the clone is only half the
story. “We then have to get the product
approved and the natural reaction of 
regulators is to say ‘no’. We have to build a
very convincing case to show our product is
comparable and ensure the only conclusion
they come to is to say ‘yes’.”

Across Europe, it’s currently the UK’s
Chemicals Regulation Division (CRD) that
carries out the bulk of approvals, and there’s
now a team at Life Scientific dedicated to
ensuring CRD and other agencies have all
the evidence they require.

But this isn’t easy –– as well as proving
the chemistry is comparable, the team have

to certify that it meets the high regulatory
standards. Just as molecules can carry
patent protection, so too can the studies 
carried out around them, and these also
have to be picked apart, points out Nicola.

Fiercely defensive
“Multinationals are fiercely defensive of 
this information –– they build walls of data 
protection, and sometimes it’s like you’re
fighting blind. What we do is pick our way
through the reference lists, go back to the
original studies and aim to work out which
ones truly are proprietary.”

It’s this work that often exposes elements
of a product that is claimed to be innovative
and proprietary, but is actually based on 
previous work. If the team can show this, it
strengthens their case to get the comparable
product approved, notes Robert.

“Companies differ in their approach.
Syngenta has some of the best formulations
in the industry –– the beauty is in their 
simplicity. There are other companies that
use data protection to paper over cracks in
science that is less innovative than perhaps
they claim.”

Fiona Maguire is Life Scientific’s regulatory
affairs manager and has the task of peering
into these “cracks”. “We use reasoned and
scientific arguments to question some of the
data protection claims made by companies.
There is an agenda to build walls and we
need to find a way behind them,” she says.

Examples include ecotox studies included
as part of the original dossier that may not
have been necessary. “Multinationals will
over-submit information in a dossier, partly 
to err on the safe side, but also to make 
it harder for generics to get competitor 
products approved.”

The process identifies additional field
studies that do have to be carried out as
part of the approval process, and the work’s
commissioned. But more often than not, 
the regulatory team can cut this workload

considerably. “With azoxystrobin, for 
example, there were 154 studies for which
data protection was claimed. We managed
to reduce this to just seven,” notes Fiona.

From 107 applications submitted in 2017,
33% were approved, just 12% refused while
55% are still pending, she reports. “It takes a
couple of years on average –– the process
for mutual recognition is supposed to take
just 120 days, but can take over 2000 days.”

Niantic and Cintac were two of the 
products that gained approval. “It did take 
a huge amount of work to optimise the 
formulations and make them the same as
the Bayer products,” says Robert. “It was the
most difficult one to crack, but put it in the
spray tank and it’ll give you the same results.
That’s because we’ve applied the same level
of rigour to ensure the quality’s sustained.”

Bayer points out that its mesosulfuron
products and components are made in
Germany and that it manufactures no 
competitor products. As well as supporting
and developing its herbicide portfolio, the
company provides help to the industry
through research on weed resistance 
and practical advice through commercial
technical managers.

Field trials to demonstrate Niantic and
Cintac are underway this year in the UK, but
these are the first ones, so there’s no data
available from previous years. There are
plans for more R&D, though, looking 
specifically at brome and ryegrass control
plus evaluation of different adjuvants. 

But no matter how ingenious it is to 
unravel and copy the technology, is it right 
to ride on the coat-tails of someone else’s
innovation? “Bayer has a new focus in this
market in the form of new formulations. The
patent expiry has driven the company to
invest and develop new lines,” he notes.

And it’s a point picked up by Nicola.
“What we’re doing may be disruptive, but 
it also encourages truth and greater 
transparency in the industry. What’s more it
challenges the multinationals to stay ahead
of the game and do what they’re good at,
which is to innovate and drive the chemistry
forward.” n
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Making the right decisions
with fungicide programmes

is not just about maximising
crop potential, but preserving

the chemistry. CPM gathers
experience from Europe and

lessons learned from the Real
Results trials to help inform

plans for 2018.

By Tom Allen-Stevens

At some point in the early part of this 
season, every UK wheat grower looking
for the best from their crops will make the
decision: one SDHI application or two?

It’s not just a simple matter of the most
effective disease control, nor even best
value for money, believes Dr Rosie Bryson,
BASF team leader for arable fungicide
development in Europe. Fungicide 
resistance has put another dimension on 
the issue, she says, making an informed
choice absolutely critical if the effectiveness
of SDHI chemistry is to be preserved.

“The difficulty is that there’s currently not
that much informed debate going on as to

what we can expect in the future from
SDHIs, as opposed to azoles,” she notes.

There are a few fundamentals about 
fungicide resistance that are generally
accepted, she says: SDHI chemistry is 
vulnerable, disease control would be a lot
more difficult without it, poor practice will
accelerate resistance, and action to slow its
onset is required from the entire industry.

Reduction in sensitivity
“We’re now finding quite a few septoria 
isolates with mutations that can confer a
reduction in sensitivity to SDHIs. The key
question is whether these will result in a
gradual shift in sensitivity, as we’ve seen with
azoles, or a more rapid breakdown, similar
to QoIs (such as strobilurins).”

What’s known about the binding sites of
SDHIs compared with strobs –– where they
act on the septoria pathogen –– suggests
resistance isn’t going to appear quickly. 
But the impact of the mutations on the 
field population, their frequency, selection
pressure and fitness are still not well 
understood. 

Rosie believes much can be learned 
from the experience with net blotch 
resistance to SDHIs in France and Germany.
“The first mutation identified –– B-H277Y 
–– didn’t have much impact on the efficacy
of SDHIs. Over time, more mutations were

What lies ahead for SDHIs?

Real
Results

Pioneers

found and, as an example, C-H134R had 
a greater impact –– taking more SDHI to 
kill it,” she explains.

“So different mutations can have a 
different impact, and there’s still a lot of the
net blotch population that’s still sensitive to
SDHIs. There’s always a risk that a serious
mutation will come along, but it looks likely
there’s more of a shift in sensitivity , similar 
to the azoles.”

So what’s the situation with septoria?
BASF monitors septoria sensitivity to its

The difficulty 
is that there’s 

currently not that
much informed debate

going on.”

“
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The key question for Rosie Bryson is whether the
SDHI mutations found will result in a gradual shift
in sensitivity or a more rapid breakdown.
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nature of these isolates,” Rosie reports.
“What’s alarming, though, is how septoria

resistance varies across Europe. While less
than 7% of the whole European population
has an SDHI mutation, UK and Ireland 

Xemium fungicides (containing 
fluxapyroxad) across Europe, testing 
558 isolates in 2016 and 446 in 2017 
(see maps above). The aim is to keep 
a close eye on shifts in sensitivity and the

individual mutations responsible.
“There was a slight increase in the

number of adapted isolates found, 
although testing of the 2017 isolates isn’t 
yet complete, so we don’t yet know the full

Good, reliable, site-specific information on
fungicide efficacy will be worth its weight in gold
for UK growers looking for the best programme 
to keep their wheats protected, believes BASF’s
Ben Freer.

“Out of the 50 farms that took part in the 
Real Results trails in 2017 (see panel on p81),
only nine results were statistically significant.
Of these six showed a positive result for Adexar 
(epoxiconazole+ fluxapyroxad) and Librax 
(fluxapyroxad+ metconazole) against the farm’s
programme. In two, there was a negative result,
but taken as a whole, the trials were largely
inconclusive.”

That’s not to say there aren’t some valuable
pointers, however. “Many of the programmes 
trialled last year’s new SDHI introductions against
an Ad/Lib programme, so for many of the growers
involved, the fact there wasn’t a statistical 
difference between programmes has retained
their confidence in the established chemistry.

“Also, all those who took part received a
detailed analysis of their results, carried out by
ADAS, using the Agronõmics approach to on-farm
trials. Individually, that’s given them a lot of 
information that I think we’ll all be able to learn
from and will help shape programmes for 2018.”

For the Real Results trials themselves, one 
lesson learned is the importance of site selection.
“Agronõmics is a very good way to measure 
comparative performance and analyse variability
across an on-farm trial. But time and again, when
assessing results, we had to reject those with a

high LSD (least significance difference). In
essence, you couldn’t conclude from the data 
that a difference in yield was purely down to the
fungicide applied,” he explains.

Real Results coordinator for BASF Tim Short
confirms the emphasis for the new season is to
find consistent sites across its farmer network to
put the chemistry to the test. “We’re working with
our 50 growers with the aim of getting as near as
we can to 50 significant results. But across the
network we have some really interesting individual
results from the first year of trials –– it’s been 
fascinating discussing these with growers and
learning how we can take fungicide programmes
forward.”

When it comes to pesticide stewardship, he
believes the value of site-specific information will
be crucial. “Farmers and agronomists want to do
the right thing –– they understand that it’s 
important in the long term for the whole industry
to follow a responsible approach. When it comes
to best use of fungicide chemistry, the more data
you have about how it performs locally, the better,
which is why Real Results is so informative.”

Ben notes there’s also scope to look at varietal 
performance within the Real Results. “Those with
a clean variety such as KWS Siskin or Graham, for
instance, may find they have greater confidence to
reduce the intensity of a fungicide programme, for
instance. However, even last year, which was 
perceived by some as a low disease year, the
clean varieties still responded positively to a 
two-SDHI programme by over 1t/ha (and “dirty”

varieties by nearly 3t/ha).
“But maintaining the right balance is the key

–– the SDHI needs the protection of an azole,
and azoles need the SDHI. Both benefit from the
use of multi-site chemistry, such as
chlorothalonil. There should be at least a half
dose of azole with your SDHI, otherwise it’s 
probably better to leave the SDHI out altogether,
if you believe the risk is that low,” he stresses.

“But where a lower level of chemical applied
is warranted, make sure you have a robust 
monitoring procedure in place –– there are 
now more tools available with a greater level of
sophistication that allow this –– and be prepared
to adapt programmes.”

Real Results help with pesticide protection

Septoria tritici sensitivity to Xemium in 2016 and 2017

Real Results Pioneers

The SDHI needs the protection of an azole, and
azoles need the SDHI, says Ben Freer.

s

Source: BASF routine monitoring



81crop production magazine february 2018

Real Results Pioneers

BASF is partnering ADAS and AgSpace for the
second year of the Real Results Circle. The 
initiative is focused on working with 50 farmers
to conduct field-scale trials on their own farms
using their own kit and management systems.
The trials are all assessed using ADAS’s
Agronõmics tool, which, for the first time, brings
statistical certainty to tramline, or field-wide
treatment comparisons.

In this series, partnered with CPM, we will 
follow the journey, thinking and results from
farmers involved in the programme. The 
features will also look at some in-depth related
topics, such as SDHI performance and data 
capture and use.

The Real Results Circle
We want farmers to share their knowledge

and conduct on-farm trials. By coming together
to face challenges as one, we can find out
what really works and shape the future of UK
agriculture.

To keep in touch with the progress 
of these growers and the trials, go to
www.basfrealresults.co.uk

So what are the practical implications?
Here, Rosie brings in azole efficacy. “The
AHDB monitoring correctly maps their slide
in performance, but they are more effective
than the 20% headline figure, which is down
to the way the trials are carried out using a
one treatment approach on highly susceptible
varieties.”

The BASF-funded Eurowheat project, led
by Aarhus University, that monitors efficacy
of different azoles across Europe, shows
azole mixtures still bring remarkably good
performance, for example. “Are they still the
backbone of fungicide programmes? Well
the jury’s out. But azoles are protecting the

are hotspots, with around 20% and 50%
respectively.”

There’s a caveat not to read too much into
the headline numbers, however. “These
adapted isolates have a raised ED50, 
making them harder to kill with SDHIs, and
the majority will have an SDHI mutation. But
they’re not necessarily the ones that will
have an impact on effectiveness of SDHIs.”

The C-H152R mutation is a good 
example. It gives the pathogen a high
degree of resistance to SDHIs. “The 
relatively good news is that it was found only
at the end of the season (in 2015 and 2016
–– data for 2017 not yet available) but not in
the following spring. That suggests there’s
a fitness penalty and it won’t dominate the
population.”

The 2016 analysis shows the majority of
the adapted isolates have the C-T79N (31%)
or the C-N86S (31%) mutation, which don’t
impact on SDHI performance as much.
Unlike mutations that affect azole efficacy, it’s
rare to find more than one SDHI mutation in
a single isolate of septoria. “Genetically we
think SDHI mutations are similar to QoIs, 
but phenotypically, these appear to convey
resistance in a similar way to azoles,” 
she concludes.

“Septoria is a remarkable pathogen, but 
a bit like the Black Knight in Monty Python’s
Holy Grail, if it carries on adapting to the
chemistry it’s given in the field, this will have
an impact on its ability to survive.”

SDHIs as much as they are protected by 
the newer chemistry, and a good fungicide
programme will need a balance. For every
grower and every situation that balance will
be different,” she points out.

“Also, UK growers shouldn’t beat 
themselves up over their approach. On 
average, they apply 1.3 more fungicide
applications to wheat crops than those in
Europe. This reflects the higher disease risk
and also shows a good, broad range of
chemistry is being used throughout the 
season to keep crops in a protectant 
situation –– so keep up the good work,”
urges Rosie. n

Having just completed a Nuffield Farming
Scholarship studying blackgrass, resistance
issues are top of mind for Richard Hinchliffe,
farming in E and S Yorks.

“The light bulb moment for me, when looking
at how we can manage blackgrass better,
was the realisation of how important good 
communication is. Every farmer can improve
their approach to blackgrass control, but 
what we need is a better understanding and
awareness of the various tools at our disposal.

“That becomes all the more important when
it comes to fungicide resistance, because it’s
everyone’s problem. There’s no point in acting
on your own –– we have a massive collective
responsibility to share what we’re doing to 
preserve the value of the chemistry we have,”
he says.

With 560ha of arable cropping, based at
Rawcliffe Bridge, near Goole, his Real Results
trial last year was in a 6ha field of Grafton, on
silty loam that rises to a more sandy soil type 
at one end. “I was never entirely happy with the

site, and in the end, I think it was a limiting 
factor in terms of what we managed to learn
from the trial.”

The farm programme of epoxiconazole and
Vertisan (penthiopyrad) at the T1 spray timing
was followed with a T2 of Ascra (bixafen+ 
fluopyram+ prothioconazole). This was set
against a BASF programme of Adexar followed
by Librax. Chlorothalonil at T0 was included
through the rest of the programme, with the
entire trial getting prothioconazole at T3. “We
didn’t get yield monitor results, and weighed
everything over the weighbridge, and there 
was a gnat’s whisker between them,” reports
Richard.

The plan for 2018 is to site the trial on a
larger, 15ha field with high clay content, direct
drilled on 15 Oct with Belepi. “The soil type’s
challenging, but it’s consistent across the site,
so I’d hope we’d have a more interesting result
–– we learnt a lot last year about how we’ll run
the trial better this year.”

Although he hasn’t decided his fungicide 

programme yet, it will probably include two
SDHIs, he says. “In recent years we’ve been 
lifting our wheat off the yield plateau, and 
I believe that’s come through marginal gains
we’ve been making through various changes in
management practice. Use of SDHIs will be one
of these. I’m hoping the Real Results trials will
help inform us how to take their use forward.”

Looking for Real Results to bring marginal gains

The light bulb moment for Richard Hinchliffe
was the realisation of how important good
communication is.



characteristics of different varieties that
affect their ‘standing power’ in the field. 

“The factors I’ve been looking at are plant
height, stem strength, anchorage strength
and the shear strength of the soil, which can
all can be measured in the field to compare
varieties for lodging resistance,” he explains.

Plant height is the key factor when it
comes to the toppling forces that cause
lodging, with taller stems subject to more
leverage when the crop sways. “Our tests
show that wheat plants are very top-heavy,
with a centre of gravity that’s 70% up the
height of the stem when the ear is at its
heaviest.

“A plant’s height affects the amount it will
sway in the wind –– with the degree of sway
dependent on the cube of the crop’s height.

Although the AHDB Recommended List
produces lodging ratings for each variety,
there’s no way of distinguishing their 
susceptibility to the different causes of
lodging. Syngenta have developed a 
web-based decision support tool, ready
for this spring, to help tailor PGR efforts 
at the right timings for each variety to 
best protect it from lodging. The unique
capabilities of the tool, named InSpire,
are based on years of variety-specific
research which has been carried out at
Harper Adams University.

Cereal lodging expert Dr Mitch Crook has
been conducting the trials for Sygnenta for a

number of years. Lodging is likely to be
uppermost in many growers’ minds this
spring after last season, he says, when a dry
spring turned into a dodgy summer with
lodging a common problem. “Witnessing
yield and quality potential disappear as a
result is something most growers would 
like to avoid and PGRs provide a useful
insurance policy.

Bigger biomasses
“Modern varieties are high-yielding and 
the bigger biomasses they produce can
increase the chance of lodging. Large,
heavy ears are more difficult to support, 
and also exert greater leverage on the
stem,” says Mitch. 

“The most common form of lodging is root
lodging, where the stems remain straight
and unbuckled but rotation of the plant 
within the soil causes root/soil failure, 
causing the plant to lean over. This occurs
when the ears are heavy and after rain when
the soil is weak,” he says.

ADAS research also suggests that 
modern wheat varieties are inherently 
weaker rooting than older varieties, hence
more susceptible to root lodging.

“Stem lodging is less common and
involves the buckling of an internode. It often
occurs after stems lean after some root 
lodging has already occurred, creating
leverage on the stem,” he adds.

Mitch has been evaluating the physical

Inspired PGR strategies
Each 

variety’s characteristics
will make it more or less

susceptible to stem
and/or root 

lodging.”

“

Innovation
Research briefing
A crystal ball would be a 

useful tool to help make PGR
decisions, but growers can

now get a degree of foresight
into the best PGR programme
for different varieties using a

new web-based decision 
support tool from Syngenta.

CPM meets the scientist
behind the variety trials and

takes a peek at ‘InSpire’.

By Lucy de la Pasture

Mitch Crook has been assessing the physical
characteristics of varieties to help determine their
lodging weaknesses.
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Research briefing

It’s the work done by Mitch that enables InSpire to
provide tailored variety guidance, explains the
company’s PGR campaign manager, Mel Wardle.
“This unique tailoring of PGR strategy is possible
because of the research conducted at Harper
Adams. InSpire utilises this important new 
database for lodging risk, which factors-in the
physical in-field influences.

“Each variety’s characteristics will make it
more or less susceptible to stem and/or root 
lodging. InSpire provides an on-line risk 
assessment of these and the many other 
interrelating factors that influence crop lodging.

“There’s a vast number of factors to consider
when making PGR recommendations, including
sowing date, soil type, establishment and crop
growth to date,” explains Mel.

All of this data can be inputted into the InSpire
tool which then takes them into account, along
with environmental factors such as average 
rainfall and windiness, which will also affect 
lodging risk. The tool will assess whether a crop
will benefit from a PGR application and then 
produces a guideline strategy. This includes how
those applications should be spilt to best effect 
for a specific variety and its growing situation.

She explains that each factor carried a 
differently weighted influence on lodging risk, with
today’s bigger biomass varieties and potentially

higher yielding large ears playing an increasingly
significant role.

According to Syngenta field technical manager
James Southgate, there’ll be instances where
crops are growing in good soil structures, and
their PGR requirement may be limited.

“InSpire has been validated to only give 
best-use recommendations, as and where risk
factors indicate PGR treatments are justified to
give yield returns or harvesting security.”

InSpire will also look at crop growth stages and
application timing, assess variety lodging risk and
direct PGR to the appropriate timing. Later drillings
will likely have an emphasis on T0 to improve
rooting and stem strength, and earlier drillings an
emphasis on the later T1 timing to manage crop
height, depending on varietal characteristics, crop
development and yield potential.

InSpire will produce a whole range of suggested
recommendations; from a straight chlormequat
application for the lowest risk varieties, to Moddus
between 0.1-0.2 l/ha, with or without chlormequat
depending on the calculated lodging risk.

Another useful output from InSpire will be
advice on PGR application when the crop is under
stress, as many were during last spring when
under dry conditions.

“Some growers were reluctant to invest in PGR
programmes last year, with small crops coming
out of the winter and a late spring for growth,”
recalls James. “However, the warning signs of
small root structures and wet soils pointed to the
risk factors for bigger crops at harvest –– which
certainly became evident.

“Once crops received rain, there was a large
uptake of nitrogen and they bounced back from
the stress. Often when early drought stress is 
followed by moisture it leads to an increased risk
of lodging and these crops would have benefited
from a PGR.

“Making Moddus applications earlier in the
spring will help to set crops up to better withstand

stresses of weather influences later in the season
and protect yield potential. This is where using
InSpire will help indicate where PGRs can have the
best potential results,” explains James.

Where there are other stress factors, such as
BYDV and nutrient disorders, InSpire will highlight
that the crop is likely to be regulating itself and no
PGR should be applied while the crop is under
these stresses. In contrast, where soils are 
waterlogged, root growth is likely to have been 
limited by the anaerobic conditions and the tool 
will suggest these crops will benefit from a PGR to
promote root growth as soon as the soils are dry
enough to travel.

The recommendations calculated by InSpire will
be put into practice in trials on Syngenta Innovation
Centres over the coming season and further trials
are being carried out by Mitch at Harper Adams to
improve the database.

“The results from different seasons will help
refine the database,” says James. “There needs to
be an interpretation of the InSpire guidance to
make allowances for crop nutrition information,
like soil mineral nitrogen, organic manures and
applied nitrogen rates, before reaching a final
recommendation.”

The InSpire decision support tool can be found
at www.syngenta.co.uk/pgr-decision-tool

Factoring in-field influences into PGR decisions

Mel Wardle explains the InSpire tool takes
factors such as drilling date and potential yield
into account, along with environmental factors
such as average rainfall and windiness, when
assessing lodging risk.

InSpire suggests how PGR applications should
be spilt to best effect for a variety and its
situation.

Moddus (right) can help thicken stem walls of
varieties with weaker stem strengths.

Sway tends to be a more important factor
influencing lodging in barley crops than in
wheat,” he adds.

Plants get anchorage from their coronal
roots and different varieties can have very
different root architecture. 

“Coronal roots are much more rigid than
the thinner absorption roots responsible for
nutrient and water uptake. They’re formed
early in the plants life and become fully
developed by the time crops reach GS39,”
says Mitch. 

This means there’s a crucial phase in 
the spring when the coronal roots are still
developing, he says, and can be adversely

affected by soil conditions, particularly after
a wet winter and in a spring where soils are
very wet for a prolonged period.

“Anchorage is less than stem strength in
wheat when the soil is wet and depends on
both root and soil properties, so root lodging
is most likely when the soil is wet (and
anchorage is lowest),” he notes.

Soil type also has a key role to play, with
clay soils rapidly wetting-up after rainfall,
weakening root anchorage and making
lodging more likely.

“The bulk density of the soil will also have
an effect on rooting, with a value of around
1.35g/cm3 ideal. Any denser can result in
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The RL produces a rating for lodging risk 
with and without PGR, but there’s no way of
distinguishing whether a variety is more 
susceptible to stem or root lodging, explains
James Southgate.

“This is useful information as it helps us
know which PGR timing is likely to be the most
influential for a particular variety and this is
where the value of the variety work really
comes into play.”

The RL rates Grafton as 8 for lodging risk,
both with and without PGR, indicating a short,
stiff-strawed variety, he points out. “The work
Mitch has done shows Grafton has a good
centre of gravity, so is unlikely to be subjected
to large toppling forces but doesn’t score well
for anchorage. So the RL rating doesn’t give
any indication that there’s likely to be a benefit
from targeting PGRs at the T0 timing.”

The situation with Revelation is entirely 
different, he says. “The RL rates Revelation as
7 for lodging risk without a PGR, and 8 where

a PGR is applied. Mitch’s work shows Revelation
has good anchorage strength but has a weak
centre of gravity, meaning the emphasis on PGR
timing needs to be entirely different than for
Grafton, even though the RL lodging risk scores
are very similar.”

InSpire helps differentiate RL lodging risk

James Southgate points out that varieties with
similar RL ratings for lodging may have a
different risk for stem or root lodging and this
affects the emphasis on PGR timing.

To help growers get the best out of 
technology used in the field, manufacturers
continue to invest in R&D at every level,
from the lab to extensive field trials. CPM
Research Briefings provide not only the 
findings of recent research, but also an
insight into the technology, to ensure a full
understanding of how to optimise its use.

CPM would like to thank Syngenta for
sponsoring this Research Briefing and for
providing privileged access to staff and
material used to help bring it together.

Syngenta is committed to the continued
R&D of both existing technologies and new
products to help farmers get the best from
every application and make more efficient
use of resources –– to grow more from less.
Syngenta invests around £1.1bn a year in
global agriculture R&D. These advances
enable more effective ICM programmes to
create profitable and sustainable intensive
farming systems, now and in the future.

Research Briefing

Early Moddus application (right) at T0 can help
increase the root biomass of plants.

Mitch demonstrates how relative values for stem strength (left) and root anchorage for wheat varieties
can be tested.

rooting being restricted, and if less dense
then the soil is too fluffy. Culturally rolling can
be of benefit in the spring where the 
soil needs consolidating to assist root 
development and improve bulk density.”

Wheat stems are stronger than wheat
roots when pushed over, according to the
testing Mitch has done, which is why in
wheat stem lodging is less likely. In barley
there’s an increased chance of brackling or
stem lodging occurring, he explains.

There’s also a natural variation between
varieties, with some developing thicker stem
walls than others. But it’s the taller varieties,
which typically have extended intervals
between nodes and tend to be weaker
stemmed. 

Measurements in the field using a lodging
meter give a collective measurement of how
all these four individual factors –– height,
stem strength, anchorage and soil strength
–– will stand up to the forces that cause
lodging. Results have shown that very 
little force needs to be exerted on stems 

to cause a plant to fall over, with just 
0.2-0.3Nm typical. 

“Because of theses physical properties,
lodging is most likely during grain fill ––
when roots and stem won’t get any stronger
but toppling forces are at their greatest,
especially if they’re subjected to high winds
and heavy rain,” he says.

But there are large seasonal variations in
anchorage root strength and stem strength
so it’s important to assess growth in the
Spring to make crop management 
decisions. Assessing biomass or Green Area

Research briefing

Index at GS25 is the ideal time to assess
how susceptible a crop may be to lodging,
with higher biomass crops strongly linked to
higher potential yields, advises Mitch. n
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Tubers from plots treated with Allstar have 
been reported to have a bloom to their skins,
enhancing their skin finish.

Fast, even 
crop emergence aids
the management of

the crop for the entire
season.”

“

New SDHIs increase
options

Roots 
New chemistry

In an era where potato 
products are disappearing

more quickly than the 
innovation pipeline can 

deliver new ones, things are
looking up with the arrival of
a new SDHI and another well

on its way. CPM finds out
how they’ve performed in
grower experience trials

By Lucy de la Pasture

New product launches are few and far
between these days, so the launch of
BASF’s Allstar is welcome news for 
potato growers and offers an alternative
treatment to Amistar (azoxystrobin),
explains Paul Goddard, BASF technical
lead for potatoes.

The active ingredient in Allstar is
fluxapyroxad (300g/l), already familiar to
cereal growers as the active in BASF’s
cereal SDHI fungicide Imtrex (62.5g/l). It’s
applied as an in-furrow treatment, in the
same way as Amistar, and has comparable
efficacy on rhizoctonia (Rhizoctonia solani)

and black dot (Colletotrichum coccodes),
notes Paul. 

But the new chemistry also brings with 
it some added benefits, over and above
disease control. And it’s these that have
particularly caught the attention in 50 
on-farm trials that were set up as part of 
a grower experience programme in 2017
across the length and breadth of the UK.

Delayed emergence
Early in the season, rhizoctonia stem
canker causes delayed emergence and
stolon pruning, resulting in crops of
uneven size and maturity. Treatments
applied to control the disease are also
known to delay crop emergence slightly
and any grower or agronomist of a certain
age remembers the dire effects on crop
emergence when new seed treatment
Gambit (fenpiclonil) was first applied in the
late 1990s and quickly withdrawn soon
after. When it comes to Allstar, Paul says
with absolute confidence that treatment 
is exceptionally kind to the crop, with 
minimal delays observed in emergence
and sometimes no delay at all.

“2017 was a very benevolent season,
with crop emergence generally good,”
says Paul. “For Allstar treated crops, 
emergence was often the same as for
untreated crops and quicker than where
crops were treated with Amistar. In a 

cooler spring I’d expect the differences to
be more marked.

“Fast, even crop emergence aids the
management of the crop for the entire 
season –– helping with everything from
weed control to tuber uniformity, skin set
and dry matter,” he explains.

During the season, rhizoctonia causes a
number of symptoms on the tuber, including
netting or elephant hide, growth distortions
and the characteristic black scurf symptoms
caused by the sclerotia of the fungus.

“One of the most noticeable effects of
Allstar is a ‘bloom’ to the skins of treated
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Jonah Ehmann compared Allstar alongside his
usual Amistar treatment last season and was
impressed with the results.

Allstar’s smooth-flow formulation is very kind to
machinery, with less problems from blocked
nozzles.
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A new nematicide being developed by Bayer
has the potential to form part of an integrated
strategy for PCN management. That’s the 
conclusion Produce Solutions agronomist 
Alistair Neill drew from a trial he ran last year 
in a pre-pack crop on Holbeach Marsh.

“The pressure on the few options currently
available is huge so we were keen to try it out,”
Alistair says. Currently referred to by its 
development code AR83685, this novel 
nematicide is based on the SDHI active 
substance fluopyram –– an active already used
as a fungicide –– which works by inhibiting ATP
production in mitochondria. ATP is the fuel that
cells need to operate, so when its production is
inhibited the nematode becomes paralysed and
then dies.

“A major attraction for growers will be its 
liquid formulation designed for ultra-low dose
application at a rate of 625ml/ha delivering 
250g/ha of active substance.”

Alistair constructed the trial to compare 
the efficacy of AR83685 against Nemathorin 
(fosthiazate), a combination of Nemathorin and
AR83685, and an untreated control. The trial site
was a loamy silt where sampling had indicated a
PCN population of 8.6 eggs per gram of soil,
which he says is not uncommon for the area
where many fields have PCN present.

The field was already destined for a crop of

variety Nectar which has a resistance rating of 
1 against G. rostochiensis and G. pallida. This
means in the presence of PCN, populations
could potentially increase dramatically.
Anecdotally Nectar is reported to be fairly 
tolerant to PCN and Alistair says this was borne
out by the trial.

Nemathorin was applied at 30kg/ha overall,
then incorporated to 15cm with a rotavator.
AR83685 was applied in-furrow at 625 ml/ha.
Emergence and groundcover were monitored
using the NIAB-CUF ‘CanopyCheck’ app and root
invasion prognosis was carried out at Harper
Adams University to identify how many juveniles
were able to invade the roots.

While there were no significant differences
between the treatments at emergence and
canopy expansion, the root invasion prognosis
gave an interesting insight into the novel
nematicide’s role. Nemathorin reduced invasion
by 40% and AR83685 reduced it by 53%,
when compared with the untreated plot, where
root invasion was 450 juveniles per gram of 
root matter. The best result was from the 
combination of AR83685 plus Nemathorin 
which reduced invasion by 58%.

Alistair suggests this could be due to the
nematicides’ complementary application 
methods, with the in-furrow applied AR83685
providing early protection around the seed tuber

Trial shows nematicide combo works best  

Alistair Neil believes Bayer’s new nematicide,
AR83685, will be best used in combination 
with a reduced rate of established products.

and backed up by Nemathorin’s activity through
the bed profile.

From these root invasion results he believes
that a combined approach will work best.
“Integrating with other granular nematicides
through the bed profile, at potentially lower
rates, could be a valuable method of sustaining
existing nematicide chemistry. With a completely
new mode of action and an anticipated harvest
interval shorter than current nematicides,
AR83685 looks set to be a valuable tool for
growers, particularly on short-season crops
where PCN management is currently restricted
by longer harvest intervals.”

tubers, making the sample visually 
appealing. It’s this effect that caught 
the attention of the majority of the 
grower-experience group, who rated skin 
finish and marketability of tubers harvested
as better than the Amistar alternative.”

Jonah Ehmann, potato production 
manager at Greenseed International, was

one of the growers that took part in BASF’s
grower-experience trials across the UK,
enabling them to have a look-see at Allstar
in their own commercial situation.

Rhizoctonia treatment
Jonah has 600ha of potatoes under his
wing in West Norfolk and chose to try
Allstar alongside his usual rhizoctonia
treatment of Amistar on a crop of Maris
Peer, grown for the baby-new pillow pack
market. It’s a crop where size and skin 
finish are all-important and the stolon
pruning and patchy emergence resulting
from rhizoctonia infection can have a
tremendous effect on the uniformity of
tubers, reducing marketable yield of
tubers in the target range of 25-45mm.

“We applied the Allstar in-furrow to five
beds of Maris Peer using a Team Sprayer
with Dosatron and noticed emergence 
1-2 days earlier than the Amistar treated
beds. When we came to assess the 
differences between the two treatments
using yield digs, there were more tubers 
in the 25-45mm size fraction, giving a
1.5t/ha increase in marketable yield in 

the Allstar-treated beds. There was also
less common scab on tubers,” he notes.

This reduction in the severity of 
common scab was observed in other trials
but Paul doesn’t believe that it’s due to a
direct effect of the fungicide treatment. 
“I think there’s an indirect effect on 
common scab where the Allstar effectively
tightens the period of tuber initiation (by
controlling rhizoctonia), which makes it
easier to time irrigation during this window
to prevent common scab.”

In addition to rhizoctonia, Allstar has an

New chemistry
s
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SASA’s Dr Jon Pickup warns there can be no
short-cuts when sampling for PCN. Speaking at
the AHDB Agronomist Conference last Dec, he
explains that the less soil tested means there’s 
a lower chance of detection.

“No detection doesn’t necessarily mean 
freedom from PCN — populations take time to
reach a detectable threshold,” he explains.

Sample size is the key to getting a more 
reliable result from sampling, with larger soil
samples providing a more accurate population
estimate. “Increasing the number of cores taken
is more important than increasing core size.

The minimum number of samples taken per ha
should be 49, sampling using a 7 x 7 grid 
system,” he suggests.

Sub-sampling for analysis in the lab is another
area where inaccuracies can creep in and Jon
advises that samples should be thoroughly mixed
before any sub-samples are taken.

“For very high PCN populations (100 eggs/g),
small subsamples of 100g are acceptable but
where intolerant varieties are to be grown on
light sandy soils, larger subsamples (minimum 
of 400g/ha) should be analysed to increase the
possibility of detection,” he concludes.

Go large with PCN sample size

“The purpose of the trial was to try 
and establish if the use of commercial 
fungicide products would improve skin 
finishes and increase the marketable yield.
The trial was split into four plots with 
treatments of Maxim (fludioxonil), Amistar,
Allstar and a control plot. The focus was
on the effects of black dot, black scurf, 
silver scurf and common scab on 
marketable yield,” explains Kevin.

The trial site was unirrigated and black
dot risk assessed as low, according to the

Allstar-treated tubers have consistently shown 
a minimal delay in emergence compared to 
other treatments.

New chemistry

effect on black dot, another important 
skin blemish disease. “Good efficacy has
been shown in the lab, with field studies
confirming a useful reduction in the field.
An observation from a crop of Estima in
the Grower Experience Programme
showed Allstar and Amistar to have 
equivalent efficacy –– 13% and 14% 
mean coverage respectively.

“But this assessment didn’t capture that

the symptoms were more pronounced in
the Amistar treated sample, looking to be
more mature with a greater degree of the
bronzing associated with the disease,” 
he says.

Branston agronomist Kevin Hall carried
out a trial looking at different fungicide
treatments at planting as part of his BASIS
qualification. The trial was carried out 
in 2017 in Angus, Scotland within a 
commercial crop of Maris Piper grown 
on a sandy loam soil. s

s





New chemistry

Treatment Sample Tuber no. Yield t/ha Pick off % Marketable
weight (Kg) yield t/ha

Untreated 9.9 81 53.62 25.22% 40.15

Amistar 9.4 71 51.10 18.10% 41.85

Allstar 9.1 74 49.47 12.00% 43.54

Maxim 8.9 79 48.38 8.12% 44.45

Source: Kevin Hall, Branstons

Results of trial digs – Angus, Scotland 2017

The emergence of a new strain of potato late
blight (Phytophthora infestans) with resistance
to fluazinam is creating concern among 
agronomists. After five cases of 37_A2 (Dark
Green 37) were confirmed in the UK in 2016 it’s
spread, mainly to neighbouring counties around
the Midlands, but also as far as Kent.

“From only a handful of cases in 2016, we’ve
seen more than 40 confirmed cases in 2017,”
says Darryl Shailes, Hutchinsons potato 
agronomist. “In what was a relatively low-pressure
year, this is an alarming rate of expansion with
incidents in Kent, Shrops, North Yorks, Cheshire,
Staffs and Derbys.”

According to the genotyping data presented
by Dr David Cooke at the AHDB Agronomist
Conference, the prevalence of 37_A2 has
increased from just 3% of isolates tested in
2016 to 24% in 2017. An increased incidence
of tuber blight in store has further pointed 
the finger towards the ingress of the 
fluazinam-insensitive strain.

Although little is known about this strain, it’s
proved to be highly aggressive. More information
on the phenotype of 37_A2 will be emerging 
from the EU project IPMBlight 2.0, being led by Dr
Didier Andrivon at INRA in France.

For many years fluazinam has been a 
mainstay in most programmes and has proved
to be amongst the most effective actives on
13_A2. It’s possible that such frequent use has
increased the selection pressure on fluazinam,
says Darryl. This raises questions about how
best to manage blight at the start and end of
the programme, the main fluazinam usage 
period, he notes.

John Keer, agronomist for Richard Austin

Agriculture Services, shares this concern.
“We need to look at using something other 
than fluazinam, both early and at the tail-end of
programmes. I don’t see that we can risk it
when there’s a new strain and we don’t know
how dominant it will be. Fortunately, we haven’t
seen any in East Anglia yet, but that can
change,” he says.

Both Darryl and John have a similar answer
to this conundrum and suggest making more
strategic use of Infinito (propamocarb+ 
fluopicolide) by bringing forward applications 
to the start of the season.

“It’s the start of the season which concerns
me most,” says John. “The only time I’ve ever
had trouble controlling blight is when it’s got in
early and got away. I regard the first three blight

New blight strain means fungicide rethink

New blight strain 37_A2 has increased markedly during 2017 and will cause a rethink in blight strategies. Source: AHDB/James
Hutton Institute

sprays as being very important, so 
will look to use Infinito here where possible,”
he says.

But both agree that tuber blight protection
remains a priority. “In recent years we haven’t
seen much tuber blight, even though we’ve had
seasons with high pressure. It seems that
37_A2 is equally threatening to tubers as it is 
to foliage,” says Darryl.

“We still have Ranman (cyazofamid), Percos
(amectoctradin+ dimethomorph) and Presidium
(dimethoorph+ zoxamide) to use for tuber blight.
But 37_A2 may prove more of a threat than
we’ve seen with either 6_A1 or 13_A2, so the
flupicolide in Infinito will remain important here
too,” he adds.

Blight populations 2017 

results of soil samples analysed by
SRUC in Aberdeen. The Maxim treated
seed was applied on 20 Feb over a roller
table at a rate of 250ml/t in 2.0 litres of
water and the in-furrow treatments, Amistar
at 3 l/ha and Allstar at 0.8 l/ha, were
applied at planting on 1 May.

“The plot treated with Allstar established

quicker than the other treated plots.
Amistar and the untreated plot followed
closely behind, while the Maxim treated
plot emerged four days later. Test digs
from one plant were completed on 24 July
across all 4 plots and showed the Maxim
and Allstar treatments produced more
tubers and were uniform in size. The

Amistar and untreated plots produced
lower tuber numbers and were less 
uniform in size,” notes Kevin.

“Amistar had similar pick off as the
Allstar plot but the Amistar produced more
growth cracks than other plots,” he adds.

Perhaps where Allstar really proves
itself is in ease of application, Paul 
suggests. “We’ve tested it through a 
variety of applicators, including Team,
Grimme and Techneat, and the 
smooth-flow formulation is proving 
very kind to the equipment.

“The formulation is slow to settle out
and has a reduced potential to block 
nozzles. Allstar can also be applied
through the Dosatron applicators used to
apply Amistar but the lower rate means
the container washings must be used to
bulk up the concentrate,” he adds. n
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There can be little doubt that
there are huge changes ahead
in the way we farm. For some
that’s exciting and full of
opportunities, for many it’s just
plain worrying. Right now,
we’re slightly between a rock
and a hard place. It’s difficult
to plan for change when you
don’t know exactly what’s
coming. How do you adopt the
new disruptive technologies
that are going to change the
very fabric of agricultural 
practice when the technologies
themselves aren’t quite 
ready yet? And will they be
affordable. All big questions.

Some of these technologies
will help us manage problems
like fungicide resistance, but
trusting them to reliably deliver
will take time. Agriculture is a
very risk-averse industry, the
stakes are high and making 
a wrong call can soon turn a
mediocre profit into a devastating
loss. So it’s no wonder we’re
addicted to fungicides, but we
can get smarter in the way we
use them and there are lots of
exciting developments on the
cusp of commercial use. That’s
something we’re going to be
delving into this spring in the
pages of CPM as we explore
fungicide use and resistance
management.

Resistance is an issue
of huge importance to

the industry and the
headline science 
is crystal clear 
–– the more times a

fungicide is sprayed,
the more we select for

resistance in the septoria 
population. The fact we have
developed resistance to 
fungicides with a single target
site isn’t a surprise, it’s expected.
But delve a bit deeper and the
science becomes a little less
clear cut. How the septoria
pathogen will evolve is complex
–– with SDHI resistance we’re
dealing with an unknown.

While not underplaying the
importance of resistance ––
fungicides are critical to wheat
production on the western
fringe of wheat growing in
Europe –– it’s important not to
over-interpret the data presented
at the AHDB conference. My
instant reaction was to leap
onto an evangelical pedestal,
the end of SDHIs is nigh, and
proclaim using two SDHIs in the
programme is a bad thing. But 
I think there’s some serious
thought required before going
down that particular route. 
It’s just not that simple.

The way fungicides are used
and assessed in fungicide 
performance trials is a far 
cry from how they’re used in
practice, where mixtures are
order of the day. That’s not to
say that these trials don’t give 
a valuable insight into what’s
probably also happening to
some extent in the field, they
undoubtedly do.

But it’s also important that we
don’t lose all context here and
leap down a route we may
regret. In France the regulators
only allow one application and
it hasn’t prevented them from
having resistance problems.
The fact that our decline in
azole efficacy seems to have
levelled out is most likely
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because the SDHIs have taken
a bit of pressure off them, surely
a reasonable case for two
applications under many 
circumstances?

That’s not to say there isn’t
scope to reduce fungicide
usage, tailoring programmes
according to disease risk is
undoubtedly the way forward
and this is where new technology
can’t come soon enough. I’m
excited that in the very near
future it’ll be possible to go out
into the field and test for septoria
in its latent phase. Combine 
this with spore detection and
sensor technology and then
there’s a fair chance of picking
up on hotspots of early infection.
These technologies will provide
us with the opportunity to apply
fungicides before they’re put
under the pressure of being
applied in a curative situation.
Bingo!

Resistance is complicated
and it’s not surprising if growers
feel a little confused about what
they should or shouldn’t be
doing. That’s where the recently
announced AHDB Fungicide

Futures initiative will need 
to deliver crystal clear, yet 
sensible messages that won’t
compromise the effectiveness
of disease control. It will be
interesting to see how the 
campaign develops.

Undoubtedly there’s always 
a difficulty in unwrapping the
commercial messages around
products and being clear about
any possible implications 
on the pathogen population.
The reality is that we’re all
responsible for the future of
active ingredients, which 
probably means many 
fungicide programmes need 
to be picked apart and put
back together again. 

Resistance management strategies really need thinking through.
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