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INTRODUCTION

MIKE DONOVAN, epitor

| have some sympathy for the new
Defra Secretary Ranil Jayawardena. He
got the job on Sept 6 and before the
month was out was facing questions
over ELMS - the greatest change in UK
farming since the 1947 Agriculture Act.
Ranil's knowledge of farming is scant and
he was surely hoping for time to bone
up on the huge industry he now heads.
Farming, environment, water and nature
do not feature in his CV!

The growing financial crisis of the new
government makes a re-think of ELMS
look increasingly probable, and Minister
Jayawardena will be lobbied from all
sides. Government will question the
benefits of farm subsidy. The NFU is
not happy with present arrangements.
Minette Batters wants the scheme
delayed, saying "We called for a delay
... because we believe that the SFI [part
of ELMS] needed to have more detail
and it needs to be profitable. We have
always been calling for a better policy,
one that does deliver for food production
and for the environment." Pro-ecology

NFU members threaten to leave while
Batters' supporters want area payments
to continue.

On Sept 26 a Defra spokeswoman
explained that, while environmental
land management remained important,
the department was reviewing its plans
"given the pressures on farmers, and
the government's aims of boosting food
security and economic growth". With
the economy haemorrhaging as it is
she could easily be referring to the UK
economy rather than farmers.

She added: "In the light of the current
global economic situation, we know that
the cost of inputs has gone up, which
might make it more difficult for farmers
to both improve the natural environment
and underpin food production, so we will
continue our engagement with the sector
to make sure the outcomes that the
British people want to see are delivered."

Given the current dismal national
financial scene it looks very much as
if ELMS will be on the back burner for

some time with a distinct possibility of a
cut in overall farm payments.

Direct Diriller readers know
conventional cultivation methods are
from the Steam Age and farming is
moving quickly to a period of biology and
working with nature. Yet the lobbying
power of ‘old ag’ remains considerable
and Mr Jayawardene will need rapid
education into the costs, benefits and
needs of the new biological farmer. First
among this is trials and advice, which is
where Direct Driller (and Practical Farm
Ideas) can play a part. Read this issue of
Direct Driller and you will find a dozen
and more vital areas of research, many
being tackled by
individual farmers.

Finally, |
sincerely thank
all who have
contributed, and
invite others to do
the same.

READING MORE

We have recently taken part in an
Innovate UK competition to try and
encourage farmers to read more formal
material. Trial results, papers, research,
on-farm projects and so forth. The
assumption being that farmers who are
better informed, make better decisions
and thus become more profitable or
sustainable (or both hopefully). This
same aim being the reason behind this
magazine and Groundswell starting at the
same time. We wanted to give farmers a
view on farming knowledge that wasn't
available through conventional sources.
This concept was also peer reviewed in
a paper by Sumane et al (2018). Farmers
who read more information from more
sources are more resilient.

It has been an interesting exercise.
Some great ideas, like how to integrate
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CHRIS FELLOWS

video content into this knowledge
exchange process, which we have
trialled in Resources on The Farming
Forum. It is hard to link contextually to
a video without a transcript to it. This
really makes you think about the overall
knowledge exchange landscape when
faced with a problem.

As part of the process, we built TFF
Resources to test how we could put
formal and informal content on the
same site and trial ways to present and
promote it. The first thing to note is
that TFF Resources now contains over
1200 pieces of knowledge. We have
included many around the regen and
conversation ag topics. It has also in the
last 4 months generated over 150,000
reads of this content organically. We
intend to increase this to over 10,000

knowledge pieces over the next few
years and create a library of information.
But the real challenge is how you help
farmers navigate that information and
“suggest” what to read next. That is,
the content that they will find most
interesting and relevant. We don’t have
all the answers right now, but a solution
will help farming as a whole and balance
some of the commercial bias that sits
behind so much of the knowledge we
currently read.

Have a look

at the TFF
Resources
section by
scanning the QR
Code and see
what you can
find of interest.

Clet WL 1Y

@il
--Jﬂ1‘1-" R

o s e g

ISSUE 19 |OCTOBER 2022




It all
starts with
' boots on your
ground

ProCam brings you practical precision farming
solutions that create true value to you and your
pbusiness. It's about dialogue and experience —
not just data, downloads and images.

01763 245223 @

WWW.PROCAM.CO.UK | ©@ PROC AV

Unit 6, Wireless Station Park, Chestnut Lane,
Kneesworth, Royston, Herts SG8 5JH procam agriculture



FEATURE

FEATURED FARMER

JOHN FARRINGTON

Farm Facts

245 Ha plus 40 Ha Woodland

Arable, Sheep and Diversification

Crops: Wheat OSR Oats Maize Spring Beans Miscanthus
Rainfall: 850-900mm average. Last 3 years 1200mm.
Soils: Sandy Loam, “Hungry” Soil, Low CEC and Low OM

In the time | have been a reader of Direct Driller Magazine, |
have learnt a lot from the magazine’s content. While at the
fantastic Groundswell event, Chris Fellows persuaded me to
write a contribution to the magazine, which | am more than
happy to do to give something back, so here is my roller
coaster ride so far.

| farm in partnership with my brother, Charlie, based
in West Somerset. My father had got out of beef in 1999,
contractors had been doing the majority of the arable work,
and the grassland was rented out to neighbouring livestock
farmers while he concentrated his efforts on old farm building
renovations.

When | came back to the farm | gradually took operations
back in hand and set about trying to improve the farming
system. No disrespect to my father, but the soils had been
overworked and under loved. The plough was used up until
2000, then a “min till” approach was taken with a tine and disc
machine. Stubble was worked soon after harvest to get a chit
and again before a contractors Vaderstad Rapid did the drilling,
by the time it had been rolled it was like a sandy beach. At the
time It all looked lovely and a perfect seed bed, but often the
weather that followed was the down fall of the system. The
autumn rain came and capped the surface, and the wheelings
of the drill were there to be seen all year on the headlands.
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We had to change
something.

Not having any FYM
on the farm, | used
sewage sludge from
Wessex water for a
number of vears, but |
stopped using it 3 years
ago, concerned about
the long-term effects
of the chemical based
cleaning products that
go down the kitchen /
bathroom waste pipes.
| did use green waste
compost for a few
years, a combination
of haulage costs and
plastic in the compost
put a stop to this.

| decided to chop all straw to help put some goodness back
into the soil. Being blackgrass free, | was concerned about
balers bringing it onto the farm, it can be found locally. But
chopping straw has had a knock-on effect when establishing
cover crops and OSR in a direct drill scenario.

To help the process | wanted to grow cover crops and go
down the direct drilling route. | found a 2nd hand 4m Horsch
Sprinter that our 150hp copes with on our hills. The Horsch
duetts were removed and 4" Bourgault coulters fitted and ran
them for 3/4 years. | now also have a set of 2" Bourgault. The
4" generally do cover crops and forage crops for sheep and
the 2” do everything else. | have been really pleased with both
sets of points and their low disturbance.

Now all crops are direct drilled. We have also done some
targeted subsoiling. Crops are certainly looking a lot more
even across the field and right out to the edge of the field
since we have reduced cultivations.

Cover crops have been grown for a number of years, usually
consisting of phacelia, vetch, radish, berseem clover, bought as
straights and mixed on farm. Costing around £25/Ha. These
were grazed during the winter by a neighbour but now we
have more control as our sheep graze the covers. Catch crops
are grown when timing allows.

Another trigger for my change in thinking, was taking part
in AHDB benchmarking and seeing my chemical costs £40/
Ha higher that the group average, being a lower yielding farm
than the group this was a concern (wheat average 8.6T/Ha). |
was wanting to implement some changes (that we have now
done) but | was not getting the support from my agronomist,
so | made the change to an Independent who was on the
same line of thought as myself, and this has been a breath of
fresh air.
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Insecticides
have not been
used on the farm
for about 4 years,
we are trying to
{ build up natural
predators  within
§ and around the
£ field. BYDV has
not been anymore
of a problem than
it used to be when
using insecticides,
other than one
field which had
a spring/summer
cover crop mix which included oats, the wheat was drilled into
this on the green and we had a problem with “green bridge”
carryover. | have stopped using all seed dressings and the
home saved seed is tested for disease.

In Autumn 2019 we had 2 part fields of OSR and Wheat
which we wrote off and used the failure as an opportunity
in the spring to put in some small leaved white clover as an
understorey in the following wheat crop. This was grazed
twice over the summer. Our Sprinter drill wouldn't cope with
drilling into the clover so Horizon Agriculture came with their
DSX drilling wheat into 4” tall wet clover after 16mm of rain
overnight. This was an impressive machine, did a fantastic job,
and the wheat looked the best on the farm right up until late
May. Nutrition was used instead of fungicides, no pgr and only
125kg N. It combined easily leaving a clover understorey for
the sheep to graze a few weeks after harvest. The yield was
disappointing at 6.2T/Ha, after how good the crop looked.
This was mainly due to the low rate of N. We had hoped the
clover would nodulate and provide some N to the growing
crop but this did not happen due to the cold spring and the
clover using the artificial N rather than producing its own.
The winter oats following the wheat/clover looked greener all
season where the clover had been and yielded higher than
the rest of the field, but the clover ended up being sprayed
out with a communication error from myself. The other part
field of clover was going into its 2nd year with 2nd wheat,
we had to spray the clover off as too many grass weeds were
present even after glyphosate and hard grazing before drilling.
| see clover being used somewhere in the rotation but it is
a challenge to keep grass weeds out with just glyphosate
between crops. | need to try it again.

| wish | could justify the Horizon DSX as it was a fantastic
product, instead | fitted a set of front cutting discs to run in
line with each leg onto my Sprinter. This has been great for
cutting through trash and reducing soil disturbance from the
coulter.

We always used to be a 4 spray fungicide programme
whatever the weather, we now react to the crop/season and
try to use more nutrition and less fungicides. Nitrogen has
always been 220kg for wheat and we have started to reduce
this over the last few years. This year we were at 170kg, Last
year we tried to reduce N too quickly and by too much in a
few fields and it did show up. | feel it needs to be reduced in

small increments each year.

We moved to liquid fertiliser 2 seasons ago, to help with the
accuracy around the headlands on our small fields (average 10
acre), a carbon source of fulvic and humic acids are added to
the liquid fertiliser.

In September 2021 we bought our own flock of 500 Exlana
breeding ewes onto the farm, forage based, lambing outdoors.
Sheep was totally new to us, but it hasn't been a disaster in
our 1st season !! This was to make better use of the grassland
that had been rented out and have better control of the sheep
when grazing cover crops and winter cereals and to bring
livestock and some muck back onto the farm. | get reminded
that | said “ | would never be a livestock farmer.” We have
survived year one...

As a trail - A cover crop was planted in August 2021 after
oats, volunteer oats sprayed out, but no glyphosate, Wheat
was direct drilled into this in October, with sheep grazing for
a week after drilling. Wheat and cover crop continued to grow
together with sheep grazing it again in Jan/Feb. The cover
crop was then sprayed out in early March. The wheat yield
was a little lower, but this is also the lightest field on the farm
so the drought may have contributed. More trials needed.

VTR TN T Y
) “\\f N { i

| have always
been against
renting  ground
- out for maize/
potatoes
iy undoing
! all  the  sall
improvements.
d But this year |
§ planted strip till
maize into cover
crop. | am taking
the financial risk
f and growing it
' for a neighbour
so | chose the establishment technique. Currently looking
good despite the drought, yet no plough/powerharrow was
involved. Fingers crossed for a dry weather when the forager
arrives.

| have waffled on for long enough now so In summary... We
are learning all the time, got a long way to go, made mistakes
and its certainly not all perfect. But we will continue down
this route and keep learning. | think my neighbours probably
think I'm a bit mad, but you can’t worry what they think, and
hopefully | am one step ahead of where we may have to be
in the future.

My advice would be to get the right people around you to
help you with the direction you want to go, if they don't want
to change then replace them. Try things out on a small scale,
don't feel you need to be spending lots of £££ on new DD
drills or expensive cover crops mixes. There is no quick fix and
there are many parts involved to get it right - It takes time and
don't expect things to change in one season. And finally a lot
of it is certainly in the mind - if the mind won't change it won't
work. Hope you all have a safe and successful harvest and
autumn drilling campaign.

www.directdrillerco.uk 7
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Wisconsin no-till dairyman Chris Conley thwarts heavy rain and hills with no-till, covers and planting green.
By Brian O'Connor originally published by No-Till Farming

No-tiller Chris Conley took two big
steps where other farmers might take
one.

Conley farms 120 acres for feed (silages,
dry hay and high-moisture corn) for
his 52-cow dairy, located down a dirt
road amid a small fold of hills in Dodge
County. The hills make for stunning
views of the surrounding countryside,
and his barn and silo. They also pose
unigue management challenges. Or
they did, until recently.

! e Aot /'- z

Up until 2018, Conley worked his
hilly land using methods that had
been handed down to him by his

grandparents. They involved chisel
plowing to make the land suitable for
planting.

“It's just how | learned how to do it/
he says. “That’s how it was supposed
to be done, and | never thought to
question it at all”

At the same time, the hills limited
his options. Plow in too deep, expose
too much soil, and the hillside could
alternately wash away and then dry out.

‘“They dry out so fast, so it's nice
to keep the ground covered, to help

the water infiltrate in and protect the
soil,” he says. “Fertilizer doesn't mean
anything if you dont have water.
Water's the number one ingredient that
you need for growing a crop.”

The Dodge County Farmers for Healthy
Soil & Healthy Water — a farmer-led
peer group in the county Conley lives in
— started up in about 2017, and Conley
remembers being deeply skeptical
about no-till. He avoided attending the
meetings at first.

“There’'s no way I'm going to this
because this sounds bogus and | don’t
foresee this (no-till) ever working,’
he remembers telling a friend who
was encouraging him to attend the
meetings.

However, the friend persisted. After
consulting with his wife, Conley went
to a meeting. At the meeting, he saw
Ray Archuleta’s rainfall simulation
demonstration, where water is sprinkled
over trays containing no-till and ftilled
soils. For those who haven't seen it, the
water moves rapidly through the no-
till soil but tends to pool on top of the
tilled soil without going very deep and
then it runs off, just like in an erosion
event in the field.

‘After | saw his rainfall simulator,
it made me a believer that no-till can
work,” he says.

However, the final straw was an
episode of public television on the Gulf
of Mexico’s hypoxic zone.

‘There was a segment about
fishermen in the Gulf of Mexico,” he
says. “That’s a big point that really made
me switch. They were talking about
how all the nutrients and fertilizers are
going into the watersheds here, then go

into the Mississippi River and down to
the Gulf of Mexico.”

The hypoxic zone means fishermen
must travel further out into the gulf, into
more dangerous waters, to catch the
same number of fish. The idea bothered
Conley’s working-class conscience.

“The way | look at it, we're farmers
of the land, and they’re farmers of the
sea,” he says. “They have just as hard of
a time making money as we do, so if we
could do something to help them out
down there, | think it's a good thing.

Conley flirted with no-till in 2017,
planting a small field to test the results.

He jumped in with both feet in 2018.
But not only did he switch all of his
acres over to no-till, he took it a step
further and planted it all green into a
rye cover. He leaves about 20 acres
of rye without corn to graze his dairy
COWS.

Conley doesn’t compare vyields.
Because his operation is focused on
milk production, not food crops, he's
one step removed from the impacts
of a bad season. At the same time,
he has reduced labor and equipment
maintenance expenses while
maintaining profit.

And the soil on his hills stays in place,
even under heavy rainfall.
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Conley’s first concern was whether
he could no-till without forking over a
hefty sum for a new planter. However,
when he began his research online,
he found numerous examples of
farmers using older equipment, and the
originators and proponents of no-till
using their contemporary equipment to
accomplish the same ends.

“They started out with John Deere
planters, the same as what | have,” he
says. “So I'm like ‘Well, if they started
out with it, there’s no reason why | can’t

use what | have.”

More research turned up the
fundamental  similarities  between
today’s equipment and past equipment.

“The concept of putting a seed from
the box to the ground is basically the
same,” he says. “It's just newer planters
can go faster.

“If | can go slow and plant my crop with
an old planter, I'm still money ahead
because I'm not spending all that time
in another tractor tilling and all that.”

Ultimately, Conley decided to go
with his older planter, which he says
resembles an Atari game console in its
sophistication, but was good enough
for his needs.

“My corn planter is a John Deere 7000
from the early 1980s,” he says. “The
only thing on it is a light that tells if
you're planting or not planting.”

Conley added May Wes spiked closing
wheels, Keeton seed firmers and Dawn
row cleaners to his 4-row planter,
which is on 36-inch spacing. He puts
50-pound sandbags in each of the
planter’s insecticide boxes to increase
the down force.

He went with second-hand
modifications for economy’s sake.
Despite  the  modifications  and

added weight, he says he would be
comfortable pulling the planter with a
50-horsepower tractor, though he uses
an 80-horsepower tractor for the work.

The next consideration was herbicides.
Conley has his custom applied by
the local co-op, which uses a blend
of Roundup, Halex, atrazine and
Dominance herbicides.

‘| don't know much about chemicals,
and | trust their judgment on what
there is for weeds and what you need
for a burndown,” he says.

He's looking into the possibility of
eliminating herbicide as much as
possible, and potentially using roller-
crimping to terminate cover crops.

“I'm not saying that | want to be organic,”
he says. “l want to be able to keep the
tool in the toolbox using herbicide.”

Conley had previously stopped using
phosphorous (P) based on soil testing
results. In 2022, he’s following a
nutrient management plan, and testing
showed he didn’t need any potassium

Calcifert ~LKAB

Calcifert Lime

Calcifert Lime is a granulated calcium lime proven

to neutralise soil acidity. Apply Calcifert Lime to
optimise soil pH and ensure the availability and
efficiency of nutrients in the soil and applied
fertiliser.

Give your crops the best start by applying a quality
liming product.

Find out more at www.lkabminerals.com/calcifert
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(K), either.
Currently Conley uses 100 pounds of
urea and 50 pounds of AMS with his
planter. The starter nutrients are placed
4 inches away from the seed trench
because he doesn't have no-till fertilizer
coulters. He broadcasts an additional
100 pounds of urea at the V5 growth
stage, and continuously applies manure
from his cows throughout the season.

For his planting green plans, in the
third week of May he typically plants
corn at a rate of 34,500 seeds per acre
into a stand of living rye that had been
seeded at a rate of 60 pounds per acre
in October (though he has planted as
late as Christmas Eve). He bumped the
rate up to 100 pounds per acre in 2022.

He terminates his
planting.

rye cover after

While he'’s used to the practices now,
Conley admits no-till and planting
green caused nerves as he launched his
new methods.

“When | started this, there were a lot
of sleepless nights. | thought This is
totally not supposed to be working,” he
says. ‘It was so weird. It was one of the
most uncomfortable things | think I've
ever done farming. But now | do it, I'm

like ‘Oh, whatever! It's normal.”

The Sand County Foundation installed
two solar-powered soil probes in his
rye field as part of a wider look at soil
conditions in various tillage methods.
When fall rolled around, Sand County
officials reached out to get the probes
removed, and Conley asked that they
stay in place.

10

‘I had talked to them and finally got

them to keep them in because | felt
that they were missing a crucial time of
the year, over wintertime into spring, of
seeing what the water cycle is,” he says.

That data will become especially
important as winters become warmer.

The results of the study haven't yet been
released. Conley says he's seen some
data that validates his management
decisions, such as more beneficial soil
temperatures under cover crops.

“I've taken temperatures between two
different types of soil — covered and
uncovered — this spring, when the air
temperature was 95 degrees,” he says.
“The uncovered soil was 90 degrees
and my soil underneath the manure and
cover crop rye was 70 degrees.

Those 20 degrees can be the difference
between heat-sterilized biologically
dead soil and biologically active soil in
the summer months, Conley says.

Water infiltration has also improved,
Conley says.

Another data point came in torrents.

Heavy rains swept through southern
Wisconsin on the afternoon of June 16,
2022, forcing motorists to temporarily
shelter on the sides of Interstate
highways. Flash flood warnings were
issued for large parts of Dodge County,
and other nearby counties.

At the hilly, scenic Conley farm, the rain
gauge recorded more than 6.5 inches
of rain. Nearby Hartford recorded 3
inches of rain that day, according to
National Weather Service Records.

After the rain stopped, Conley and his
daughter Mckayla went out to check
whether the heavy rains had moved his
crops. He saw some movement, but not
from his plants.

“The other night, when we got that
heavy rain, after we were done in the
barn, me and Mckayla were looking
out in the field, he says. “There were
millions of earthworms out there. When
you took the flashlight, you could see
the ground move.

On a walking tour the next day, corn
plants nestled in among heavy straw
from his rye covers. On the small paths
and headlands, where patches of some
soil were visible, heavy rains had carved
inch-deep canyons into exposed mud.
The soil under the straw — and under
a layer of manure below that — was
damp but hadn't moved.

“‘It's looking good, | think,” he says,
digging through residue. “How much
better can you have soil covered than
this?”

ISSUE 19| OCTOBER 2022



or when you want to drive down

With 20 years' direct strip-till experience, we know that Claydon drilling is good for your soil and good for your pocket.
It dramatically reduces fuel consumption, aids carbon sequestration and reduces soil erosion. Worms just love it.
And importantly, yields are healthy too.

To discuss sustainable farming, call your local dealer
or Claydon direct on +44 (0)1440 820327.
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EXTRAORDINARY YEA

What an extraordinary growing season we seem to have had. In a nutshell, very low rainfall, low temperatures until
June and good levels of solar radiation (sunshine) resulting in generally good yields with good specific weight and
moderate protein. Especially so as most crops senesced approximately 2 weeks earlier than normal.

All the more extraordinary is where we
have, once again, been trialing reduced
nitrogen rates on production we have
seen very little difference in final yield
between standard N rates and reduced
N rates (until we reach a critical level,
then yield drops significantly). Where
we have found yield difference this
comes from lower grain weight as
opposed to reduced plant counts or
tiller numbers.

So what can we draw from this
wealth of variables?  Firstly, autumn
2021 was the kindest drilling season
we have had for a couple of years
suggesting that most crops went into
good soil conditions backing up the
adage ‘well sown-half grown’! the
autumn and winter that followed was
certainly dryer and in some areas
was probably below average on the
rainfall scale suggesting that crops
rooted well.  Winter was also very
mild with very few days of frost and
certainly no prolonged periods of cold
weather. Wheat tends to be growing
at around 5’C and above and | believe
that the crops were growing most of
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the winter, albeit very slowly probably
contributing to root mass development
as much as above ground vegetative
growth.

Temperature

One of the greatest contributing
factors in this year's vyield-fest has
been the temperature, or rather lack
of if we cast our minds back to the
early spring and summer.  For the
majority of us the temperatures were
in the comfortable mid to high teens
(celcius) occasionally reaching the low
20’s but never exceeding this until
mid-June. Contrary to popular belief
high-temperatures can be one of the
greatest vield reducing factors for
wheat as it can be sensitive to high
temperatures throughout its growth
cycle. It is, however, particularly to
heat during the period from booting,
through ear-emergence and flowering.
This sensitivity then reduces after
flowering trough grain-fill and maturity.
Research shows temperature effects
can start from the mid-late 20's and
become significant once into the 30's.

Written by James Warne from Soil First Farming.

This is particularly so during the period
of pollen formation and fertilisation.

Typically wheat is in flower
around the second wheat in June
(assuming the midlands of the UK).
This occurred 7-10 days earlier this
around, early June.  The first really
warm temperatures occurred around
the 15th June onwards this year. By
which time wheat had passed through
the temperature critical period of
pollen formation and flowering. From
then on the temperatures typically
remained in the low 20’s throughout
June and into July when the skies
cleared and we had prolonged periods
if high 20’s-30's and clear skies. This
warmth and sun, combined with large
soil moisture deficits, lead to rapid
senescence and ripening. But the
critical period of reproductive growth
(stem extension and ear formation
through to flowering) occurred during
steady consistent conditions. The
high temperatures came too late to
have any potential to reduce vyield.
Although those in the very dry east of
the country probably found the lack of
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moisture contributed to a drop in yield.
Nitrogen

It is generally accepted that the
crop only receives half its nitrogen
requirement from that we apply. The
other 50% comes from or via the soil.

With the majority of the nitrogen being
taken up in the nitrate form which is
very water soluble it is assumed that
the plant takes up most of its nitrogen
as nitrate in the soil water. With the
bulk of the uptake happening from stem
extension through to ear emergence.
As | have already mentioned above a
large chunk of the UK was very dry
during this period of April & May with
some areas receiving zero rainfall, yet
crops were still able to access the
nitrogen they required for canopy and
ear development. Although it seems
perhaps not enough to assimilate into
protein but that may also be attributed
to sulphur availability.  What is really
interesting though is where we had
reduced the soil applied N by half,
combined with a small amount of foliar
applied N this gave a very similar yield
to wheat which had received a typical
nitrogen dose. Where we had dropped
the soil applied N further we did start
to see a yield drop. | must stress
these results were consistent on farms
which have been practicing carbon-

building practices as in a Conservation
Agriculture strategy, where we believe
there to be a greater supply of N
available for mineralization by the soil
biology. Although another question
must surely be if the soil was moisture
deficient the biology must surely have
been dormant and therefore unable
to mineralise the nitrogen! It's also
worth noting that while it developed
into another low disease year we saw
a marked increase in mildew develop
in the high N plots compared to
lower total N plots. Never forget that
nitrogen can help drive disease levels
within the crop.

Finally, one of the most perplexing
outcomes of this year is if the crop is
able to produce the yields we have
had when its growing cycle was at
least two weeks shorter than average,
why do we spend so much time and
effort in trying to keep the canopy
green? If there is one thing we have
been shown this year it's the lifespan
of the crop has no direct influence on
the final yield.....

¢ Widths from 3 to 8m

Successful Direct Drilling starts with Simp

*  Low Horse Power - Lighter Tractors - Less Compaction

*  Good penetration - even in high trash volumes & dry soil
¢ Seed always placed in the soil - no “hair-pinning”

¢ Soil movement around the seed - mineralising nutrients
*  Rapid emergence - no growth check, as with disc drills

*  An ability to work in all conditions - wet or dry

¢ Solid or liquid fertiliser options for all models

Simtech Aitchison
Tel: 01728 602178

licity & Versatility

- ——

was-1 yIauwis

Give your seed the best possible start in life, with the unique environment
created by the Inverted T-Slot System

DIRECT DRILLER MAGAZINE

www.simtech-aitchison.com

www.directdriler.co.uk 13




DRILL MANUFACTURERS

IN FOCUS...

The KUHN Performer is a deep cultivator, available in
working widths from 3 to 7 metres, designed to prepare the
soil for minimum tillage drilling. The Performer fulfils four
cultivation tasks in one, by chopping, mixing, loosening, and
levelling the soil in just one pass.

At the front of the machine there are two rows of hydraulically
adjustable, 510mm cutting discs. The discs are capable of
cutting through crop residues and root systems and can be
used independently for stubble cultivation at depths of 10
centimetres, even at higher speeds.

The discs are followed by hydraulically pressured tines with
options for 80mm standard points, 50mm carbide points with
deflectors, or 80mm and 50mm carbide points. The carbide
coating provides strength and durability, making the tine longer
lasting. The tines can be adjusted to operate at depths of 5 to
35 centimetres, depending on the point chosen, to cover a
wide variety of soil types.

Behind the running wheels, are four rows of tines set at
equal widths that perform an in-depth mix, incorporating any
residues and straw into the soil. Also available as standard on
the Performer are 350mm carbide wings.

In addition, a single row of star shaped levelling discs provide

Matt Harrison

KUHN’S PERFORMER OFFERS FOUR
LEVELS OF CULTIVATION

a fine tilth. At the rear of the Performer is a double U-shaped
packer or the option of an HD liner roller to roll the soil and
leave an even finish.

All of the Performer’s functions are adjustable from within

North Yorkshire arable farmer, Matt Harrison, bought
a Performer 4000 for his family farm in Wistow, near
Selby. It has become the primary cultivator for the
1500-acre farm following a decision to move away from
a plough-based system. Mr Harrison said:

“I have been so grateful for the time savings the

, | Performer has brought to the cultivation work on the

farm. It is very easy to set up and requires far less
maintenance than previous cultivators | have used. |

L don’t have to grease the legs and discs to prepare the

machine, which means | can take advantage of every
opportunity | get.”

This time and labour saving is due to the Performer
having easy to change depth settings and fewer
greasing points. “It also has a control box in the cab that

makes life so much easier. Using just one spool | can control the whole machine and quickly make alterations for the

changing land we have on the farm,” he added.

The machine is also helping to reduce the amount of fuel needed to prepare the land. When using a plough-based
system his tractor could use 600 litres of fuel in a 10-hour day and only cover 30 acres. Whereas, with the Performer
the same tractor can cover 60 acres using the same amount of fuel, which has halved is fuel cost. “We use a 2009
CAT Challenger. It is not the newest machine, but it is perfectly suited to the Performer and the cultivation work we
do here. The fuel savings with a min-till system make a big difference. Especially with the recent rise in fuel costs,” he

concluded.
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the cab using KUHN's KTH 105 selector terminal which only The Performer range is designed for tractors with outputs of
requires one double acting valve for the axle and a single between 180 horsepower for the 3 metre machine and 420
acting valve for the safety legs. The discs can be operated horsepower for the 7 metre model. It also folds to less than 3
independently for stubble cultivation and the roller can be metres, making it ideal for tight gates and narrow lanes.

lifted and carried above the soil when not required.

BASE"

BIODIVERSITY - AGRICULTURE - SOIL - ENVIRONMENT

BASE-UK is a nationwide, knowledge exchange organisation led by farmers for farmers
and individuals passionate about the regenerative agricultural system increasing the
sustainability and health of our soil, crops, livestock and therefore our industry.

| hope that by the time you read this you will have safely got harvest 2022 in and been able to start
(in some cases, finished) drilling despite the extreme weather we seem to have experienced this
year so far. It has been fascinating to see how direct drilled crops have coped with the drought.

Dates for the diary:

13th October - Members meeting with Aulden Dunipace and lan Brown - Are Plastic Tree Guards a
Thing of the Past?

20th Qcto be ' embrs meeting with Andrew Voysey - Carbon Paymer . (— Cutting Through the M
23rd a 2 -.\ ‘ -n ber - Cropteqs low Peterborough Find us on sta "," number 1.102.

7th and 8th| / 2023 - ‘Oth 'y AGM c_-- ence - ‘Growing Co ce!

» ‘l‘! ‘ e
Stals AR pEesly mm’ :
Don’t miss out book now' ‘

We are delrghted that Frederic Thomas founder of dASE France and mentor
of our group will be joining us for this event along with Vicki Ro_binson
Andrew Howard, Duncan Wilson, Tom Storr, Alastair Leake, Becky Wilson,
David Hyner, Rick Clark, Liz Stockdale, John Miles, Lance Charity, and lan
Waller. A fantastic mix of science and farmer knowledge exchange to be
savoured.

If you would like to know more about how to join BASE-UK,
please visit our website: www.base-uk.co.uk
or email Rebecca@base-uk.co.uk
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WYE OH WYE...t

2

The River Wye intertwines the border of England and-Wales. Once the nations “favourite” river it now probably has more designations than
actual fish and continues to regularly feature in the media as the poster girl for agricultural pollution. In this article | hope to provide some
insights in the complexities behind the headlines.

WHY THE WYE?

It is designated as a Special Area of Conservation (SAC) and
a Site of Special Scientific Interest (SSSI), it contains an Area
of Outstanding National Beauty (AONB), Nitrate Vulnerable
Zones (NVZ) and Drinking Water Safeguarding Zones
(DWSQZ) vet none of these protections have prevented its
deterioration. SAC rivers have to meet tighter water quality
targets to, in theory, protect their sensitive and rare ecology.
So the Wye along with about fourteen other SAC rivers in
the UK are trying to metaphorically tighten their belts much
more than others.

Is it as green as they say? Algal blooms are caused by a
combination of factors, including periods of warm sunny
weather and low flows. However when these conditions
are combined with a source of nutrients, and in particular
phosphorus which acts the same in water as it does in soil, it
fuels algae growth.

Algal blooms have occurred for decades in the lower
reaches of the Wye and are generally attributed to soil and
nutrient losses as a result of decades of reasonably intensive
agricultural production in Herefordshire, we're an innovative
and industrious lot. However algal blooms are now also
occurring in minor tributaries way up in the catchment,
which indicates that the pattern of nutrient loss is changing
and becoming more widespread.

Thick algal blooms can have severe effects on the river’s
ecology. By discolouring the water, essential sunlight is
prevented from reaching plants like our precious river
crowfoot (ranunculus). Plants play a vital role in the river's
ecology, providing food and habitat forarange of invertebrate,
fish and bird species.
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SO WHERE IS IT ALL COMING FROM?

The predominant cause of pollution historically in the Wye
was due to the poor quality of sewage treatment, however
investment over the decades has improved this significantly
and source apportionment indicates that Welsh Water are
now responsible for only 25-30% of the nutrients in the river.
On the other hand, agriculture as an industry is responsible
for the lions share at 60-65%.

7, /

Left: The Wye at Bridge Sollers, a few miles upstream of Hereford, in July 2013
showing clear water and extensive beds of ranunculus.

Right: Same location in June 2020 with the green tinge of an algal bloom and a
significant reduction in ranunculus.

If you stand behind the ‘“its not us Guv” rhetoric of the
farming unions, or simply have no faith in our Government
and their statutory bodies to undertake their roles effectively
(more on that later!), you may question the datasets
and dispute these figures. So let me assure you that the
same if worse conclusion was also reached by a team of
independent researchers at Lancaster University. After a
three year study called “REPHOKUS” the Lancaster team
have provided significant insight in to the root cause of
the Wye's green waters, detailing how the phosphorus (P)

Phosphate load in Wye Catchment. Load is cumulative and does not reflect phosphate
concentration as river flow will be greater downstream.

Py soures
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Environment Agency Source Apportionment for the Wye
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burden in the catchment accumulates and how losses are
compounded by our circumstances. Their conclusion was
that agriculture accounted for 70% of the P load and that we
were accumulating an excess of approximately 3000t of P
every year in the Wye.

WHY ALL THE CHAT ABOUT CHICKENS?

The REPHOKUS project identified the largest import of P
into the catchment as livestock feed (ca. 5000 t P/ yr), nearly
80% of this is attributed to poultry sector, then 18% to
cattle and sheep, and 2% to pigs. Fertiliser P imports to the
catchment are just over 1000 t yr. From Sun Valley in the
1960s, to Cargill and subsequently Avara, Herefordshire has
long been a major producer of broiler chicken. And with the
move from cages, a significant number of free range sites
have been established to keep up with consumer demand.
We are indeed, for want of a better word, a hotspot. The
figures thrown around are 20million birds, but no one yet has
been able or willing to calculate the exact number. The fact
that its chickens we have a lot of is neither here nor there; a
lot of anything isn’t good for you.

| alluded to compounding circumstances earlier; the Wye
soils are predominantly sandy and silty so are less able to
hold on to nutrients, they are “leaky”. And despite what |
was taught, P can be lost in solution like N. Once the soils
capacity to hold nutrients is exceeded, which for much of
the Wye soils appears to be anything above a P Index of 2,
it can be lost in soil pore water and starts coming out in the
drains. And having an excess of 3000t P every year for quite

some time means that we have been building our P indices
fairly rapidly.

And there you have it, the perfect storm; an ecologically
sensitive river, leaky soils and an intensively farmed
catchment with a huge excess of Phosphorus.

You Know
THE CoST OF NITROGEN
HAsS ROCKETED!

Nitrogen

Biological Nitrogen

What will YOU do this year?

The price will NEVER return to what it was -

BioLOoGICAL NITROGEN
IS A SERIOUS ALTERNATIVE

Again we have a finite amount BUT
early reservations are now being taken.

Call and ask about

Natural Bio-N

“l have to admit to be being pleasantly surprised as it didn’t look as good, but on 5 different fields, you can’t tell the difference on
the yield maps between a full N programme & 100kgs N plus Bio-N. Mr R. McKenzie

Soil Fertility Services: 01366 384899

www.soilfertilityservices.co.uk
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PROJECT CASE STUDY

Through our retailer funded projects (Tesco, Coop and
M&S) we have now worked with 48 free range producers
in the Wye. Noble Foods have provided details of
their supply chain and encouraged their suppliers to
engage with the advice and grants on offer through the
project. The farmers have been positive and proactive
in engaging with us to identify opportunities to reduce
soil and/or nutrient losses from their enterprises. Grant
support has been offered for 55 interventions, with 27
accepted to date. The 27 interventions delivered have
a total value of £126k, funded 50:50 by the project
funders and participating farmers. The improvements
delivered seek to reduce sediment and nutrient losses
directly or indirectly to water, including reseeding range
areas, improving clean/dirty water separation, trialling
wetland systems, roofing veranda areas directly outside
the sheds and increasing tree cover in the range.

WHO THE HECK AM I ANYWAY?

| grew up in Herefordshire, in the nutrient rich fields of my
family’s dairy farm for the sake of transparency, a love for
rivers sparked way back in school Geography lessons which
led me to spend my working life to date trying to improve
their condition. (Early retirement looking less and less likely!)

Desperate to learn about how other countries had used
finances, education and regulation to address issues with
soil and water | applied for a Nuffield Farming Scholarship in
2015. My studies allowed me to see regulatory approaches,
funding models, voluntary and educational programmes
around the world. | rapidly came to the conclusion that no
single mechanism, if implemented alone, could achieve the
long-term positive change we needed. There is a sweet
spot somewhere in the middle and in the 7 years since my
scholarship we still haven't managed to secure it in the Wye...

What's actually being done? With my team of advisers
at The Wye & Usk Foundation, a charitable rivers trust, we
provide support to about 300 farm businesses a year. This
work includes the submission of more than £20m worth of
Countryside Stewardship Schemes in the last 4 years to help
deliver the recommendations we make. In a normal year we
hold about dozen on-farm events with local partners, plus
provide facilitation for three farmer groups. These enable
peer to peer learning, farmers learn best from farmers, those
who have changed practices are best placed to explain what
motivated them, how they overcame barriers, provide insight
to their methods and moral support for others following suit.

Much effort has been put in to work more collaboratively
between partners operating in the same space. The Farm
Herefordshire partnership brings together NGOs like
ourselves and Herefordshire Meadows with local delivery
staff for the AHDB, Catchment Sensitive Farming and CLA
to name but a few, to share resources and deliver more
effectively together.

Through our Wye Agri Food Partnership, part of the
wider Courtauld Commitment instigated by WRAP, we are
delivering collaborative projects with key businesses sourcing
or producing food in the Wye. With the support of the Rivers
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Trust and WWEF our work in the Wye currently involves
projects with Tesco, Coop, M&S, Muller, Avara, Noble Foods,
Stonegate, Kepak and most of the major soft fruit growers.
We are working proactively with these businesses to reduce
pollution risk at all levels of their supply chains, see our
Project Case Study as an example.

Several businesses are also independently exploring new
technologies to enable the export of excess P from the
catchment. If these are successful they could take our P load
back in to balance, and ideally in to deficit so that we can
start to run down the P backlog...

To do that we need a funding framework that facilitates
farming within the limits of our environment. | hoped DEFRA
would agree with this ambition and submitted an application
to Landscape Recovery Scheme but it was unsuccessful. We
now need to find alternative routes to deliver solutions.

Along with a significant number of like minded farmers, my
vision is to develop long term funding streams that would
support us in delivering two key actions: 1. Running down
existing high P levels by farming at low or no P input on
soils at high risk of losses, and 2. Construction of wetlands
downstream of high P fields to buffer the nutrient losses in
the meantime.

WHAT’S MISSING?

One of the essential ingredients from my Nuffield learnings
that is still lacking is regulation. Our Governments have little
appetite to deliver on their promises and therefore their
agencies have no capacity to do so either. Our Ministers and
their teams in DEFRA are delusional to think that generic
nationwide legislation like Farming Rules for Water could
secure the necessary improvements for specific issues like
those faced in the River Wye, especially when they instruct
their agencies not to enforce and allow farming unions to
lobby the life out of them. As a result, we are left with yet
more ineffective legislation and the need for more and more
layers to be added on top of all those that have gone before
in the hope that one may finally do what should have been
achieved long ago.

Any conclusions? The river is in a poor state. Portions of
blame can be placed far and wide; water company, local
authorities, farmers, processors, retailers, all of us living in or
eating food produced from the catchment. But the greatest
share of blame falls squarely at our Governments door. There
is much good will amongst farmers, retailers and processors
to deliver the necessary change and if improvements are
secured it will likely be despite our Governments not because
of them. In the meantime we continue to persevere, idealistic
or not | believe a balance is achievable where food can be
produced within the limits and to the betterment of the local
environment.

Kate Speke-Adams, Head of Land Use, Wye & Usk Foundation.
@HfdshireKate

NUFFIELD

Farming Scholarships
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PREPARE THE SOIL WITH TECHNOLOGY THAT
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We develop innovative agricultural equipment for tillage, sowing and crop care to turn the challenges
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FARM WALK WITH 2022 SOIL FARMER OF
THE YEAR RUNNER-UP ANDREW REES

In the first week of August a range of farmers and industry professionals met at Moor Farm in south west Wales to
hear the 2022 Runner-up to the Soil Farmer of the Year competition, Andrew Rees, explain how he has developed a

Moor farm is a 160 hectare grassland
farm near Haverfordwest, which over
the previous five years has been
undergoing a holistic regeneration
away from winter brassicas and a
high input system to a fully rotational
grazing system integrating diverse
species-rich swards. Andrew has seen
significant benefits to his business
from this change of approach,
including a reduction in fertiliser
cost and usage alongside better herd
health demonstrated by the vast
reduction in veterinary fees.

with different

Experimenting

20

dairy system with soil health at the centre.

mixtures and management has led
Andrew to create a system intended
to provide year-round forage for his
dairy herd. Moving away from pure
perennial ryegrass leys has had its
challenges, but Andrew explains

“Working toa 21 day grazing rotation
is stressful, you can quickly run out of
grass during adverse conditions, the
aim of using herbal and diverse leys
was to increase the resilience of the
grazing platform. Now we have much
more ahead of us and much more
flexibility within the system where we
aim for a 60 day rest period, but this

can be up to 120 days in some cases”.
He adds,

‘“We started by sowing simple
herbal ley mixtures, but as they were
still managed like ryegrass we lost a
lot of the diversity and therefore also
potential yield. Now we have much
longer rest periods between cutting
or grazing to allow for regrowth and
the leys are far more resilient.”

Fields are divided into 0.1 hectare
blocks and animals are moved
according to need. Andrew now has
a keen eye for how much forage his
grazing groups require despite the
wide diversity of covers across the
farm. When asked about his system
Andrew states,

“We use a leader-follower approach
whereby the R2 cattle (10-22 months
old) follow the R1 heifers (3-10
months old), with 24 hours between
the groups in each grazing cell. Having
the smaller cattle grazing first means
they have preferential grazing and we
are not limiting their intake in any way,
not forcing young animals to graze
down also helps lower worm burdens.
Older animals can then be pushed a
bit harder and are able to deal with
the more mature forage”

He further adds,
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The R1 heifers from this spring moving onto a new block of grazing. Andrew uses a portable watering system to make

sure troughs are easily accessible regardless of where the cattle are grazing.

‘Anything which isn't grazed s
hopefully trampled; that is when we
know we have the stocking density
and number of moves per day right -
if the ley is starting to become a bit
stemmy we move them more often,
up to three times per day.”

This trampling action which Andrew
integrates into his system has wider
benefits for the soil in that it is
better protected from environmental
conditions and also now of higher
quality with the constant organic
additions from the leys above. Andrew
fully promotes this system outlining
to the group,

“Changing grassland management
has given conditions for native seeds
to germinate. We don’t want bare soils
that cap and produce the conditions
for weeds to appear. By keeping the
surface covered with either growing
plant matter or the trampled residue,
we reduce our weed burden.”

Since the transition to more species-
rich leys Andrew has found,

“The different rooting systems we
have in the fields open the soil up and
improve the structure, therefore we

N

are removing the conditions in which
weeds can become dominant.”

The system Andrew has created
focusses on a long rotational grazing
platform for both the milking herd and
young stock combined with deferred
grazing to provide areas for out-
wintering cattle. He explains,

“We used to have kale in the rotation
to provide over-winter feed but were
finding that there was far too much
damage and soil wash. We now use a
deferred grazing system to out-winter
our R1 heifers which are between 8
to 10 months old. We position bales
when the land is dry and travels well,
ready to provide additional feed
throughout the winter period.’

The condition of the soil and the
health of the livestock are the key
priorities when outwintering stock, to
manage this Andrew explains,

‘Heifers that are outwintered
are scheduled to move every two
days, but this can increase to three
times daily to avoid soil damage if
conditions become wet. This system
works for us as our heifers are light
and we still have the capacity to bring
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Attendees to the farm walk gather in a spring established diverse ley which was previously used as deferred grazing this

past winter.

them in-house if the weather or soil
requires it

Following  these  outwintering
processes, fields are re-seeded,
with Andrew tailoring off-the-shelf
mixtures to suit his system,

“We have started reseeding with a
half-rate Cotswold herbal ley mix, with
half-rate Barenburg Barrmix (this was
more because it's what | had in the
shed to give right balance of clovers
and herbs) with additional annuals to
provide a boost to performance in
the first year whilst the other species
establish”.

When establishing his leys, Andrew
aims to use as simple and minimal
cultivation system as possible,
removing old or tired leys with low
rate glyphosate buffered with humic
and citric acid to lower the pH. He
then drills the seed in two directions
to increase the eventual cover with
an application of seaweed to give a
starter boost of nutrition.

Andrew has, on average, reduced
nitrogen usage by 140kg per hectare
whilst still producing silage for the
milking herd. He has recently started
silaging the herbal leys which are
highly diverse and contain species
such as pea, barley, vetch, sunflowers,
linseed, radish, chicory, plantain and
a mixture of clovers. This will be
analysed when the clamp is reopened
and fed as part of the usual ration. In
addition to regularly analysing silage,
Andrew also frequently tissue tests
his leys - results suggest the mineral
content of his leys are double that
found when they were in a perennial
rye grass system. The species
composition has a naturally far lower
demand for nitrogen compared to
perennial ryegrass and is much better
at scavenging existing nutrients within
the soil, further reducing the need for
artificial inputs.

Andrew uses slurry in combination
with a Tow and Fert system to help
maintain fertility and production
across the farm. Fields destined for
silage are given slurry before and after
the 1st cut with a 25kg sprinkle of N
prior to cutting. The Tow and Fert is
used to top up fine lime, phosphate
and humates alongside some foliar
potassium. Andrew samples a fifth of
the farm every year, with the whole
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farm last sampled in 2018 - having
this up to date data allows him to
understand where his nutrients are
most required and move away from
broadacre applications. Fine lime is
regularly used across the farm with
Andrew detailing, “Applying fine lime
helps increase the free exchangeable
calcium in the system, we are aiming
to have calcium at luxury levels which
will take time but will help with the
longevity and palatability of the tall
covers.”

As a dairy farmer, herd
health is a main priority

for Andrew. Through
implementing changes to
grazing species composition
and management, alongside
reducing the nitrogen use
across the farm, livestock
performance has seen vast
improvements. The dairy
herd are also grazed on
diverse summer cover crops,
being turned out for a few
hours after milking.

Andrew explains this strategy,

‘Having the cows grazing across
the diverse leys has improved butter

5 A4

The mi
highly diverse species.
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fats and allowed us to stretch out the
grazing season where historically we
may have run out of grass. This means
that the herd is currently balanced

between herbal leys, traditional
grass pasture and silage in the yard
when they come in to be milked. The
additional grass means we only need
to supplement feed them around 4kg
of cake per day, massively reducing
costs.”

The cows are now found to be far
more content, with lower nitrogen
covers thought to lower the free
nitrates in their system, reflected

in the results of the milk testing.
This contentment has also improved
fertility and the health of the dairy
herd. Empty rates have decreased
from 10.5% in 2019 to 5.5% in 2021
with mastitis per 100 cows also

king herd grazing following afternoon milking, the whole herd is mob grazing this 0.1 hectare paddock full of

reducing from 19.7 in 2019 to 3.5 in
2021.

The increased fertility in the herd
has also allowed Andrew to move his
spring calving system later so they
can calve to match the grass growth,
reducing the housing requirement
as calves are weaned on grass with
outside grazing access from 4 weeks of
age. Worm burden has also drastically
reduced and consequently, so has
the requirement for anthelmintic
products. Faecal egg counts are
conducted to see if any wormers are
required, however Andrew has found
that due to the long-grass grazing
system with animals biting higher up
the plant in combination with chicory
rich pastures, very little, if any, are
required.

When asked about how he would
advise others beginning along the
herbal or diverse ley journey Andrew
has these words of wisdom,

“Start by drilling the leys in the
spring as this gives a much better
chance for establishment whilst you
are experimenting with your system.
If you are going in later when the
conditions could be dryer or colder it
might be tough on the clover to get
up and away.”

At Moor Farm, the leys are highly
diverse and full of many different
species. Andrew’s thinking behind
this is,

“When you establish herbal leys
you can often see a drop in yield
compared to a perennial ryegrass
whilst they establish, therefore we
also drill in summer annual species to
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The remaining cover approximately 1 week following grazing ready to be re-drilled
compared to one of Andrew’s diverse leys which has recovered following previous
grazing.

B ) v/ "‘ et
help build the quanti
are establishing a ley in the spring, we would expect to
be able to graze it that autumn. However, this would be
a lighter graze than in the second year and not as tight,
just to make sure we don't stress the plants too much”.

ty o-f forage available to graze. If we

The next challenges for Andrew focus further around
nitrogen reduction, as he discussed with the group,

“The aim would be to be using zero chemical nitrogen
whilst managing to maintain our current production. |
want to be able to leave the land in a better condition
than when we started whilst also being financially
profitable.”

During the Soil Farmer of the Year competition, the
judges found Andrew’s approach highly innovative,
understanding how to maximise the health of the soil
to produce high quality, mineral rich forage for his cattle
using less inputs, but instead through his grazing and
nutrient management system. The benefits Andrew has
observed upon the health, welfare and productivity of
his cattle through diversifying the leys has been highly
successful - also giving him additional flexibility in
other areas of the farming business now he is secure in
the growth of forage on the farm, developed through
increasing the resilience of his system.
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SAP ANALYSIS

In the third part of our series on sap analysis, Mike Abram learns how to interpret the results

You've taken your leaf sample, packaged
it up and sent it to the Netherlands, and
now the results have landed in your
inbox. There's a whole ray of bars and
numbers for just about every nutrient
you could possibly wish to measure.
But where do you start when trying
to interpret the results, what does it
all mean, and how can you use the
information to make better decisions?

NovaCropControl’s analysis is split
into four sections - at the top are the
sugar, EC (total dissolved salts) and pH
levels of the sap, followed by the cation
nutrients, the anions and at the bottom
the trace elements.

For each nutrient the report shows
what the current level is for young
leaves in a light green bar, and older

leaves in dark green. There are target
values for each nutrient, which are
calculated from analysis of at least
500 samples from different fields and
growers. The bars are split into three
sub-sections representing levels that
are too low, good, and too high in the
sap.

Broadly there are four stages to

interpreting  the results, suggests
Eric  Hegger, a consultant with
NovaCropControl.

‘Always start with which elements are
high, which are low - are there any in
excess or deficient. The next thing is the
difference in uptake between young and
old leaves, looking at nutrient mobility.”

As explained in more detail in Direct
Driller, July 2022, it's important to
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Chart 1 - Example sap analysis in barley from Australia
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understand which elements are mobile
in the plant, and which are immobile to
recognise which leaves are more critical
to be looking at.

“Then look at the interactions within
the cations and / or anions, and if you
still don’t have an answer to why any
of the elements are too high or too low
in uptake, look at what environmental
factors might have influenced mineral
uptake - for example, climate, pH, soil
life, etc.

“In the end that should give most of
the answers to know what corrections
might need to be made,” he says.

So what might it mean if an element is
in excess or deficient in an analysis you
receive? Let's use examples of a barley
crop from Australia and Ireland (see

What the Australian
analysis shows?

The low sugars, calcium and boron
levels are an indication of the crop
likely being under climate stress
and not growing well, suggests Mr
Hegger, while the high ammonium
is almost certainly due to the
length of time the sample has
been transit.

Another sample should be taken in
three weeks to see what changes
in climate cause to the crop and
sap.

High potassium levels are likely
to be blocking calcium and
magnesium uptake so, while foliar
applications of those could be
tried, a more long-term solution
is adjusting potash inputs on
the field and attempting to raise
magnesium and calcium in the soil
perhaps.

Total nitrogen is on the high side so
lower inputs could be considered.

Boron and manganese deficiencies
could be treated with foliar sprays.
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charts) to help explain the importance
of each different variable analysed.

Total sugars: Often this will be linked
to level of nitrate in the plant, with
high sugars meaning low nitrate and
vice versa. “If the plant takes up a lot
of nitrate it has to convert it to protein
to use for growth. But if the plant takes
more nitrate up than it can use for
growth it starts to build up, and you
measure that in the sap as higher nitrate
levels.

High nitrate in the plant
means a lot of vegetative
growth, which in turn means
a lot of water in the plant
which dilutes the level of
sugars,” explains Mr Hegger.

“High levels of sugar in the plant could
be an indication of good crop health,
as we know that means lower nitrate
levels and the moment nitrate gets too
high the plant is more attractive to pests
and diseases.”

Another possible reason for low sugars

is there is not enough photosynthesis
for sugar production and active growth.

Typically, growers should be looking
for total sugar to be relatively high,
especially in younger leaves, although
too high levels can be caused when
there’s not enough water movement -
for example, very hot weather causing
plant stomata to close drying the
plant out and causing the sugars to
concentrate.

pH: In plant sap analysis, pH is not
usually that informative, Mr Hegger
suggests. “It is nothing to do with pH of
the soil, usually doesn’t vary much from
sample to sample, so in most cases |
don't look at this much.”

EC: In contrast, EC, which is a measure
of the total dissolved salts in the plant,
is very important to look at as it gives
a measure of whether there is enough
nutrition uptake, or the transport of
nutrition into the new leaves.

“For example, if the new leaves are
very low and the old leaves very high
that could indicate the weather has
been extreme and the plant has stopped
evaporating and couldn’t transport

enough nutrition to the new leaves,” Mr
Hegger explains.

“But in most cases the EC shows if
there is enough nutrition uptake.”

Cations (Potassium, Calcium,
Magnesium): In the previous article, the
antagonistic behaviour of the cationic
nutrients was discussed - if one is
too high, uptake of the others can be
blocked.

In the example (chart 1, left)
that's clearly the case with
potassium in excess, while
calcium, magnesium and
sodium to a lesser extent

deficient, Mr Hegger says.

“It's possible there is enough calcium
and magnesium available in the soil but
the plant cannot take it up because of
the high potassium, so the grower has
to do something about his potassium
input. Mostly it comes from manure or
compost, and maybe the input is too
high.

Are your soils

working for you?

The SSM analysis can identify your soil type,
traits, strengths and weaknesses.
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e Understanding of soils’ biological, chemical and physical aspects and how
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e Soil nutrient properties calculated in Kg/Ha

e Integration with precision farming systems
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Chart 2 - Example sap analysis in barley from Ireland]

“Eventually that could influence crop
health and quality.”

Potassium deficiencies usually start in
old leaves as it is a mobile element, and
the young leaves will take potassium
from the old leaves. For calcium it is
important to look at the result for the
young leaves because it is an immobile
element and deficiencies will show
there first.

There are no target levels for the
potassium to calcium ratio as even if
the ratio is correct both could be too
low or too high. It’s less important for
grain crops, but in fruit crops, such as
tomatoes, it's critical for fruit quality.

As with the other cations, if
magnesium is too high it can often
block uptake of potassium and calcium.

It is quite common the cations are
not optimally balanced in sap analysis
and treating the excess rather than the
deficiency is likely to have better results.
However, in the field it can be relatively
difficult to manipulate these elements
very quickly, Mr Hegger admits.

“Before you plant the crop, when you
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use base fertiliser or apply compost or
manures, you set the base for the entire
season. During the season it's not
possible to do big corrections on the
soil. You can do a foliar spray to try to
make a correction if something is really
too low, but don't expect you're going
to make big changes in the crop.”

In the first year of analysis, often
it is trying to learn from the results

What the Irish analysis
shows?

Sugar levels are good in this crop,
which shows it is growing well.
Calcium and magnesium levels
are high, but potassium is within
the target values so no immediate
issue. However, could the grower
do something to reduce calcium
and magnesium levels for the nest
season to avoid risk of blocking
uptake of potassium?

High nitrate levels suggest supply
might be high, although total
nitrogen is within target values.
This suggests the crop has taken
up a lot of nitrate but cannot
convert directly to proteins -
potentially an indicator of disease
or pest problems in the crop, as
there isn't a lack of other nutrition
in the form of magnesium, sulphur,
manganese and  molybdenum
preventing conversion of nitrogen
to protein.

A follow up sample to confirm low
phosphorus would be beneficial,
while high manganese is probably
blocking iron uptake.

and understand how longer-term
management, particularly of  soil
nutrients, can help, he says. “It can take
more than a year to make a correction
in the soil, before you see a reaction in
the plant”

Environmental conditions can
also play a part. For example, high
temperatures and light intensity can
block calcium uptake. “It's why it is

Sap analysis interpretation

e Start with excesses and deficiencies

e Look at differences in uptake between young and old leaves

e Consider interactions between cation elements, and

between anions

¢ Are there environmental factors influencing results

e Treating cations excesses may help more than treating

deficiencies

e Cations are less receptive to in-season corrections

e In cereals, total nitrogen is important - too much means poor
health, not enough will give poor growth

e Trace elements easier to treat with foliar applications
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important to take samples every two to
three weeks to see how levels change in
the crop. If it is weather that is blocking
the calcium and three weeks later the
weather is normal, the levels might be
back to the target levels”

Sodium doesn’t have to be in the
target values for grain crops, although it
is important for some crops. “If it goes
above the target values, then it can
block the uptake of the other cations.”

There are four measurements related
to nitrogen: ammonium, nitrate,
nitrogen in nitrate and total nitrogen.
Ammonium levels can be affected by
the time the sample is in transport,
says Mr Hegger. “If it is high that’s
something to consider, otherwise it is
an indicator of stress in the plant”

In barley and wheat, nitrate is almost
directly converted to proteins, so if it
is too high it is an indication that too
much has been supplied, Mr Hegger
suggests. “Generally, it is important
to get your nitrate levels as low as
possible, as long as your total nitrogen
levels are high enough.

“In barley and wheat total nitrogen

is more important as this gives an
indication of crop growth. If it too high,
the plant will be more sensitive to pests
and diseases.

"As long as total nitrogen is
not getting below the target
values, you know it is good
enough, and fortunately

nitrogen is easier to correct.”

N in nitrate is a measure of the
health of the plant. A high proportion
of N in nitrate compared with total
nitrogen is an indicator of lower plant
health in some crops, such as tomatoes.
“Unfortunately we can’t use that trick
in cereals because of the low nitrate
levels in the crop, so it doesn’t mean so
much.

Chloride, like sodium, is not
particularly important as long as it is
not too high. If it is higher than the
target value it can block uptake of other
anions.

Sulphur is an important element
for many processes in the plant. Like

calcium it is relatively immobile so
look at the young leaves for signs of
deficiency.

Ideally, phosphorus levels shouldn’t
be too high, so aim for these to be
within the target values. “If it is too
high, inputs can be reduced as it will
block iron, manganese, or zinc uptake.”

Aim for silica to be within the target
values, as it helps with uptake of calcium
and the health of the plant. “You can try
to correct with a foliar spray, but it is
not easy depending on crop.”

[ron deficiency will show first in
younger leaves, but it doesn’t matter
too much if the old leaves are too high,
while manganese can easily get too
low. “For the plant it is like a sweet
- it's the easiest for it to take-up, but
also one of the easiest to leach out of
the soil.”

Trace elements, which also includes
zinc, boron, copper and molybdenum
are easier to treat with foliar sprays.

No target levels are given for
aluminium as ideally, for most crops,
you don’t want any showing up, Mr
Hegger says.
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FARMER FOCUS

I ended my previous article noting the challenges
ahead, but with some optimism for the season, and the
forthcoming harvest. However, | had underestimated
how exciting it was to get, and how much volatility we
would come to enjoy!

Our crops continued to look well through the spring and
early summer. The spring beans established nicely and grew
quickly. Sometimes with all crops, it was a challenge to keep
on top of treatment timings, especially when | spent some
time away on off farm work.

| managed to buy a lot of our inputs at the right time, but
unfortunately, | had to buy some of our Nitrogen fertiliser at
the higher prices. | offset this with some appropriate wheat
sales, and while | can’t claim to have got everything right,
we will have good averages on both input acquisition, and
crop sales for harvest 2022 Thankfully, with our system fuel
use is very low, and we have been reducing nitrogen use
steadily for some years, which has given us the confidence
to appropriately use even less for this harvest year.

The incredible summer weather we enjoyed did speed
crop development, and our annual rogueing season at
Whittlesey was a joy, with little in the way of blackgrass to
be found. We even found time to have a couple of fantastic
days at the Groundswell show, in a hired campervan, and
enjoyed seeing lots of interesting speakers, meeting friends
old and new, and the evening refreshments!

Harvest for us started with the Winter Barley, and it was
our best barley ever. The yields varied from 11t/ha on some
heavier fields to 9t/ha on lighter land, so we ended up with
an average of just 10t/ha over a weighbridge, despite a
drought and seasonally reduced inputs.

Sadly though, the OSR which followed was less exciting.
We drilled on two occasions last August, with rain forecast

e8

within days, that never came. As such, some areas were
very thin. | wrote some off before the winter Astrokerb
application, and this was re drilled with beans, but with
hindsight | should have written a little more off. The average
harvested yield was 2.56t/ha, which is half what we used
to vield a few years ago, but there was too much thin crop
pulling down the average. The price though is decent, and
the input costs were low.

The wheat was a much better story and was consistently
decent across all farms. The farm at Newborough was all
KWS Firefly, and this has averaged well over 10t/ha. At
Whittlesey we achieved a similar average, but with some
variation. The second wheat KWS Zyatt averaged 10t/ha
which was pleasing and lifts the farm margin by reducing
our area of less profitable break crops, and our first wheat
KWS Extase and KWS Firefly averaged 11 t/ha.

With little storage on farm, and the early harvest pressures
on the grain trade and central stores we had to wait to clear
wheat before we could cut the beans, but the dry weather
continued, and they were all done before the Bank Holiday.
Sadly, the beans were a little disappointing. Last year we
averaged almost 6t/ha across all the beans, and this year we
are only just above half that. Those super-hot days that we
enjoyed in July effectively killed most of the crop off, and
we had very small beans. Overall, though, with most of the
farm in wheat and barley, we had a good harvest, with no
drying, and good prices so far - a memorable season.

As usual, we did some on farm trials. Philip Wright, our
friend, and consultant helped with trials on tyre pressure,
and soil loosening with the paraplow. The tyre pressure trial
was similar to last years, and was interesting, as we drilled in
autumn 2021 in drier conditions than 2020. The result was
that while there was a little difference between the low and
medium pressure area compared to untrafficked land, there
was still a more significant vield loss in the high pressure
area.

The soil loosening trial gave interesting results. In field
analysis through the season showed better biological
activity and rooting in the paraplowed area, particularly
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where we also applied biological amendments, and this
showed in yield assessments at harvest. On the paraplowed
land there was a tiny gain with the amendment over that
without. However, the unmoved land had a
substantial yield penalty over the loosened
land. Obviously these are not extensive
replicated trials, but they do show that when
required loosening is appropriate, and | will
continue to add biological amendments
expecting a cumulative effect over time.

The final trial | did was with a field of KWS
Extase. | decided after our N1 application
on a whim to do a low input trial, so 2 ha of
the 12 ha field had only the first N dose of
46kgN/ha as a liquid, and no more fertiliser,
and | also reduced the already modest
fungicide and PGR programme on the
low input area. Again, this is a basic farm
experiment, with little replication, but the
results were interesting.

The weighbridge calibrated yield monitor
on the combine harvester gave an average
full header vyield of 12.24t/ha low input,
against a 12.36t/ha for the control area
which had normal treatment including

year due to the risk associated with the dry conditions. |
did plant about half of the planned catch/cover crops with
a multi species blend. This was done with the GD disc drill
rather than the Sabretine to try and preserve the moisture.
Keeping living roots in the soil is an important part of the
system for us, but in a dry season like this we need to react
accordingly.

We are paraplowing the 20% of the farm at Whittlesey
that wasn't done last year, and this will be pressed to
reconsolidate. Our home saved wheat seed has tested
clean for disease, so it will be cleaned on farm and treated
only with Tiros before drilling from mid-October.

Looking ahead we need to refine our system further
and reduce artificial inputs when possible. The challenge
though is achieving a balance between reducing inputs
appropriately, while also maintaining a decent level of crop
output to be profitable. The inflation in our costs, including
last year’s rent rise, is substantial, and the risks associated
with farming now are more significant than ever.

BOURGAULT TILLAGE TOOLS

VOS & Speed-Loc™
Quick Change System

110kg/ha N as liquid. This surprised me,
and may be a quirk of the season, but
[ will push lower still with N next vyear,
particularly on the skirt fen soils. However,
it was clear from the delivery results, that
the low input area had lower proteins, and
this will need to be considered in a milling
wheat situation.

Unfortunately, the clover living mulch
crop that we planted ahead of beans has
failed. Like the OSR last August, the rain
never came. | want to try it again and may
try and under sow some in the spring.

So, for next year what are our plans? The
dry weather and soils post-harvest have
ruled out planting OSR or clover here this
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SUSTAINABLE FOOD:

HOW CAN ECOLABELS HELP

TRANSFORM ENT

RE VALUE CHAINS?

With sustainability being placed higher and higher on consumers’ agendas, people are turning to high-emitting
industries to ask how they are playing their part in reducing environmental impacts on the planet. The food industry
alone accounts for one third of emissions globally - and with population rising, the challenge of feeding the planet
while lowering our footprint is becoming more real than ever.
By Laura Nolan and Cliona Howie, Foundation Earth

An increasing number of brands are
making efforts to green their products,
be more sustainable and communicate
that to their buyers in a credible way.
Many green claims are being made left,
right and centre - but how do you back
up and qualify a food product’s eco-
friendliness in an accurate, transparent
way? What is being measured exactly,
and what information and data can
we access to verify such claims? How
can we move towards a food system
that doesn't just reward client-facing
brands, but also farmers and producers
who contribute to making value chains
more sustainable?

The role of ecolabels

One example is the use of ecolabels
placed on products, that show
consumers just how much that item
costs the environment in an easy,
accessible way (you’ve most likely
seen those traffic light systems on
your home appliances!). This trend
isn't new: 84% of consumers believe
it's important for each person to
contribute to sustainability (Source:
Kerry  Group, “Sustainability in
Motion”), and many companies are
starting to respond to the demand for
corporate transparency - from fashion,
to beauty, electronics and of course,
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Agriculture alone accounts for 70% of global
freshwater consumption (source: FAO).

Food systems are responsible for one third of
human-caused greenhouse gas emissions (Source: Nature Food).

Our global food system is the primary driver of biodiversity
loss, with agriculture alone threatening 86% of the species
at risk of extinction (Source: Chatham House).

Agricultural expansion drives almost 90% of
global deforestation (source: FA0).

On top of this, feeding an estimated world population
of 9.1 billion people in 2050 would require raising
overall food production by 70% (Source: FAO).

food.

But what do ecolabels show
exactly? Well, there are over 500
environmental labels out there: a lot
of them focus on carbon footprint
(CO2 emissions), some will tell you
if a product is organic or not, and
others try to look at a broader range
of measures like water use, water
pollution and biodiversity. Some even
include other ethical indicators such as
working conditions or animal welfare.
The scopes are large and diverse, there
is no “one size fits all”, and there isn’t a
consistent, harmonised approach.

Regulation is underway - the
European Union has worked towards
the development of a unified method
to communicate environmental
information  of  products across
the European Union - the Product
Environmental Footprint (PEF) Method
- since 2013. PEF, for example,
measures 16 different environmental
impact  categories. The  French

government has also been building a
national environmental scoring system
for food products, and similar initiatives
are underway in The Netherlands and
Denmark.

We need better data!

And yet, current approaches to assess
the environmental impacts of individual
food products remain limited. Often,
proxy data is used to generate an
estimate of a product’s impact, and
the true impact of a specific product
is never known. That means that if an
actor in the value chain (for example
a farmer) is making active efforts to
green its processes, that most likely
won't show up in the final score due to
the use of averages.

Impact scores based on secondary
data are easier, quicker and cheaper
to obtain, but without accurate
information on a product-by-product
basis, environmental impacts cannot be
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meaningfully managed and the climate
crisis will intensify. And without an
accurate per-product understanding
of where the highest environmental
impacts are in a supply chain, food

producers are not incentivised to
grow, manufacture, transport or sell
their products more sustainably.

Here’'s the thing: ecolabels don't
only help consumers choose a product
- when the assessments are done
accurately and in-depth, using methods
such as Life Cycle Assessments (LCA)
for example, they can also help food
producers reduce the environmental
impacts of their production and
produce in a better way. They act as key
source of intelligence to help industry
players pinpoint where their highest
impacts are, and what can be done to
improve them. That's when ecolabels
also become a powerful data-driven
tool to build more sustainable food
systems.

At Foundation Earth, we are working
to develop a method that scores
food products in the most accurate
way possible, based on LCAs using
the highest quality data available.
We map the supply chain, assess the
impacts throughout and tell brands
where they might be going wrong.
At the same time we are comparing
different existing methods to pull out
the best of them all and create a single
method that will allow brands to have
a comprehensive view of their supply
chain and know where improvements
can be made.

Recognising actors across the
supply chain

So, brands are starting to place
more and more emphasis on their
sustainability efforts — but what does
this mean for the other actors along
the supply chain? The nice shiny label

DIRECT DRILLER MAGAZINE

is sitting on the product pack, but how
does that help all food players, from
farmers to marketers, to demonstrate
their sustainability efforts?

For now, it doesn’t really. Everyone
in the chain has contributed to
that final score (either negatively or
positively!), so why do they miss out on
the acknowledgement? At Foundation
Earth we believe there is a real gap
here, because to transform entire
food systems we need to recognise
the do-gooders and incentivise others
to join in these efforts. If a farmer is
doing their best to place sustainability
at the heart of their business model,
and probably even seeing the direct
benefits of their actions on biodiversity
around them - for example - this
should be celebrated. Because every

effort counts.
(T T 111
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That's why we are launching new
pilots calling all pioneers to be part of
Foundation Earth’s trials and pave the
way for food system transformation.
We are aiming to deliver a standard,
scalable product footprinting system
not only for brand owners but also
producers and retailers, that will
connect entire value chains and
give recognition where it is due by
delivering our label across the chain.
This will in turn unlock commercial
value for businesses and support all
actors in achieving their net-zero goals.

" EcoimpacT i
[ 1 1 11

A food ecolabel for all

What will this look like concretely? We
already have our scoring system for
final products - remember that traffic
light system mentioned on your home
appliances? Our Foundation Earth Eco
Impact labels apply a similar system: our
scores range from A+ to G (A+ being

green and representing the lowest
environmental impact, G being red and
representing the highest) and are re-
certified yearly, making it possible for
products to improve their grade. But
instead of labels just being on final,
packaged products, ingredients and
processes could be certified at each
step of the value chain as well, bringing
recognition to all those businesses
applying sustainability principles and
helping business-to-business (B2B)
buyers find alternative, sustainable
options.

Transforming food systems for the
better will take active participation
from us all. And it’s only by recognising
and celebrating efforts that we will
build a movement big enough to create
actual change and leave way for food
systems that won't harm the planet.

Highlights

Sustainability is being placed high
on consumers' agendas, and as a
result being reflected more and
more in brand's business models.

Ecolabels are a powerful tool to
give consumers the confidence
to choose more sustainable
products.

There are many existing
ecolabelling schemes and
methods, that look at various
indicators. The European
Union has worked towards a
unified method, the Product
Environmental Footprint (PEF).

Currently a lot of methods use
proxy data - industry averages
- which don'’t reflect the true
impact of an individual product.

Undertaking Life Cycle
Assessments (LCA) on individual
products enables accuracy and
generates intelligence to help
businesses produce in a better
way.

We need to not only recognise
the brands, but all producers
from farm to retail. A certification
scheme across the value chain
could reward those sustainability
efforts and incentivise others.
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DISAGREE

Written by Tony Gent

A couple of articles caught my interest in
the July additional of this Magazine, First
What's Your Colour written by James
Warne and Farmer Focus by Andrew
Ward. The theme of both is somewhat
similar in questionable understanding
the principle of how soil degradation
works and putting in place appropriate
practice to start a sequence of improving
organic matter and resulting biology.

Since the evolvement of tillage mainly
to establish a single species crop with
reduce competition from other species
- a weed, mass food production evolved
highly successfully. What we now
understand is that success was based
on what some compared to mining
products from the soil. The way soil
evolved over millions of years to work
before man’s intervention vegetation

oy L

balance I.E., organic carbon, fertility and
nutrition release were at the same rate
with no artificial soil movement taking
place.

When soil fertility is naturally high soil
movement results in robust crops due to

the cultivation induced increased rate of
nutrition release. This is particularly so
as soil movement technology gets more
and more aggressive particularly with
development of inversion ftillage such
as the plough. What we now have as a

growth and subsequent die back were in

For the perfect seed
placement - let’s get
straight to the point

-,

We all know that the key to good plant
establishment is perfect planting depth
control and excellent seed/soil contact.

So bring on the Primera DMC direct seeder
which does both of those things by the
bucket load.

With a huge clearance from point to point,
the chisel openers perfectly follow every little
contour and cope with any amount of trash,
so the Primera DMC is ideal for working in a
cover crop, after a cover crop, after a cash
crop or just well - drilling!

So if you are looking for a direct seeder that will
cope with life’s up and downs - look no further
than the Primera DMC.

Iy

Each individual hard-faced chisel opener is guided at the
perfect planting depth by the following Reflex rollers.

3 ” Love

Usair

Contact your local dealer
or phone us on 01302 755 725

M AMAZONE

www.amazone.co.uk



result of cultivation causing instance of retention and
release is soil which is out of balance with its biology
resulting in degradation or as we say total mining of the
soil-based resource.

The dilemma so many farmers are faced with, with
soil in this situation is putting in place practices that
turn the corner towards restoration of biology and
protecting the short-term risk as they see it to the
income stream from the farm. Also, judgement and
assessment of what’s happening can become massively
clouded and confusing with reduced soil movement
reducing artificial soil structural correction, but which
still compromises natural biological build up.

Particularly farmers with heavily degraded soil that
has been vigorously attacked with more and more power
and forced soil manipulating technology for timelier
establishment and finer seed beds. The awareness of
what other farmers have achieved in a No-Till position
where they are growing very respectable cost-effective
crops doing nothing. Their thought process is all too
often that's ok but | think there is an opportunity to
do less, but if | continue to do something it's got to
be better than doing nothing. We have learned that
again particularly with heavily degraded soil that
logic is partly correct, but it must be applied from a
different standpoint. It doesn’'t work if just removing
some elements of what you are doing now and leave
others in is “OK I'm doing less”. The problem is that
what you were doing even with so-called min-till had
an element of primary tillage or initial soil breaking in it,
followed by seedbed preparation either prior to drilling
or in conjunction with drilling. The problem as | have
described is often a bad compromise first not achieving
carrying soil along in its degraded state or doing a
suitable operation to not compromise biology recovery
and so just bumping along in the tough of doing neither
of artificially doing natures job completely or treating
the soil correctly to allow biology to recover and the soil
and moving to a point of soil largely looking after itself
as nature intended.

The first absolute rule in all this is do nothing if it
is not needed and then only in suitable weather and
rotational situations and opportunity. Also experience
has shown us that grass related crops |,E, cereals have
much stronger rooting than many break crops and
usually tolerate heavily degraded soil with little or no

COUSINS
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Helping to solve your
problems in the field
for 70 years.
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With a horizontally folding frame
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SEST

loss of yield, so long as establishment is
robust and there are no compaction or
drainage issues. Break crops such as oil
seed rape and beans though are weaker
rooting and soon show their dislike to
less than reasonable soil structure.

When you stop tillage of degraded soil
so long as the previous crop and this is by
far the best way to judge the structural
state of a field was robust and suffered
no signs of compaction or drainage
problems and no severe damage was
done to the soil removing the previous
crop, then it's completely rational to
expect if its grown one successful robust
crop why shouldn’t it grow another one,
without any interference with the soil.
With the first year or two of No-Till
that’s usually the case. But after that an
element of weather luck and rotational
circumstances creep in. The soil starts to
forget the artificial structuring help you
have been giving it and as | have said
is yet to be at the stage to compensate
for this. In practice and this is where
weather luck starts to play a part usually
with our maritime climate a wet sowing
period compromises crop establishment
and results in a less than ideal robust
crop. Because soil recovery relies on the
soil being active and full of roots and
activity,

We have found the approach to the
doing something to help for us has been
low disturbance vertical tillage. With us
there are two stages to this - repair and
get soil going in the right direction and
the much more laid-back simple rotation
opportunistic rotational maintenance,
of which as biology increases you need
less and less. Very important you must
not confuse soil hard or firmness with
soil compaction - soil is naturally hard or
firm, particularly in dryer conditions, but
with the honeycomb built up as biology
is restored firmness is not a problem.
The big big misconception is trying
replicate this structure with cultivation,
it does not work like that. The more you
cultivate the soil structural the weaker
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it becomes and wet and dry conditions
and trafficking it just slumps together
into one big hard lump or slush, and the
cycle of obliterating it with cultivation
must begin again. Also worms and
microbes have no chance in this cycle of
obliteration to slump.

Methods of establishment also plays
a part in this with a fixed tine or disc
approach. Tines range from the type

that moves all or most of soil creating
an affect that's basically one pass
cultivation and obviously compromises
massively No-till and biology recovery
to a very narrow low disturbance tine
which is much better, but most still
have some element of disruption and
inversion effect on the soil. All tines have
the disadvantage of blockage in residue,
especially in cover crops. Discs generally
have much lower surface disturbance
and are much better at handling residue
and as with tines there are various
different approaches to design. The
main difference is that most create the
opening by displacement of the soil
sideways soil against soil, which results
in compression soil damage and smear in
wet conditions that is synonymous with
most design limitations. An under-cut

disc such as the Weaving GD is much
kinder to the soil as there is little or no
sideways movement and the opening is
created with a natural sleight upwards
action, resulting in minimal disturbance
and pressure on the soil allowing the
seed to be placed under the filth. Sail
friction is generally less than a tine
because the disc rotates with the soil
flow, resulting in less pressure needed
to firm the soil around the seed leading
to reduced shrinkage and slot opening,
also the seed is predominantly placed
to the side away from the primary cut
therefore generally slightly away from
any hair pinned residue.

Recently the theory of cover cops
has come to the forefront, which is
great, and no doubt could help with
particularly the transition enormously,
but the practicality has many challenges,
particularly with the establishment
window. As | write - ok its early and we
have plenty of time and opportunity,
but no moisture and as we have seen
with small seed crops if you put them in
the ground and they don’t immediately
grow they lose vigour and often are a
complete failure, even when it does
eventually rain. Wet seasons often are
cold and late also which compromises
establishment before the autumn
growing period tails of into winter. Also,
with a later harvest workload becomes
a compromise and cash crops must take
precedence.
embrace no-till,

By all means

especially to address soil degradation
and make sure your methods facilitate
an improvement in soil biology. This
is absolutely vital to allow the soil to
recover, some appropriate help maybe
needed to win in the long term, together
with a little patience.
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BEST PRACTICE GUIDE

GLYPHOSATE

ADVERTISEMENT FEATURE

STEWARDSHIP

Applied correctly, glyphosate as a non-selective herbicide can deliver very high levels of weed
control. However, experience around the world shows that glyphosate is not invincible, weeds
can develop resistance to it. Fortunately, there are no known cases of glyphosate resistance

in the UK but once weeds become resistant, there is no cure, so taking steps to reduce the risk
is essential to retain this highly effective herbicide.

RESISTANCE RISK Preventsurvivors

The possibility of glyphosate resistance developing is real and needs

to be taken seriously. Factors increasing the risk range from high Py
weed populations, reliance on few or only one method of control,

insufficient application rate for the target weed, repeat applications

to survivors, poor application timing and technique

Monitor success
FRAME WORK FOR SUCCESS

pressure on glyphosate, the weed pressure in the crop and prevent it nih e

I The framework developed by WRAG will help reduce the resistance
excessive seed return

MAXIMISE PERFORMANCE

I Use the appropriate dose rate for the target weed, target small

weeds and optimise application practices. Partner products (and
adjuvants) cannot substitute for an effective dose of glyphosate,
do no cut rates Use alternatives

It is important to monitor the success of the overall herbicide
programme and investigate reasons for poor levels of control

WRAG GUIDANCE

Source: WRAG guidelines for minimizing the risk of glyphosate resistance
in UK (2021)

. For further information on the latest revision of the WRAG guidance,

visit httpS ://a hdb.o rg.u k/wrag For further information, visit www.cropscience.bayer.co.uk/roundup, or call 0808 1969522
for technical enquiries. USE HERBICIDES SAFELY. ALWAYS READ THE LABEL AND PRODUCT
INFORMATION BEFORE USE. © 2022 Bayer Group. All rights reserved.



DRILL MANUFACTURERS

IN FOCUS...

HORSCH

The latest 12m HORSCH Avatar 12.25 SD, launched
in early 2022, has been updated with new equipment
options, including a new control concept. The intuitive
handling system is based on ISOBUS and makes it easier
for the farmer to adjust, operate and monitor the drill.
The terminal interface can be adapted to the user’s
requirements and, with the new hardware and software,
HORSCH has created a platform which can supply an
almost unlimited number of components when metering.

Thanks to the well-proven folding design the transport
dimensions are very compact. With an outside width of 3
metres, it is also ideal for road transport. There are various
tyre versions from 520 to 900 tyres and twin tyres.

The newly developed seed hopper platform has a capacity
of 6500 litres and can be ordered as a double hopper with
a 60:40 ratio. To increase the range further, especially for
rape seed, a MiniDrill G&F is now available as an option.

HORSCH AVATAR 12.25 SD UPDATED
WITH NEW EQUIPMENT OPTIONS

i‘?gh : it il

This additional hopper has a capacity of 400 litres and is
often used for seed, granulates or slug pellets. Filling stops
can be reduced and up to 3 components can be metered at
the same time.

The seed wagon layout increases the drilling window with
the large tyre widths reducing compaction even in wet soil
conditions. The double support wheels at the wings ensure
low tracks and optimum adaption to the soil. With its 1-row
design with SingleDisc coulters and a row spacing of 25cm,
the Avatar 12.25 SD is ideal for mechanical population
control, but also for the most different sowing methods,
such as direct seed, mulch seed and into standing catch
crops.

The new LED headlight system, WorkLight Pro, allows for
driving at night and, like all HORSCH Avatar models, the HM
skid as well as the newly developed HM Plus skid provide
enormous stability and longevity of the seed coulter.

MADEGREATIINIBRITAIN

AGhL}
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THE ASL
Minimum|Disturbance
iToolbar:

Provides options'to help
reduce crop establishment
costs in line with modern
tillage methods

Complete with auto-reset leg protection system

Models available:
“3mrigid -'6L
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AUROCK

Progressive seeding

\ EMBOSSED OPENER DISCS
- e Cut through residues and avoid seed
-y, gl hair-pinning

¢ Adjustable for inter-row cropping

e Wavy disc available for min-till
conditions to produce more tilth
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CROP AND CARBON:
OPTIMISING THE DOUBLE YIELD

It's no secret that employing regenerative

farming techniques - minimal soil
disturbance, the use of cover crops and
organic manures, applying carbon-rich
fertilisers - both reduce the amount of
farm-generated greenhouse gas (GHG)
emissions and add to the amount of
carbon stored in the soil. These GHG
reductions and carbon storage initiatives
can then be quantified annually,
depending on the practices carried out
over the harvest year. This, in a nutshell,
is what's referred to as carbon farming.

The quantification of GHG reduction
and carbon storage is measured in units
called carbon certificates; one certificate
represents one tonne of CO2-equivalent
emissions (either removed or reduced). If
you're a typical farmer who's practising
carbon farming, you can expect to yield
between one and two carbon certificates
per hectare per year. But that's just the
beginning. The exciting bit comes when
you're able to optimise and garner a
double yield, meaning both crop vyield
and carbon certificate yield. This is where
I'd kindly like to ask you to pause for a
moment, take a deep breath and reflect
on this perspective:

A carbon certificate yield
should be thought of as a crop
yield.

Here's why: Both yields take place once
a year in line with the typical summer-to-
summer crop cycles we're all used to. This
means you have the potential to harvest
two crops from your field: one wheat
crop and one carbon crop, for example.
Once vyou've harvested your carbon
certificates, you need to decide what to
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Written by Thomas Gent, CEO Agreena UK

do with them. Much like a normal cash
crop, they can be kept, used for your own
purposes or sold to an end user. You can
even work with a company to take them
to market for you.

As a farmer myself, 'm constantly
researching new and innovative ways
to turn my farm into a battleground for
combating climate change. Caring for the
soil under my feet to sequester carbon
from the atmosphere is a profitable and
sustainable way to optimise my farm’s
carbon negative position while at the
same time producing a new asset in the
form of a carbon certificate But it isn't
just me; I've spoken with many farmers in
the area who have recently transitioned
to carbon farming through the Agreena
certification programme and are now
yielding and earning from their carbon
harvest.

They're using Agreena to help them
strategise how they can move further
away from their established baseline to
increase their yield of carbon certificates
per hectare - moving more fields over
to direct drilling, for instance. Still others
have found that crops in the rotation
with a high carbon vield, such as pulses
and linseed, are inherently less profitable.
The carbon payment they've received
has topped up their profitability and
improved their soil.

Other key takeaways from these

conversations have been that the most
‘carbon vyielding' crops are those that

have a cover crop before them. This
has helped reduce the need for artificial
fertiliser in the cash crop that follows,
which can help save big considering the
current high price of fertiliser. Planting
an over-the-winter crop and following it
with a spring cash crop can also generate
a lot of carbon certificates and allow you
to address problematic, annual winter
weeds. This is a win-win for carbon yields
and addressing long-standing weed
problems.

The Agreena soil carbon platform, aptly
named AgreenaCarbon, works to support
you in the quantification and planning
that's necessary to begin earning
carbon certificates after each annual
harvest year. Employed by farmers in 14
countries, the internationally accredited
soil carbon certification programme
works with world-leading regenerative
agriculture technology and external
verification partners, so there should
be no doubt for corporate buyers and
farmers that the programme delivers
high-quality carbon certificates. The
programme is available to all farms of all
sizes and types, and makes a transition to
regenerative farming practices financially
viable. Perhaps best of all, no matter
where you are in your regenerative
journey, you can enter the programme.

To learn more about AgreenaCarbon
and how you can start optimising
your double vyield in the field, visit
www.agreena.com
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AGRONOMIST

IN FOCUS...

RICHARD HARDING

Always start with why...?

Four years ago, John Cherry and | were having an
enlightened conversation while seated around his kitchen
table discussing the future of agronomy. This was now
several years since John and his brother Paul along with
Paul’s son Alex, had founded the Groundswell Conference
in Hertfordshire. Attending Groundswell, meeting Frederic
Thomas, being a BASE member and the other people | have
met along the way, have all been defining light bulb moments
in my agronomy career. They allowed me to join the dots
of mainly subconscious observations made throughout
my career and some conscious ones too. | particularly
remember one day as a harvest student getting out the
tractor cab while waiting for the combine. | noticed the soil
in the field under the stubble was loose and friable, it had
a sweet smell and good worm activity - a perfect growing
medium. Why then were we about to turn this soil upside
down in an attempt to recreate the exact same result? That
made no sense apart from that's what everyone does, isn't
it? It felt like this conversation in John'’s kitchen was another
of these lightbulb moments. We were debating what should

No-till potatoes

ten years. Not because | don’'t immensely enjoy what | do,
but if one of the overarching principles of the agronomist
of the future is to make a regenerative farming system
the solution, we have to do things differently. Rather than

the agronomist of the future look like and indeed the type
of service they should be offering in a regenerative system?

Fast forward to today and Groundswell Agronomy
has enjoyed it's second year successfully attending the

the current model of an in season, short term solution
from a can focusing on margin over input costs. We know
intuitively that we need to take a far more long-term view.
Taking inspiration from organic systems or any system for

Groundswell Conference 2022. During our conversation in
John's kitchen, | suggested what might appear to be a flawed
business model and that was to make myself redundant in

that matter, where nutrition is considered rotationally rather
than crop specifically.

Regenerative farming is nothing new, when you
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interrogate the principles of such a system, they are what
good mixed farming has always been about albeit with a
better understanding of the “why” something works. Our
understanding of soil biology is just one example of an area
that during my studies was barely mentioned. Today we are
aware of its importance and seek to understand it in far
more detail than ever before.

Over the last year we have seen huge volatility in input
and energy prices which makes one of the key drivers
behind my interest in a conservation or regenerative model
so important, and that has always been to future proof the
rural farm business (acknowledging most farm businesses
are very diversified), maximise the return on investment
and the management time employed. One challenge that a
regenerative system currently faces and one thatis having an
increasing effect on the practical agronomy of these crops,
is a consistency of core values. Regulation brings a degree
of structure missing from regenerative agriculture at the
moment. While I'm definitely not a fan of highly regulated
industries having a framework to work within would bring
credibility for the system and clarity to the consumer. There
are fundamental principles that are well accepted within a
regenerative system however these are interpreted slightly
differently, depending on the individual’s interpretation of
these principles and depending on their world view. Their
attitude to risk, the time of the year and most definitely this
year, changes in grain prices all derail the best of intentions.

Which means that communication between the grower
and the agronomist becomes ever more important. | often

Bi-crop spring oats and beans received no inputs, Use crop competition to suppress

weeds
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joke about the need for farmers and agronomists to have
couples therapy, but it is vital for everyone involved in
growing the crop to have a clear understanding of the
overall objectives, the businesses attitude to risk and the
fundamental “why” behind the decision making. Why is
such a powerful word and it's not until we ask ourselves
why at least four times can we rarely get to the reality of
why we're thinking and feeling a certain way. While we are
skilled at crafting a rational justification for what we do. The
reality can be sometimes quite different.

In trying to answer the question “is there another way”
to farm. It has led me to question every decision we make
as agronomists. As | researched further seeking to properly
understand soils and how to manage them, | moved from
thinking things were simple to very complex before realising
what seemed complex was actually very simple. However,
the key when working more closely with natural systems is
to always have a plan B, C, D and E. Irrespective of farm size
this is very possible, but it requires a very different way of
thinking and being flexible and open to change. An example
of this, and one that may seem extreme is that if we accept
as farmers, we are ultimately trying to farm sunlight and
if we're to manage soils better, permanent soil cover is a
fundamental goal of the system. Then when we plant
something, we don’t necessarily know whether that crop
will be a cash crop, a forage crop or a cover crop? We are
used to controlling nature and | suggest we can learn more
by taking inspiration from nature to create a truly efficient
system.

All the while being aware as humans, we are very good
at self-sabotage. We need to be aware of the cycle of
SELF-SABOTAGE and be compassionate when we fall
victim to this process particularly when we are trying to
adopt a new system or approach. We favour doing what
feels comfortable - we then decide to make a change -
we take steps to change - the change feels good - this
feels different - we feel uncomfortable - we question the
changes made - our subconscious craves familiarity, and
the cycle begins again.

While it's easy to explain a concept by going to extremes
and to some a regenerative system can seem extreme, if it
does nothing else but to make you stop and question your
approach there is a value in that alone. There are always
aspects of the system which can provide benefit and fit into
a more conventional approach.

To find better ways of doing things to some extentignoring
labels can be helpful and shifting the focus on the value of
each individual technique being deployed. One thing that is
clear from other parts of the world is in order to make an
alternative system work well it involves far more trusting
and intimate relationships with the rest of the supply chain.
Only by challenging convention throughout the supply chain
will we achieve success. We need to reimagine everything
from the soil up.

So, while having these grand aspirations is all very well,
what does that look like day to day in the field and where
could farmers trials, as well as more formalised trials start
investigating? Here are a few conversation starters to have
with your agronomist the next time you have your therapy
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session together!

1.Alongside trials, one starting point is to begin with
knowledge exchange and financial benchmarking peer to
peer, facilitated by the agronomist is essential first step.
Many growers would be dismissive of the concept of no-till
potatoes as unrealistic but such projects while extreme are
a way to interrogate a different way of thinking. We need
to ask what elements of this approach could have value
whatever the system?

2.Where does your advice come from? Maybe growers
should swap their agronomist every three years to maintain
innovation? This was an idea suggested by Mark Dewes at a
panel discussion at Groundswell in 2021. Mark had recently
completed a Nuffield Scholarship into looking at different
agronomy models around the world.

3.0ur cover crop knowledge is very much in its infancy,
and everyone is trying to achieve different things. The
starting point is to know the value of the benefit you are
getting from that particular cover crop. Aiming to ideally
make every cover crop a cash crop. Relay cover cropping
and blurring the line overlapping a cash and a cover crop
can be a more nuanced way of getting the best return on
investment from that cover crop. Quantifying the true value
cover crops bring to improving nutrient use efficiency would
give more confidence in using cover crops more widely.

4. Maintain a balance; as farmers we love the production
element of growing but maintaining a balance accepting for
a regenerative system to work our attention needs to be
focused, 50% on marketing and 50% on growing in that  Sampletubers

agrovista
soll health

Practical
solutions to
unIOCk your SOiI S “Agrovista Soil Health is
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Broad Spectrum soil health test . i
and practical interpretation il @ A o000

@AgrovistaUK

Complete nutritional, physical enquiries@agrovista.co.uk
and biological soil analysis and
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Strip-till maize with mulch between the rows to suppress weeds this spring

order and irrespective of whether the product leaves the
farm as a 29ton bulk lorry or a single branded 500g bag.
The best example of farmers making the system work
around the world is through diversity of crop and market. It

We dont need expensive soil tests to tell us what's going on

may be a contentious question, but why exactly in a more
normalised year are we growing so much wheat, while
historically farm profitability has been declining for some?

5.1s our idea of efficiency flawed - a question for another
day but something to ponder?

Lastly, an interesting question. Why is it that Microsoft is
reportedly the second-largest employer of anthropologists
in the world? In essence it can be summed up by the fact
that in order to know where were going we must first know
where we have come from. There is nothing new in farming
or farming regeneratively just the way we think and join the
dots. richard@groundswellag.com

Cover Crop Seed
Experienced Advice
Living Mulch

Soil Health

Grazing

Carbon Sequestration

CREATING THE PERFECT HABITAT

For more information
please contact us on
01480 890686
or email

info@oakbankgc.co.uk
www.oakbankgc.co.uk
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DRILL MANUFACTURERS

IN FOCUS...

EXCELLENT RESULTS FROM THE
CLA?DON 2022 HARVEST, BUT WHAT NEXT?

With the harvest safely gathered in Jeff Claydon, Suffolk
arable farmer and inventor of the Opti-Till® direct strip
seeding system, discusses the results and looks ahead to next

season.

18 August 2022

It has been a very strange year for weather in most parts of
the UK. Here in Suffolk, where annual rainfall is just 600mm
making it one of the driest regions, the exceptional conditions
brought back memories of 1976. That year, almost no rain fell
between March and September and during a visit to the county
then Minister of Agriculture, the late Fred Peart, described the
drought as a tragedy, urging the public not to panic. Sounds
familiar!

Between New Year’s day and the end of May this year our
farm weather station recorded 196.8mm of rain, well below
the long-term average. April brought only 18.6mm and in May
41.6mm fell, followed by 34.4mm in June and a miniscule
10.4mm in July, contributing to a total of just 244mm for the
year to date. Much of that came in the form of short, localised
showers, so the water evaporated very quickly and produced
little benefit.

One positive of the exceptionally dry conditions was our
earliest-ever harvest. The 12m Claas Lexion 600 Terra-Trac
had an uninterrupted run from the time we cut the first oilseed
rape in mid-July until the last spring oats which were combined
during the first week of August.

With daytime temperatures consistently in the mid-to-high
30s and little in the way of overnight dew we were able keep
going for as long as we were physical able to do so. It was a very
tiring couple of weeks, but with help from my sons, Oliver and
Spencer, harvest was completed in record time and with wheat
coming into store at 11-12% there were no drying costs.

Too dry todrill

The downside of the prolonged dry weather is that currently
the land is too dry to drill oilseed rape. Normally, the crop
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would have been in the ground a week or two ago but, with
no moisture to start the germination process, drilling it then
would have been a mistake. Patience is the key as we await
some meaningful rain!

The ground is so dry and cracked that undertaking any
form of conventional cultivations would be very expensive in
fuel, excess wear on machinery and ground-engaging metal.
Breaking down the large clods created by that approach would
also be very time-consuming and expensive but driving around
the area those drawbacks have not stopped some from trying.

On our own heavy clay land, the Claydon Straw Harrow has
been successfully deployed across the whole farm, the main
limitation being keeping dust to a minimum by restricting
forward speed when operating close to houses in the village,
especially if they have washing on the line!

With our rotation having changed from wheat and oilseed
rape to include more spring-sown and break crops, the aim is
to use land destined for spring drilling to help reduce the weed
burden and seed bank using Opti-Till® stubble management
techniques which move no more than 2cm of topsoil. This
enables us to control weed seeds and volunteers without
herbicides, other than one full-rate application of glyphosate
just prior to drilling.

Effective stubble management has become particularly
important following the loss of neonicotinoid seed treatments
and some products to control grassweeds due to the inherent
fear that the aphid vectors of Barley Yellow Dwarf Virus (BYDV)
will increase significantly. However, BYVD can be reduced
considerably by using the Opti-Till® system to manage stubbles
and eliminate the ‘green bridge’ effect. It also enables drilling to
be delayed, but to do that with any degree of certainty you must
be able to get the crop in the ground quickly, which means not
having too many operations before sowing.

Last night’s 2.4mm of rain was just enough to make conditions
perfect for the Claydon Straw Harrow, a simple, robust, fast,
and very effective stubble management tool with many uses.
Operating at 15 - 25km/h, it is equipped with sprung steel tines
which vibrate rapidly to break up straw and expose chopped
crop residues. They also create a ‘boiling’ action which uproots
weeds and volunteers, as well as destroying slugs and slug
eggs. An additional upside of the hot, dry conditions has been
that slugs have had a very tough time and have been unable
to breed, so we will not have to worry about them this season.

The Straw Harrow creates a fine micro-tilth in the top 20-
30mm of soil, providing ideal conditions for rapid germination
of weeds and volunteers, which can then be raked out and
destroyed with another pass before they become established.
When glyphosate is eventually applied, it is as a single, full-
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strength dose prior to drilling, which maximises its effectiveness
and reduces the risk of weed resistance

Even during a prolonged dry spell and high summer
temperatures the difference between harrowed and unharrowed
soil is clear. Unharrowed soil is hard and baked with shrinkage
cracks; soil that has been harrowed has a crumbly, fine tilth and
crop residues have been broken into small pieces.

20-Year Anniversary

This harvest marked 20 years of establishing all crops on the
farm using only Claydon Opti-Till® products. These consist
of the Straw Harrow, occasionally the TerraStar® light rotary
cultivator where slightly more soil movement is required,
together with the Claydon direct strip seeding drill, followed by
the TerraBlade inter-row hoe.

My last article for Direct Driller mentioned that our crops
were showing exciting potential, and they certainly lived up
to expectations. That was a pleasant surprise given the lack of
rain and the fact that we backed off on the nitrogen due to
concerns that it would not be fully utilised in the dry conditions.
This was a good decision, made easier because we only grow
feed wheats. Winter wheats received 190kgN/ha, 50 - 60kgN/
ha less than our normal 240-250kgN/ha, and oilseed rape a
similar amount, again less than normal.

In a couple of small areas where nitrogen was missed when
applying it through our 36m self-propelled sprayer, for which
| can only blame myself, the yield plummeted, highlighting
the importance of this major nutrient. Without fertiliser and
agchems vyields would quickly regress to 1970s levels, around
30cwt for barley and 2 tons per acre in ‘old money’ terms, or
3.7t/ha and 5t/ha respective in modern parlance.

The key difference between the 1970s and now is that there
are more mouths to feed. According to the Office of National
Statistics the UK population was 56,226,000 in 1975, it rose to
65,110,000in 2015 and is projected to hit 69,444,000 by 2025.
Should we therefore be concerned about the dramatic curbs on
nitrogen use currently being proposed by the governments of
The Netherlands and Canada?

Fungicide programmes were maintained at normal levels
because these products more than cover their cost through
increased vyield. Past experience has shown that if yellow rust
or other foliar diseases take hold significant yield potential has
already been lost by the time the signs become visible, far
outweighing the cost of an effective treatment programme..
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Harvesting wheat on the Claydon Farm with the 12m Claas Lexion 600 Terra-Trac.

Good drainage increases yields

Drainage is very important to get the best from our heavy clay
soils and in a couple of areas where the old tile system had
broken down a significant reduction in yield was apparent. One
12ha area produced 7.78t/ha, compared with over 9.5t/ha
in the adjacent field, an overall loss across that small area of
around 25 tonnes, so correcting the problem was a priority.

Dry weather allowed local drainage contractor W. R. Suckling
& Sons to install new plastic pipes 1m deep across a total of
40ha in various fields. Some was done in the spring, some
through rape stubble, and we will mole drain across these
areas when conditions allow. Land is far too valuable to have
it underperform, and this investment should maximise its
potential by increasing yields.

The dry spring and summer, combined with the use of a
Claydon TerraBlade inter-row hoe meant that our crops were
the cleanest | have ever known, with no spring-germinated
blackgrass. | am delighted with the results of the 2022 harvest,
high yields underlining the benefits of establishing deep rooting
structures which enabled crops to make best use of available
moisture. Having recently invested in a new weighbridge we
know that the yield information is precise and have posted it on
the Claydon website (claydondrill.com).

Those of you who have visited the Claydon factory will know
the 16ha field to the right of the access road. The winter wheat
there vyielded just over 10t/ha, while the average across our
whole IACA registered area was 9.54t/ha, with higher-than-
average hectolitre weights. Given the lack of rain and 25%
reduction in nitrogen use those are both excellent figures.

Hybrid oilseed rape provided a similarly pleasing result.
DK Excited, which was drilled at just 2.7kg/ha using a pre-
production version of our new Claydon Evolution drill, averaged
3.84t/ha, with one field producing 4.2t/ha. Given that the crop

The new 9m mounted version of the Claydon Straw Harrow is seen here working in ‘80-
acre, a field which has been managed using the Claydon Opti-Till® System for 20 years,
after the previous crop of LG Skyscraper winter wheat had been harvested. Following
2.4mm of rain overnight the lack of dust was noticeable, even at 25km/h!
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Conditions were perfect for the Claydon Straw Harrow to create a micro-tilth which will
encourage rapid germination of weeds and volunteers. These can then be raked out and
destroyed with another pass before they become established.

Oilseed rape stubbles were Straw Harrowed in July to create the ideal conditions for
weeds and volunteers to germinate once rain arrived.

had to contend with very dry weather, some pigeon damage,
and small areas where cabbage stem flea beetle had attacked,
these yields are exceptional. With very low establishment costs,
a low level of fungicide use, and just 190kgN/ha the margin will
be very attractive.

Spring oats put in a surprising performance and are destined
for use in a range of gluten-free products such as breakfast
cereals and oat milk. We drilled the new Elsoms variety Lion
directly into stubble which had been Straw Harrowed using a
seed rate of just 100kg/ha and the crop subsequently received
a total of 100kgN/ha in two equal splits.

A Claydon TerraBlade inter-row hoe took out any grassweeds
growing between the band-sown rows before they had a

Land on the Claydon farm shows none of the deep cracking evident on some nearby
farms where conventional cultivations are used, as can be seen in the photograph
below. The layer of chopped straw and crop residue on the surface after the Straw
Harrow has been used protects the soil and locks in moisture, encouraging weeds and
volunteers to germinate. The soil is perfectly prepared, creating a stale seedbed ready for
drilling the next crop.
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chance to develop and compete with the spring oats, so the
crop looked clean throughout. Given the season’s challenges |
was very pleased that it averaged 6.11t/ha, which was slightly
below the 7t/ha from last year’s crop of WPB Elyann (KWS)
but that had much more favourable growing conditions. We
will be drilling Lion again in 2023, as 25% of the farm will be
into spring oats, 25% oilseed rape and 50% winter wheat, all
first wheats.

Part of the new Claydon clear-span building which will provide additional manufacturing
capacity to meet global demand for the company’s range of Opti-Till® products.

Current conditions are the polar opposite of those last year,
when there was plenty of moisture in the ground during August,
but September was quite dry. With the ground currently bone
dry we are waiting for significant rainfall to provide some
moisture, so everything is currently in a state of limbo. The soil
temperature is much higher than at the same time last year, so
| am not too concerned that oilseed rape has not been drilled;
it is much better to wait and sow into moisture than have the
seed sit there doing nothing.

Our own land is showing none of the deep cracking which is
evident on some nearby farms where conventional cultivations
and establishment protocols are used, nor do we have deep
tramlines which will take time and money to put right. In
contrast, our, fields are level with a layer of fine tilth and crop
residues on the surface which will protect and insulate the soil,
providing perfect conditions for drilling when we do get some
rain.

With Claydon customers saving up to £250/ha on
establishment costs by using the Opti-Till® System demand for
our products from farmers throughout the world is at record
levels, so | am delighted that our new 36m x 36m clear-span
building is almost finished. We have managed the build project
in-house but, due to difficulties in getting contractors, progress
has been slower than anticipated. The concern now is finding
enough additional staff to fill the numerous vacancies that we
have to offer so if you know of anyone who might be interested
in a role please ask them to contact us! When complete the
new facility will double our production capacity.

Just before harvest, accredited master thatcher Harry Roberts
of Harry Roberts Thatching Services finished replacing the roof
at Gaines Hall, our Grade Il listed 16th Century farmhouse. After
44 years' service it was rethatched using wheat straw grown by
Harry using the heritage wheat variety Maris Widgeon, drilled
using a Claydon drill. We are delighted with the results.

ISSUE 19| OCTOBER 2022




sky-agriculture.co.uk

Agriculture

Distributed by

d m W I»J‘

L RN \'

Designed for perfect seeding in no-till,
min-till & conventional establishment
systems making it the most versatile
drill on the market.

e Up to 4 separately metered hoppers

¢ Unique tandem seeding line

e Separate air circuit for grain and fertilser
¢ Blockage sensors for both air circuits

e Up to 250kg coulter pressure to ensure
correct seed placement in any system

¢ Fully adjustable press wheel pressure to suit
soil / weather conditions

¢ Low hp requirement (from 35hp/m)

* ISOBUS ready 2 separate air circuits Tandem disc coulter system

No-till « Min-till e Into Cover Crops ¢ Conventional

OPICO Ltd. 01778 421111 ask@opico.co.uk opico.co.uk Profit from our knowledge



-

ROBERT PL

« )

UMB DISCUSSES

BIOLOGICAL FARMING

BIOLOGICAL Farming, with the help of natural soil bacteria and Fungi, is growing rapidly and in the current crazy
climate there is more and more interest - after all, we can now use these little bugs to provide Nitrogen, Phosphate
and now Potassium. There are also products that will stimulate root growth and help to reduce disease pressure.

| have been working on the Biological
side of farming for 20+ years; before that,
| was a fertiliser blender in mainstream
agriculture, so over the years | have seen
a few changes, not least the demise of
companies like ICI, Fisons, Albright &
Wilson and lots of others.

In those early days when fertilisers
were made more commonly available,
many fertiliser companies took soil
samples and simply recommended
their products. It was very confusing for
farmers as the soil results given used
a range of different laboratories many
using different extraction methods.
This meant the farmer could not easily
compare results.

In the early 70’s the ADAS (then based
at Cambridge), asked for a meeting with
these fertiliser companies that included
ICl, Fisons (now Norsk Hydro) and about
15 other companies plus advisors; they
then worked on an extraction method
for a common soil analysis.

Now bear in mind these people
were there to sell fertiliser. The idea of
replacing what you take off came later
and sounds very good but is it really
necessary? Little notice was made for
the use of manure, and compost was
unheard of. At that time fertilisers were
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Written by Robert Plumb

quite cheap and a rule of thumb was a
tonne of Nitrogen was about the same
price as a tonne of Wheat, ie about £20.
In fact, most compounds were at a similar
price and Phosphate even qualified for a
subsidy, as did all lime materials.

It was a pretty simple system and it
certainly sold a lot of fertiliser. But was
it really necessary? Many of our long-
term friends have not applied any P or K
fertilisers - other than a bit of compost,
for a very long time (20 years plus) and
their soil levels are pretty much the same
as when we started, and vields have
been OK. They are not trying to grow
maximum vields but do they actually
make a profit?

Levels of K go from low to high

Potassium (K) is extremely important for
crop health and yield and at Soil Fertility
Services we like to monitor the plant
response with regular plant samples. We
found that last season’s K levels - in all
crops, were extremely low. No surprise
from a dry soil. With plants unable to
pull it off the clay particles and exchange
sites, we are now being told that straw K
levels were high! Potassium is important
as it helps a plant to regulate water

uptake and the opening and closing of
the stomata; it is also critical in producing
proteins and most wheat protein levels
have been low.

Plants actually need similar amounts
of Potassium as they do Nitrogen. This
could be up to 200kg. | have never seen
one with that level of Potassium at the
main stem extension period, but now we
may be able to help.

We have developed a K fixing product.
Similar to the N Fixing product Bio-N,
the beneficial K fixing micro-organisms
will release around 50kg of K from your
soil's “locked” up reserves, directly into
the rhizosphere where your plant system
can easily take it up. It may take two
applications of 10 litres to provide all
your crop’s needs, but it will surely help
to overcome the problem of Potassium
shortages.

We have been measuring ‘total Soil K
reserves’ and find between 6,000 and
10,000 kg/ha in the top 10cm (4”) of
your soil. Most of this K is in the lattice
of the clay particles and is considered
‘Unavailable’,  but we can easily find
200 - 300 kg on the surface of the clay
fraction that can be made available to
your crop with the help of the Bio-K.
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Bon appétit

Now serving healthier soil and profit for 2023.

Start improving your soil’s health and increase your profitability
for the 2023 harvest season by joining our soil carbon programme
- now open to all and serving your area!

AgreenaCarbon is accredited internationally to quantify, validate and
verify your greenhouse gas reductions and how much carbon you store
in your soil through climate-friendly farming practices.

You receive a carbon certificate for each tonne of emissions you remove.
You can then decide whether to keep or sell your certificates.

Sign up for free today and you could be earning up to
three certificates per hectare at £20-£40 per certificate. A 4
The more you transition, the more you earn. greena

Simply scan the QR code to get started! www.agreena.com
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Farmers and growers flocked to the sixth annual Groundswell, the UK's largest regenerative agricultural show in late
June this year. It was another sell-out event with 5,500 attendees who travelled to North Hertfordshire for two days of
information exchange, inspiration and a bit of liquid refreshment during the worst drought since 1976.

Written by Alex Cherry

With over 140 sessions to attend, Groundswell offered
a platform for household names, technical experts,
experienced regenerative farmers and leading researchers
to explore and debate the issues, opportunities, science and
practices around regenerative agriculture. The event has
grown from 500 farmers in a barn in 2016 as the “No-Till
Show” to the two-day “Regenerative Agriculture Show and
Conference” that it is today. Although, one commentator
referred to it as a “Festival of Ideas” which perhaps seems
more appropriate given the scale and breadth of content.

The eve before Groundswell is always exciting as people
begin to arrive from all corners of the UK and beyond,
pitching tents and getting the lay of the land. It is a chance
to catch up with old friends and make new acquaintances in
The Earthworm Arms Bar, where there were some enticing
foodie offerings including different Pasture for Life meats
cooked over fire. Dr Doolittle took to the decks and blasted
out some disco classics which had mixed reviews from the
audience, although a loyal cohort in Hawaiian shirts kept
the energy going. The camping area soon filled up with
around 750 campers with all shapes and sizes of tents and
campervans.

On Wednesday morning Jill Clapperton
kicked off proceedings in the Big Top tent,
followed by Greg Judy advising farmers
"How to think like a Grazier”. Across the
8 different session venues it was tough
deciding what to go and see. Before the
midday session a tribute was made to
Caroline Drummond MBE, recognising her
incredible achievements of 30 years leading
LEAF, before her tragic passing in May.

Henry Dimbleby provided a one year update to the
National Food Strategy and Dwayne Beck from South

Dakota asked “Are We Doing The “Right Things” Or Only
Doing The Wrong Things Better?”

Billy Lewis was announced as “Mixed Soil Farmer of the
Year” and David Miller as the “Arable Soil Farmer of the
Year” in the awards organised by Farm Carbon Toolkit. Tom
Martin ran a very honest session entitled “Learn from My
Mistakes”, a forum which was appreciated by the audience.

The guest speakerthat seemedtobe oneveryone’stongue
was George Monbiot who presented a well rehearsed
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synopsis of his latest book “Regenesis”. The audience were
broadly welcoming of this polarising debate on the future of
food. It posed some difficult and highly-referenced points
to disrupt the assumption that Regenerative Agriculture is
the answer to feeding the planet. As a festival of ideas,
it is important to challenge everything. It was noble of
George to attend Groundswell, although it would have
been even even more impressive had he stayed on for a
couple of drinks in the Earthworm Arms to listen to some
of the pioneering regenerative livestock farmers he rallies
so strongly against..

Professor Lennart Olsson from Lund University in
Sweden provided a fascinating update on the progress of
the radical “perennial revolution” that the Land Institute
and their global network are working on.

After a stimulating and hot day,
unsurprisingly the Earthworm Arms bar
became the focal point for further in-depth
analysis and discussion. The beer was
brewed in part by surplus bread from Toast
Ale and brewing enthusiasts headed to the
tour at Crossover Blendery where the beer is
spontaneously fermented and flavoured by
the fruit growing in the agroforestry on the
farm.

As the sun set, attendees got stuck in to some serious
shape throwing on the dancefloor to the groove of funk
and soul from DJ Krinks and, in the campsite, history was
made as the first Groundswell marriage proposal took place
and a happy couple announced their engagement, fittingly
on the anniversary of their first embrace at Groundswell
2021. We look forward to the first Groundswell wedding
in 2023!

Despite a few sore heads and one speaker declaring
memory loss from the antics in the early hours, Thursday’s
sessions kicked off with stimulating questions proposed:
“How is big business adopting regenerative agriculture?”
And “Does it make financial sense to go Regen?”.

In the Demo Field the line up of manufacturers
showecasing their direct drill machines included Weaving,
Sky, Dale, Sam Agri, Horsch, Novag, Kverneland, Ryetec,
Tuckwells, Amazon, Primewest, Claydon and Horizon. The
ground was very dry and the cover crop was bulky with rye
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volunteers and weeds. As a case study of an innovation born
from a meeting at Groundswell, Small Robot Company and
Tuckwell's demonstrated their Treatment Maps Partnership
- Tom robot can identify individual weeds in the field and
also provide accurate plant counts in a growing crop,
whilst also giving an accurate assessment of leaf colour
and biomass assessment. This is converted into shape files
readable by the sprayer which targets problem areas rather
than applying a blanket application to the field.

Defra Secretary of State George Eustice was
Jjoined on stage by: Minette Batters, tenant
farmer and NFU President; Baroness Natalie
Bennett, former leader of the Green Party;
Tony Juniper, Chair of Natural England; in

a panel chaired by Baroness Rosie Boycott,
Journalist and publisher. Commenting on the
show, Eustice said “It's amazing to see such
creative thinking, new ideas being pioneered,
new agronomic techniques and indeed, the

rediscovery of old ones.”

Elsewhere in the programme speakers tackled practical
issues such as ‘do potatoes have a place in regen systems?’,
'Improved Nutrient Management with Zero Carbon
Fertilisers” and ‘the threat of weeds for regenerative
agriculture!

Hosts John and Paul Cherry led a group to move the mob
of beef shorthorns for the last session of the day with Greg
Judy providing a refreshing and entertaining commentary
on proceedings.

We hope the show is re-energising and stimulates new
ideas in this fast changing world we live in. If you missed
some of the sessions in person, you can watch nearly
all of them on the Groundswell YouTube channel. If you
have an idea for a great session for next year applications
are accepted via the Groundswell website. We're busy
planning already, looking to expand on the offering for
small-scale regenerative farmers, new entrants and market
gardeners, while not forgetting the retail sector. We are
also asking exhibitors to state what they are doing to
support Regenerative Practices when they apply for a
stand. We hope the show can continue to bring together a
forward thinking community whilst regenerative agriculture
becomes more widespread within the UK farming industry.
Make sure you have the dates in your diary - 28th and 29th
June 2023.
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®@ 24m - 36m options

@ Fits to all sprayers

@ Hydraulic fan

© GPS speed sensing option
© Compatible with some cover crops |-
@ Front rear or side mounting
@ Headland or sectional control
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GROUNDSWWELL
CATCH-UP

A Are we doing the “Right Things” or only ... 0o lad @ The End is Nigh, The End of Nitrogen - ... ] ~»
: ‘ Watchyfater) Share Watchffaten) Share

\‘k Groundswell . ' Groundswell

22nd & 23rd June 2022 22nd & 23rd June 2022

> !
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m ‘ \‘z. '[ ‘ Alastair Leake,
A " | -~ Tim May, Martin Lines
Dwayne Beck & Dominic Amos

@ Growing and using your ownweodchip ... L ~» @ lan Pigott in Conversation with UK No-T... 0 -
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Jussi Knaapi
Peter Cheek, Gillian

Preece, Rob Richmond,
David Cross
& Jerry Alford

Machine Key Features:

© Electronic rate control

© Trailed, Mounted, Drill or Roll options
© 200L, 400L & 1200L hoppers

© High capacity hydraulic fan

© 0.5m nozzle spacings (no drift)

© Metering unit designed for Avadex
@ Also apply OSR or slug pellets
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FIXOURFOOD
TRANSFORMING FOOD

SYSTEMS IN YORKS

IRE

This year the University of Leeds has launched a project researching regenerative farming systems in Yorkshire. This
project is part of the FixOurFood programme led by the University of York, funded by UK Research and Innovation,

a government fund to support research to investigate ways to transform the UK food system. As the challenge to
address the food system nationally is so large, the FixOurFood project is focusing on Yorkshire as a pilot region to
explore regenerative approaches that could be scaled to the UK and beyond. The project focuses on three areas of
innovation 1. sustainable and healthy food for children, 2. hybrid business models and 3. regenerative farming systems.

Researchers from the University of Leeds Prof Lisa Collins,
Prof Steve Banwart, Prof Pippa Chapman, Dr Gesa Reiss and
Dr Ruth Wade, are leading the regenerative farming systems
research in Yorkshire. Yorkshire has a large variety of farming
systems, containing 13 - 17% of the UK's crop production area
and 10 - 14% of the UK’s livestock headcount, with a large
diversity of soil and land cover in the region and an established
network of innovative farmers. This makes Yorkshire a ideal
place to investigate and understand the complex dynamics of
farming systems. Together with key networks and alliances, the
team at the University of Leeds are exploring existing examples
of regenerative farming in the region, identifying the limiting
environmental, social and economic factors, and discovering
practical steps needed to support shifts towards regenerative
farming. The research group will then determine what the
regional potential is for implementation, and if regenerative
agriculture could contribute to combat global warming if scaled
up nationally.

Earlier this year, they released a survey to ask farmers what
the University can do to support regenerative farming. Four
key areas were identified which will be the focus of the project
going forwards.

Our activities include -

R )
Understanding Supporting

regenerative farming

&b

Sharing
the information

the current system

¢ o

Evidence
based practice

From this survey they also sought to understand the opinions,
opportunities, current activities and challenges associated
with regenerative agriculture. To date, they have received 166
responses, 147 (89%) said they were farmers and 79% from
England. Responses came mostly from those already practicing
elements of regenerative agriculture, with the majority of
participants stating the main aim of regenerative agriculture was

o4

to ‘improve soil quality and fertility’ and the main motivation
to move towards regenerative practices was to ‘improve soil
health’. Most participants were using cover crops and direct
drilling, and were most interested in reducing agrochemical
inputs and increasing diversity in arable rotations. They felt the
biggest challenge of moving towards regenerative agriculture
was the ‘lack of information on good practice’, ‘lack of evidence'
and concerns over ‘reductions in yield'.

1 | Conventional farming m& g &

2 | Minimal cultivation + FYM «s.5%8 8 a,

\

& wlile &
S ullie u. W

v

o
5 | Trt 4 + Companion cropping m& -‘\\t‘;{‘i,;* a

3 | Trt2 + Mixed blend

4 (Trt3 + Grazing

-

Short-term herbal ley ‘4

L) with arable crops

- e
-

Long-term herbal ley

3
7 without arable crops .

Key
mo% = Plough based cultivation
mo% = Non-inversion shallow cultivation
Y =Inorganic fertiliser
h = Organic fertiliser
ﬁ = Single cereal
‘\'.‘Q,{!g,}"r' = Blended cereal

= Mixed species companion crop

' = Livestock grazing

To support evidence-based practice, the University of Leeds
is using its 317ha research farm to trial and test regenerative
farming practices. The University of Leeds farm has been
developed as a digitally connected smart-farm and terrestrial
observatory. The main activity is a field-scale, replicated
experiment using a historically conventionally managed field
and measure the impacts of different transitions to regenerative
agricultural practices on the soil, crop, greenhouse gas emissions
and profit. This trial is in collaboration with NIAB whose
Northern Regional Centre is based at the University of Leeds
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farm. The trial has been designed with advice from researchers
and farmers from Yorkshire with seven treatments that range
from a ploughed-based conventional farming system, through
to significant changes in rotation and the inclusion of grazing
livestock.

The experiment began last month but prior to any
cultivations, Dr Ruth Wade led a team of researchers to
collect baseline measurements of the soils current physical,
chemical and biological status. The farm is on fine loamy soils
(Aberford Series) and the team collected soil samples at 10cm
intervals down to a depth of 50cm. These soil samples are
currently being analysed in the lab for measurements such as
soil structure, aggregate sizes, water holding capacity, carbon
and nitrogen content. Throughout the trial, researchers from
the project team will be measuring the impacts of the different
transition approaches on soil health, crop growth, agronomy,
greenhouse gas emissions, and economics. Soil sensors and
automated greenhouse gas measurement chambers will be
installed in the experimental plots to collect real-time high
frequency measurements. In addition to collecting data, the
trial will be used as a regional demonstration platform for
farmers to view and discuss different management practices,
and the learnings and outcomes will be fed back to the larger
FixOurFood programme policy and governance team at City
University.

We know from experience that soils must ‘earn’ the right to be
direct drilled, which in practice means resolving any existing soil
health issues before switching to a direct drill system. The soil
assessments carried out by the researchers indicated that the
historic intensive cultivations and high field traffic have caused
soil structural issues that needed to be addressed. Therefore,

DIRECT DRILLER MAGAZINE

the treatments transitioning to regenerative agriculture have
received a non-inversion, shallow cultivation in the first year
to alleviate the soil structural issues, whilst beginning the
transition to regenerative management. Drilling will be carried
out using a Ryetec MAAG SSP Direct Drill as it is a flexible
machine allowing us to drill effectively across the range of
cultivation treatments with one drill.

S ]

Pig manure was supplied by the University of Leeds National
Pig Centre (based at the University of Leeds farm) and was
spread on those plots receiving FYM using the Morley
Agricultural Foundation small plot manure spreader that
allowed the farmyard manure to be applied at a specific rate
and only to those plots that required it.

Companion crops and herbal ley seeds were broadcasted and
rolled, and the establishment of winter wheat single varieties
and winter wheat blends will happen in the autumn.

We will continue to monitor and report on the project, if
you would like to know more information or sign up to the
newsletter please contact us through the FixOurFood website
https:/fixourfood.org/

There are many farmers in Yorkshire exploring different
management practices and we hope that this project is the start
of a significant effort to support farmers in the region.

Dr Ruth Wade, University of Leeds
Dr Joseph Martlew, NIAB
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SMALLROBOT CO
L AUNCHES ROBOT SERVICES

10 50 FARMS TH

SAUTUMN

A major milestone for our small robots: our Tom monitoring robots will be set to work this Autumn. 50 farms will
become home to our sustainable robots, delivering our first services for Per Plant Farming: applications by exception.

These autonomous scanning robots
will help farmers make informed
decisions on how to take action,
cutting herbicides and fertilisers. Co-
designed with 35 farmer advisors and
trial customers, including the Waitrose
Leckford Estate, the Sainsbury family
Lockerley Estate and the National
Trust Wimpole estate, we are excited
to see our technology in action
commercially this growing season.

This is a big step forward
in delivering real value

to farmers. Partnering
with leading John Deere
dealer Tuckwells, we

have integrated Tom'’s
treatment maps with
existing precision sprayers,
saving around /7% of
herbicide, and estimated
15% fertiliser savings.
This will help farm
businesses become both
more environmentally and

financially sustainable.

Transforming farming at the
plant level

We see our bigger picture mission as
helping farmers feed the world whilst
regenerating the planet. Through
the creation of a new farming model
‘Per Plant Farming, we are making
it possible to give farmers the
confidence to only take action when
it is required.

Working with farmers to transform
the system from the plant level, our
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sustainable farming robots Tom, Dick
and Harry bring an entirely new way
of farming. Using robotics and Al,
we autonomously monitor and treat
each crop plant. This means problem
weeds can be targeted individually, as
opposed to the whole field.

This new model enables a highly
precise approach to farming, which
today is more important than ever
before, as farmers face the volatility
of the industry. Farmers are under
increasing pressure, with input costs
on the rise. Research from Harper
Adams shows that up to 20% of inputs
are wasted. This is not economically
or environmentally viable.

Robotics gives huge scope to close
the gap: delivering applications by

exception.  Precision  monitoring
alone can provide immediate value,
optimising  existing sprayers for

herbicide and fertiliser applications.
But we believe that’s just the tip of
the iceberg in terms of the potential
for what per-plant farming can
deliver, both in input-cost savings and
yield enhancement. Ultimately, input
costs and environmental impact will
be significantly minimised.

Commercial Service Launch

Our first commercial robots will soon
be seen scanning across fields this
2022-2023 growing season. The
service will optimise farmer’s existing
sprayer equipment to reduce costs
and inputs. Per Plant Intelligence from
our Tom monitoring robot means we
treat only the problem areas: nutrient
deficiencies, and weeds.

Scanning the field, our Tom robot
builds an understanding of where
every plantisand what each one needs
to achieve optimal performance. The
datathatis collected is then processed
and detected by ‘Wilma’, our Al Advice
Engine. Wilma then creates treatment
maps to advise farmers on the most
appropriate action to take. This
information is used to inform variable
rate fertiliser applications and to
spot-apply herbicides through nozzle
control and sectional control sprays.
This gives farmers the confidence
to take action only when required or
even make ‘no spray’ decisions.

The 2022 service is fully subscribed,
with 2023 orders now underway. 50
farms have signed up to our ‘Farming
as Service’, with groups of up to six
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local farmers joining together to form
a 'Pod’ of 120 ha. They will share a
Tom robot, committing a minimum
of 20ha each. This means farmers
can try out the service on as little
as 20ha, without a costly machinery
outlay. Each farm will receive 4 scans
of their wheat fields during a season.
The new service offering will target
winter wheat crop count and Per
Plant visualisation; weed detection,
geolocation and per plant imagery;
glyphosate treatment sprayer export;
herbicide treatment sprayer export;
and fertiliser treatment sprayer
export.

The launch follows the successful
on-farm trials on three farms during
the Autumn 2021 to 2022 growing
season to develop the service. These
trials included Waitrose Leckford
Estate and the Lockerly Estate, owned
by the Sainsbury family. The trials
covered 118ha, locating 446M wheat
plants in which 4.6M weeds were
identified.

Precision weed control

The weed surveys conducted over the
season by SRC highlighted the fact
that a blanket approach to treating
weeds is not only costly but often
unnecessary. The surveys found that
only a few areas were high in density:
surprisingly only a few areas had weed
density of more than weed/m”. We
then used this information to create

heat maps, meaning farmers can treat
only the problem areas, precisely. Our
service enables farmers to assess
weed density information for no spray
decisions, and to reduce herbicide
use by around 77% at a conservative
estimate, depending on weed density
and distribution.

Optimising crop nutrition

Farmers can also assess crop health
and performance, reducing fertiliser
costs by around 15%, as well as
optimising crop nutrition. These are
achieved through a combination
of  data including  accurately
gauging green area index and plant
populations. The radical change here
is that our monitoring service now
allows for application by exception,
rather than blanket precautionary
measure. By also being precise in

our robots also
help farmers protect biodiversity,
preserving the natural environment,
in particular strengthening soil health,
which is essential to encourage
optimal crop yield.

targeting weeds,

Longer term there is considerable
potential for far greater savings. With
rising fertiliser costs coupled with the
industry attention on Net Zero, this
has been in the spotlight, and is a
strategic focus for our future roadmap.
Fertiliser alone is a major contributor
to agricultural emissions. This could
have a huge contribution to reducing
costs and carbon footprint, with no
loss of crop productivity.

A robot’s eye view

Tom's  eight on-board cameras,
mounted on a boom, deliver a ground
sample distance of 0.39mm per pixel.

TRITON

Looking for the next level
in tine drill...

\\\“l" e Direct Drilling into stubble and Conventional Seeding

S == B RITLILS

DIRECT DRILLER MAGAZINE

¢ Non inversion - surface tilth remains from year to year

for weed control

¢ All seed types through one coulter, no adjustment

required

e Low cost, Low maintenance

¢ Vertical loosening to 180mm for air, drainage and
rooting to increase rhizosphere biology/nutrient
availability and tillering

¢ Patented seed depth bar and slot closure system
giving unique seeding ability in all weathers

www.tritonseeddrills.com

¥ @tritonuk ./ 01223 891888

Abington Farm Park, Great Abington, Cambs CB21 6 AX
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Among the highest resolution of any
crop-scanning technology, this gives
Tom the capability to see individual
water droplets on leaves and early
signs of disease outbreak. SRC's Tom
monitoring robot scans the crop to a
level of detail that identifies individual
plants, gathering data on plant and
weed distribution to determine the
optimum treatment path. Tom will
accurately geolocate and analyse data
on every plant in the field. Tom can
successfully identify all the wheat
plants, determining precise plant
counts, as well as broadleaf weeds.
With a survey speed of 2.2ha/hr,
Tom gathers 15,000 images from
its cameras, or 40Gb of per plant
intelligence, for every hectare.

Tuckwells partnership

To develop the sprayer integration we
partnered with Tuckwells, one of the
UK’s leading John Deere dealerships,
which has a focus on industry-leading
design and technology. In trials
completed last spring, we created
a treatment map for Tuckwells)
covering a 14.5ha field in Suffolk,
achieving a 97% saving of an early
spring herbicide. The trial data was
run through JD’s Operation Centre
and the treatment map for herbicide
in wheat supplied to a Mazzoti sprayer
with individual nozzle control over its
36m boom.

The trial found that only 3% of the
field actually needed to be sprayed
(0.42ha), resulting in a herbicide

saving of £24.48/ha. If the field had
been treated with a JD R962i sprayer
with 3m sectional control, it would
have sprayed 13% of the field area,
saving £21.96/ha. Another advantage
for farmers is knowing how much will
need to be applied before filling up
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the sprayer — what is put in the tank is
what you use, nothing will be wasted.
“We've been looking for the next
innovation in precision application of
herbicides and robotics seems to be
the way forward,” says George Whelan,
Tuckwell’s Group Technologies
Manager, who coordinates their new
technologies.

“Weed identification is the
key and the Al element

is the most exciting part.
We can use the data

from Wilma to create

an application map

and deliver real in-field
solutions.”

Co-designed with Farmers

These results highlight the extensive
potential for robotics within farming
today. This will have a huge impact for
farmers, reducing input costs, this in
turn both increasing and optimising
yields, whilst protecting the natural

environment.

Our service is designed by farmers
for farmers to create a farming system
without compromise. Working with
farmers to inform the developments
of our technology has been invaluable.
These close partnerships of more than
5 years with our farmer advisors has
enabled us to accurately pin-point the
challenges and pain points to tackle
providing a wealth of information. The
foundations of our service are based
on the farmer; technology should
not take control, but rather work in
partnership with farmers.

Accelerating regenerative

We believe these systematic changes
in farming today are crucial in
progressing towards regenerative
farming practices. Stewardship for our
soilhealth and the naturalenvironment
today is essential to ensure future
generations can produce high quality
crops both profitably and sustainably.
Now is the time for us to work
together to create a more ecologically
harmonious farming model. For
farmers - rightly - to be rewarded for
their efforts. Farmers are integral to
the environmental solution.

We're excited to see our technology
get to work on farms this season,
but this is only the beginning. The
potential is endless. Technological
innovation will be a keystone in the
Fourth Agricultural Revolution, and
we're honoured that our small robots
are part of this revolutionary change.
Helping build the food system of
tomorrow.

ISSUE 19| OCTOBER 2022




L

) " A

Our passion is helping farmers and landowners leave behind a landscape and industry to be
proud of. Whether that be through greater financial security of the family business or ensuring a

stable ecological environment that is fit to feed the future - we offer crop establishment solutions
that make a real difference.

Call us today for a no obligation L "F/g
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chat about the future of farming. \r, a— m z f I
tel: 01905 841123 web: WWW.Mmzuri.eu

Mzuri Limited, Springfield Farm, Peopleton, Worcestershire, WR10 2BF FUTURE PROOF FARMING




FARMER FOCUS

There are two occasions in my farming year that remind me
of the anticipation and trepidation felt as a child when my
exam results or end of term school report were received.
The first is of course harvest, yields being the score card for
the team effort of all involved in every part of the growing
process. As the loads roll in and pass over the weighbridge
filling barns we reflect upon what we got right and what we
got wrong in the seemingly never-ending, life long quest for
growing perfection that only a farmer can ever understand.
It is this that drives, innovates and motivates never ending
improvement for the next year.

The reality however is we are all, mostly, out of control of the
yield outcome. That “goldilocks” year of not too wet, not too
dry, not too hot or not too cold rarely, if ever, comes and there
is always something that could have been done better or at
different timing with the benefit of hindsight.

This year | suspect many will be reflecting upon agronomic
decisions such as how different synthetic fertiliser rates and
strategies have impacted yield (or not) or variety and input
timing choice but in truth, what will have determined all our
yields more than any other factor will be the soil we have and
the weather we got.

The second set of results is the end of our financial year
which runs with the calendar to the 1st of January and this is
the really important set of results that reflect our management
of the business and its ability to adapt to whatever season we
are dealt, financial performance is something we have almost
complete control over, our input /output buying and selling
decisions, our labour and machinery spends and our agronomic
strategy can all be adapted as inevitably weather and trading
situations change.

| do say “almost” complete control however as there is nearly
always something unexpected and an element of luck that could
never be planed for or expected by even the most perfect of
management business plan, that unexpected major mechanical
failure or that out of the blue ill health or personal issue.

Yes that is me and a plough!
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contingency
for that
unexpected
breakdown can
be budgeted
for to some
extent it's the
latter personal
and staffing
issues that can
be a lot harder
to plan for
and disruptive
to  workload,
time cannot be
easily bought,
or can it?

Getting bigger, power replaced the need for the plough

Foranarable farmto be profitable these days requires absolute
focus on minimising fixed costs. Highly skilled operators are
both one of the harder to find and more increasingly expensive
resources for many farms. Larger machinery has provided great
opportunity to reduce the need for so many to be involved
in establishment, care and harvesting of crops and although
larger, higher output machines are of course more expensive
their cost is somewhat mitigated by the needs for far fewer of
them to complete workloads in a timely fashion.

Regardless of a farms establishment strategy the trend to
larger machinery has been common over the last couple of
decades. At the start of my farming career our “big” tractor was
a Ford 8240, which I think was just about 100hp. That tractor
comfortably ploughed and established all our crops with a
power harrow combination drill on around 250 arable acres we
farmed at the time, | can’t recall ever thinking we needed more
power but did aspire to a 8340 or even a mighty TW model
one day ... just “because” my neighbours had one. Vanity
and ego can be an expensive aspiration for a young farmer as
| would learn.

As acres farmed grew, labour became harder to find and
justify, the tractors got bigger to pull increasingly wide
cultivation and drilling equipment. Eventually power no longer
seemed the limiting factor and traction did. The more powerful
tractors had got a lot heavier the 270 hp John Deere 8410 we
had “grown into” being more than twice the weight of that 90
hp Ford 7810 and despite big advances in tyre technology and
large sizes somewhat reducing the damage to soils that weight
can do tracks were the inevitable next step, first 8520T’s and
ultimately the pinnacle of BIG tractors at the time the mighty
Challenger 875, all 25t and over 600hp of it!

Pulling the (very on trend at the time) Simba solo followed
by a Vaderstad rapid cultivator drill it offered massive outputs
vs that old 90hp plough / combi drill system, one man was
comfortably establishing probably ten times the area that the
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The ultimate big power at the time, the only way up from here was down

Ford 8240 was capable of. It came at a cost however and
despite that x10 capacity of work | have a suspicion it may have
had a cost in both capital and running costs that was more than
x10 the 100hp system! Many large arable farms still run similar
systems today, many will claim it's “cheaper” to do so quoting
all sorts of nonsense about economies of scale and paying high
rents or entering contract farming arrangements to justify the
machinery. It rarely is however, and | will be honest, the main
reason | had a 610hp tractor back in 2007 was really because |
wanted a 610hp tractor....... | probably just made the rest and
the numbers “ft”. | don’t think I'm the first or will be the last
young and ambitious farmers to apply such warped logic to my
thinking.

So, what problem does big solve? the answer is labour, “big”
does buy time. The ten 90hp tractors needed to cover the same
workload we had at the time would have required 10 skilled
operators, skilled labour is hard to find on a seasonal basis and
on a purely combinable cropped farm the labour requirement
is for relatively small periods of the year. Fewer full-time staff
equals less costs and less problems, easier management, fewer
of the most unpredictable of variables, people.

However as is so often the case, as you solve one problem
you create others. Power corrupts, it allows you to do
things you probably shouldn'’t like to cultivate too deep or in
conditions that you shouldn’t. It changes mindset about what
we need, writing this article | really find it hard to believe that
just 20years ago a 100hp tractor was all we ever needed, it
seems that once your goal post has been moved its hard to
remember what was possible.

Power adds weight, lots of weight! combined with that ability
to force work when conditions are not right that power can
quickly add up to a lot of damage to soils, this damage needs
cultivation to fix it and so the vicious circles begins where
cultivation creates the need for cultivation, power requirement
increases and costs spiral. This “hamster wheel” of tillage
farming is very difficult to break and faced with solving that
many are simply unable to accept that it is even possible to do
so. For every no-till farmer | have ever met evangelical about
the change to his soils and bottom line | come across a similar
number of farmers, equally as convinced they have no choice
but to cultivate, their soils are somehow “different”, their farm is
somehow “different”, they are somehow “different”. They may
well be right, farming in the UK is anything but consistent and
every farm is indeed different, there is no rule book on crop
establishment and my advice to any farmer is do what works

and what you are comfortable with, only change if you either
want or need to.

A good exercise for any farmer is to look back at what power
levels they were using and felt they needed 20yrs ago on their
soils and ask themselves if they could manage with that today?
If for any other reason than increased workload the answer is
not then something is wrong, your soil and your farm is not
moving forward, and the situation is probably not sustainable,
just maybe that is highlighting the need for change even if that
change may not always be a comfortable one, maybe the need
to change is greater than you realise?

Moving to direct drilling of course offers an alternative way to
cut the labour fixed cost but this time in a very different way to
the high horsepower route. By removing the entire operation
of cultivation the hours required in the seat are massively
reduced. This allowed us to get away from the painful costs of
the big tractors and return to what has always felt to me like a
much more sensible size and cost of versatile machines.

We began with a second-hand 4m direct drill and had a
240hp tractor pull it which was too big for that drill, the tractor
size being based around where the best deals were and a
power requirement to pull large grain trailers at harvest and
facilitate move away from costly self-propelled sprayers to
trailed alternative rather than dictated by high draft cultivators
and drills.

e R
= A

A new kind of smarter big, efficient big not just big ego

The 4m drill successfully proved the no-tillage concept to us
and was quite quickly replaced by a ém version of the same
brand that felt better paired to the tractor. Direct drills are
much lower draft requirement than their min-till or cultivation
counterparts. Wider row spacings means today we power a
12m direct drill with the same 240hp tractor, that gives work
rates of up to 300ac a day possible if fields are large enough and
logistics can keep up. It is a truly huge capacity way beyond that
of any establishment system we ever had before, far more than
we need in fact affording us the luxury choosing our timing,
improving the agronomic prospects of the crop hopefully and
importantly reducing our risk of failure due to factors beyond
our control like weather. This time “Big” has bought us time
whilst genuinely reducing fixed costs and not just moving those
cost from the labour column to the machinery column in those
important budgets and year end accounts. This time “Big”
makes business sense and is no longer ego.
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EFFICIENCY STUDY

Multi-year soil health study measuring differences in nutrient availability

Over the past several years, agricultural industries have
been focused on the Nitrogen(N) portion for improving
soil and plant efficiency. However, we cannot forget the
importance of the remaining primary, secondary, and
micronutrients. This research report highlights how L-CBF
not only capitalizes on N use efficiency but also unlocks
the remaining primary, secondary and micronutrient
abilities as well.

A Two-Year Study [2020 & 2021] measuring Soil
Health, Overall Nutrient Use Efficiency, and Nitrogen Use
Efficiency [QLF Agronomy. (2022). Soil health and nitrogen
use efficiency study. RT6530, p.1] was accomplished at
an independent research station near Martinsville, lllinois.
QLF Agronomy Research compared a blend of 10% Liquid
Carbon-Based Fertilizer L-CBF BOOST™ 4-0-3-2 S and
90% Urea Ammonium Nitrate [UAN 28%], as opposed to
a full rate of UAN 28%.

Six-inch depth soil samples were acquired in a grid
pattern before pre-emerged [broadcast] and side-dress
[Y-Drop @ V4-5] fertilizer applications were utilized.
Samples were retaken two weeks after the broadcast and
side-dress applications [e.g., post fertilizer applications],
thus were evaluated to the first set of soil samples
exercising Haney’s Soil Health Test Procedure.

Plant growth and development depends on their ability
to sequester all mineral nutrients from the soil. Plants
often encounter considerable challenges in attaining an
adequate quantity of these mineral nutrients to meet
the requirements of cellular progressions due to their
relative immobility. Nutrient deficiency can also lead to
reduced overall soil biodiversity since plants serve as the
manufacturers that support most food webs. The four
charts below validate how ten percent L-CBF BOOST™
inclusion with UAN 28% improved nutrient availability for
plant growth and development while providing the soil
microbes with biodiversity. Each graph exhibits that all
mineral nutrient listed, beyond N, has surpassed nutrient
efficiency over the control treatment, thus proving that
L-CBF products have the necessary tools to compete
effectively in today’s high-demand agricultural sector.
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Results
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Ten Percent [-CBF BOOST™ Inclusion With UAN 28%.

Pre-Emerge [PPI] Application of 36+4 GPA Compared to 40 GPA of UAN 28%. Two Year
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Ten Percent [-CBF BOOST™ Inclusion With UAN 28%.

Side-Dress [Y-Drop] Applications of 36+4 GPA Compared to 40 GPA of UAN 28%. Two
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MACHINE OF
THE YEAR 2018

CrossCutter
by Vaderstad

Ultra-shallow tillage

Ultra-shallow tillage by Vaderstad CrossCutter Disc provides full cut at
only 2-3cm working depth. The unique cutting profile crushes, chops and
mulches in one single pass. It is excellent in oilseed rape stubble,

cover crops and grain stubble.

Learn how ultra-shallow tillage by Viiderstad CrossCutter Disc
will help give a perfect start to your next crop at vaderstad.com
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Reducing tillage could result in less production of a potent greenhouse gas, according to a study out of
Penn State University.

Nitrous oxide, also known as ‘“laughing gas,’ is the most
important greenhouse gas after methane and carbon dioxide
and the biggest human-related threat to the ozone layer. But
is talked about less.

Nitrous oxide emissions from human activities have
ballooned 30 percent over the past four decades. Although
carbon dioxide has been responsible for about 10 times as
much warming as nitrous oxide. But nitrous oxide is more
potent: 1kg of the gas warms the atmosphere some 300
times more than 1kg of carbon does over a 100-year period.
With Nitrous Oxide staying in the atmosphere for around
a century after release. In arable farming N20O is emitted
naturally as part of the nitrification process it is a by product
of the application of nitrogen fertilisers.

The paper that researched this is called "Tillage intensity
and plant rhizosphere selection shape bacterial-archaeal
assemblage diversity and nitrogen cycling genes" and was
published in the journal "Soil and Tillage Research." You can
read the whole paper by following the QR Code.

Abstract

We evaluated bulk and rhizosphere soils from two crop years
(corn and soybean) of a three-year rotation of corn-soybean-
small grain + cover crop. Soil samples were collected at
three growth stages from corn and soybean plants and
across three tillage practices that had been applied every
year for 40 years. Tillage practices represented three levels
of disturbance intensity ranging from no-till, to intermediate
to high (plough) intensities. Bacterial assemblage diversity
differed in soils having contrasting tillage histories and from
bulk or rhizosphere soil (compartments), crop year, and

AVACAST TWIN AIR - Black Grass Control

—
- g

L 01353 862 044 ™ info@techneat.

growth stage. Compared to ploughed and disc soils, no-till
soils had lower abundances of denitrification genes, higher
abundances of genes for dissimilatory nitrate reduction to
ammonium (DNRA), and higher abundances of family-level
taxa associated with archaeal nitrification and anammox.
Soybean rhizospheres exerted stronger selection on
bacterial-archaeal composition and diversity relative to
corn rhizospheres. Abundances of N genes were grouped
by factors related to weather, as well as management and
soil compartment, which could impact activity related to
denitrification and DNRA. Low intensity tillage may provide
an option to reduce potential ‘hot spots’ or ‘hot moments’
for N losses in agricultural soils, although weather and crop
type are also important factors that can influence how tillage
affects microbial assemblages and microbial N use.

Notes from the Paper

Researchers ultimately found DNA
evidence that members of families
of bacteria capable of turning N into
ammonium were more common in
bulk no-tilled soil than in soils for
minimum or high tillage. What is more,
no-till soils contained fewer genes for
bacteria known to create N2O from
nitrogen.

Soil & Tillage
Research

Conclusion

Results of this study suggest that
minimizing disturbances to agricultural
soils may provide an opportunity for
reducing N20O emissions.
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Whatif you could
simply create the
perfectseedbed?

At Dale Drills weTe as passionate about your
soil as you are. As farmers we know just how
vital good soil structure is to the health of
your crop - locking in vital nutrients to create
optimum conditions for sowing and growing,.

Capable of drilling in direct, min-till and
conventional seedbeds our versatile range

of lightweight seed drills have been made

with exactly that in mind - promoting low
impact cultivation that encourages minimal
disturbance. Renowned for excellent contour
following, accurate seed placement and a low
power requirement, why not see how our drills
can help your business fulfil its full potential?

 DALE DRILLS
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Transitioning to more regenerative regimes hasn't been entirely plain sailing for three growers with very different soils
and situations who shared their experiences at a packed Agrii Green Horizons seminar at this year's Groundswell.

All three no-till novices have found their
journey over the past 6-8 years very
positive and are increasingly profiting
from moving less soil, protecting its
surface, keeping roots in the ground and
diversifying their cropping.

While their goals are very similar,
the way the growers have gone about
achieving them reflect clear differences
in the balance each has to strike between
long-term sustainability gain and short-
term profitability need.

On his mostly light 160ha at Hawkmill
Farm just to the east of Cambridge,
David White's principal stakeholders are
his family. This and his determination to
‘wean himself off the comfort blanket of
cultivation as soon as possible’ led him
to switch from full to no-till in a single,
bold step in 2015.

David White

Since then, he has been experimenting
at scale with awhole host of regenerative
opportunities, including a vast range of
cover cropping mixes and management
methods; early drilling and a variety
of OSR companion crops to combat
cabbage stem flea beetle; and, most
recently, bi-cropped beans and oats -
both winter and spring.

At Revesby Estate near Horncastle
in Lincolnshire, farms manager Peter
Cartwright has been moving more
steadily but very deliberately towards
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no-till across the Wiggins-Davies family’s
1100 cropped hectares since 2014.

Getting the basics working correctly,
keeping things simple at the start and
building on carefully trialled experience
with a firm goal in mind has been his
recipe for success to meet the business’
need for parallel improvements in
profitability and sustainability.

Farmingaround 1000ha underavariety
of agreements across a vast range of soil
types, George Fraser of Shaftesbury-
based farming and contracting business,
A&R Fraser has had to be even more
cautious in his regenerative transition.

Six years ago, he and his family started
developing  their  well-established
business to be the no-till contract
farmer and contractor of choice in the
North Dorset/south  Wiltshire area.
With short-term performance at least as
important as long-term improvement to
their customers, they have done this by
perfecting their approach on their own
land before extending it more widely in
the most appropriate ways.

‘In stepping up our soil biology to
reduce our reliance on inputs our
shoulders have had to be broad enough
to take a good amount of criticism for
farming ugly,” said David White. “We
have made our fair share of mistakes
along the way. Not least by failing to
follow the biological rules and trying to
do the same thing twice - like growing
wheat after wheat.

“We have been surprised at how
quickly soil biology can start working
much better when you look after it and
encourage it to proliferate. Working with
nature rather than trying to force the soil
with big, heavy machines has seen our
soil structure and health come on by
leaps and bounds.

‘Amongst other things, both shallow

working and deep burrowing earthworm
numbers have built-up really rapidly.
Keeping the land green the year round
with catch and cover crops has been
very useful in capturing nutrition. And
drilling directly into them with the least
possible soil disturbance has also helped
capture carbon.

‘“We are finding many ways to farm
both more sustainably and profitably.
The bi-crop of spring oats and spring
beans we tried last year, for instance,
performed handsomely with no in-crop
herbicides, fungicides or fertiliser at all.
The two species complemented each
other extremely well, generating a much
higher margin than the traditional bean
crop we grew alongside it.

“Higher seed rates and the right soil
structure mean we are increasingly able
to employ crop competition in place of
herbicides to deal with weeds” David
added. “We need much less tractor
horsepower these days, and work our
tractors for around a quarter the time
we used to. This means they last longer
and we at least halve our diesel usage.

“Our soils are far more resilient to both
drought and heavy rainfall too. At the
same time, the amount and diversity of
wildlife we have on the farm these days
is a joy to see.

Since moving from minimum ftillage
with rotational ploughing to almost
entirely no-till cropping over the past
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eight vyears, Peter Cartwright has
also seen huge improvements in the
workability, resilience and health of soils
with up to 40% clay and 40% silt at
Revesby Farms.

Over this time, he has almost halved
diesel usage and substantially reduced
labour needs while increasing average
wheat vyields by 1t/ha; not to mention
getting to grips with horrendous
blackgrass problems.

“Our transition was actually prompted
by the need to deal with levels of
blackgrass that made some of our land
almost uncroppable,” he explained.
“Following the Stow Longa recipe, we
introduced up to three consecutive years
of spring cropping, concentrated on
moving as little soil as possible at drilling
and employed the most competitive
wheat varieties at high seed rates drilled
as late as possible in the autumn.

“The rotational change led us to trial
a range of cover cropping options and
we now grow around 450ha of winter
covers a year. We first ventured into
direct drilling with a tined Horsch
Sprinter, to which we have just added
an Avatar drill now our soils are in
good enough condition. We trialled
the prototype Avatar back in 2016 and
knew this would be ideal for our needs
once we were in a position to make the
most of its disc coulter system.”

Two different types of direct drill
these days gives the Revesby team
the flexibility they need to deal with
different soil conditions, trash levels and
the weather. Over 90% of their crops are
now drilled without cultivation, and the
capacity to drill all their winter wheat in
5-6 days reduces both their weather risk
and need to travel when the conditions
aren't right.

Alongside moving the least possible
soil under the most favourable ground
conditions, moving to their own version
of Controlled Traffic Farming has made a
big difference to the physical as well as
biological health of their soils.

“Everything is coming together so well
now that | think we should be able to
push our wheat vields up another 1t/ha
over the coming four years,” suggested
Peter Cartwright.

“With hindsight, we should have been
braver and cut down our cultivations

DIRECT DRILLER MAGAZINE

sooner. And we certainly shouldn't have
invested in the Horsch Cruiser cultivator
we have hardly needed to use since the
day it arrived because our soil condition
improved so much..

“‘Getting the basics of both drainage
andblack-grass managementright before
moving too wholeheartedly into no-till
have been essential to our success. As
have been attention to detail, working
towards a clear goal, and careful trialling
under our own conditions in a scientific
way as an Agrii Technology Centre.”

Improving drainage and soil structure
to enable the most successful direct
drilling have been as important in the
Fraser family’s transition from traditional
plough and min ftill cropping to the
regenerative regime they now employ
on more than 80% of their farmed land.

They are also being able to
successfully extend this experience to
their contracting operations to provide
the resource and experience needed
to help more West Country growers
benefit from soil-first management.

‘We have found digging soil pits
everywhere to assess soil condition
and carefully targeted low disturbance
subsoiling and mole-ploughing to sort
out any inadequacies a crucial first
step,” George Fraser stressed. “With our
agronomist, we also plan everything on
the basis of full soil testing, repeated
every four years to monitor changes.

“We really benefit from being large
enough to run several different types
- including a Weaving GD, Amazone
Cayena and Weaving Sabre Tine - so

we can match the kit we use closely to
soil needs and condition. The substantial
slurry, muck and digestate service that
is part of our family business has been
great fit with our organic matter-building
focus too.

‘Contract farming means we can't
afford to be evangelical about our
system. So, where ground needs
subsoiling it gets it; where trash causes
slug problems we stubble rake; and
everything we put into our cover crops
is there for a particular economic as well
as environmental reason.

“Like David and Peter, we have seen
great improvements in the health, vitality
and workability of our soils in a relatively
short time without compromising crop
performance,’ he reported.

“Wider rotations are giving us more
flexibility to adapt to conditions as well
as greater biodiversity. Cover crops are
helping condition soils and build organic
matter while providing late-season
wildlife food and shelter. And better
plant health through healthier soils and
more balanced nutrition is taking the
pressure off sprays programmes at just
the time we need it with the loss of so
much chemistry.

“Moving to no-till is far from a panacea
and it's all too easy to make mistakes;
especially where them likes of brome
as well as blackgrass are problematic.
But we have no doubt that integrating
the most appropriate regenerative
technigues into our business with
attention to detail and the best-informed
advice has to be the way ahead.”
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ENVIRONMENTAL IMPACT OF
57,000 MULTI-INGREDIENT
PROCESSED FOODS REVEALED

This paper suggests a new way of assessing the environmental impacts of supermarket food. Plant-based foods have
the lowest environmental impacts. More nutritious foods are often more sustainable
By University of Oxford News Team

The paper compares the environmental impacts of meat and
meat alternative products, such as plant-based sausages or
burgers, and finds many meat alternatives had a fifth to less
than a tenth of the environmental impact of meat-based
equivalents.

This is the first time a transparent and reproducible method
has been developed to assess the environmental impacts of
multi-ingredient products. It provides a first step towards
enabling consumers, retailers, and policymakers to make
informed decisions on the environmental impacts of food and
drink products.

Lead author, Dr Michael Clark says, ‘By estimating the
environmental impact of food and drink products in a
standardised way, we have taken a significant first step
towards providing information that could enable informed
decision-making. We still need to find how best effectively
to communicate this information, in order to shift behaviour
towards more sustainable outcomes, but assessing the impact
of products is an important step forward.

“By estimating the environmental impact of food and drink
products..we have taken a significant first step towards
providing information that could enable informed decision-
making”

A study by the Food Standards Agency™ shows more than half
of UK consumers want to make more sustainable decisions
on the environmental impacts of foods and, at the same time,
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food corporations are setting ambitious net zero greenhouse
gas targets. But there is a lack of detailed environmental
impact information on food and drink products - which would
allow consumers and corporations to make more sustainable
choices.

The study, led by researchers in Oxford's Livestock,
Environment and People (LEAP) programme and Oxford
Population Health used publicly available information to
derive estimates of the environmental impact of 57,000 food
products, which make up the majority of foods and drinks for
sale in UK supermarkets.

They looked at greenhouse gas emissions, land use, water
stress, and eutrophication potential — when bodies of water
become enriched with nutrients, often causing harmful algal
blooms and ultimately killing other life. For the purposes
of analysis, visualisation and communication, the team
combined these four scores into a single estimated composite
environmental impact score per 100g of product.

Professor Peter Scarborough, Oxford Professor of Population
Health, says, ‘This work is very exciting. For the first time, we
have a transparent and comparable method for assessing
the environmental footprint of multi-ingredient processed
foods. These types of foods make up most of the supermarket
shopping we do, but until now there was no way of directly
comparing their impact on the environment.

‘This work could support tools that help consumers
make more environmentally sustainable food purchasing
decisions. More importantly, it could prompt retailers and
food manufacturers to reduce the environmental impact of
the food supply thereby making it easier for all of us to have
healthier, more sustainable diets.

“This work is very exciting. For the first time, we have
a transparent and comparable method for assessing the
environmental footprint of multi-ingredient processed foods....
most of the supermarket shopping we do”

The researchers quantify the differences in environmental
impact between multi-ingredient products and find those made
of fruits, vegetables, sugar, and flour, such as soups, salads,
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bread and many breakfast cereals, have low impact scores, and
those made of meat, fish and cheese, are at the high end of
the scale. Jerky, biltong, and other dried beef products, which
typically have more than 100g of fresh meat per 100g of final
product, often have the highest environmental impact.

When looking at specific types of food products, such as
meat and their alternatives, lasagne, cookies and biscuits, and
pesto sauces, the researchers found large variation within
these types of foods. For these food types, lower-impact
products often had one half to one tenth the environmental
impact of higher-impact products. This type of information,
if communicated to consumers and retailers, may help shift
behaviours towards more sustainable foods without requiring
large changes in dietary behaviour, such as swapping beef for
beans.

When comparing the environmental impact score to their
nutritional value, as defined by the Nutri-score method,
products that were more sustainable tended to be more
nutritious, including meat and meat alternatives. There are
exceptions to this trend, such as sugary beverages, which
have a low environmental impact but also score poorly for
nutritional quality.

Jennie Macdiarmid, Professor of Sustainable Nutrition and
Health at the the Rowett Institute, University of Aberdeen,
says, ‘An important aspect of the study was linking the

environmental impacts of composite foods with the nutritional
quality, showing some of the synergies and trade-offs between
different parameters. Using this new method manufacturers
can reduce the environmental impact, while ensuring a high
nutritional quality of products’

‘Using this new method manufacturers can reduce the
environmental impact, while ensuring a high nutritional quality
of products”

The amount of every ingredient in a multi-ingredient food
or drink product is usually known only to the manufacturer,
but in the UK they are legally obliged to provide percentage
values for certain ingredients, and ingredients are listed on
packaging in order of size. Dr Clark and colleagues used
known percentages and order of ingredients to infer unknown
values, cross-referencing products and ingredients through
use of a large dataset of products. Individual ingredients were
mapped to environmental databases, and the percentages of
all ingredients within each product were used to estimate the
impact of each whole product.

The analysis makes use of foodDB - a Big Data research
platform at Oxford, which collects and processes data daily on
all food and drink products available in 12 online supermarkets
in the UK and Ireland, and a comprehensive review of 570
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1. Collect Department, Aisle, and back-of-package information riment: Food Cupboard

Depal
Aisle: Cooking Sauces EMeal Kits

; Shell: italian
Ingredients: Basil (47%), Sunflower O, Grana
Padano Medium Fat Hard Chease (5%), Yogurt Nutrition Information per 100g:
GREEN | — (M), Cashew Nut (5%), Extra Virgin Oive O, Energy: 1289kJ /312kcal  Fat 29.89
Sugar, Pecorino Romano Medium Fat Hard Saturaies: 4.3g Carbohydrate: 4.59
PESTO Cheess (Mik), Bamboo Fibre, Salt, Pina Nuts Sugars: 289 Fibre: 3.79
(1%), Acidity Regulator (Lactic Acid), Garlic Protein: 4.7 Salt:1.1g
N~ Por

woler
Parse bauk-uﬂ-pa:ﬂs iﬂledienl list Whan possible, use provided nutrition information
2. Identify ingredients and 3. Sort ingredients
percent composition of listed —* into food categories —*

4. Estimate composition of remaining
ingredients using information from the
preduct and similar products

ingredients
Percent
Ingredient Fncent Food Categor (trom similar Pvcant
Ing {if Nisted) tegory i (estimated)
Basil a7 Herbs - 47
Sunflower Oil Sunfiower Ofl 23 24
Grana Padano s Hard Cheese - 5
‘Yogurt (Milk) - Mitk 4 5
Cashew Nut 5 Cashews - 5
§ra Virgin Ofve Olive Ol 73 s
Sugar - Cane Sugar 3 a7
Pecorino Romana Hard Cheese 23 15
Bamboo Fibre - - - 14
Salt - Salt 4 13
Pine Nuts 1 Cereals and ol crops, misc. - 1.0
Acidity Regulator - - - 05
Gariic Powder Other root vegetables 3 04
sorted food categories [
5. Calculate environmental impact and nutrition quality scores using (a) back-of-package nutrition
information, (b) estimated percent composition, and (c) environmental and nutrition databases
Environmental Database: o Score per 100g of product:
Eimironma tal inasint par sy Enviranmental Impact Score:
L, |190g for sach food category krpacts G, Woter o

Nutrition Detabase: Land Use; Eutrophication

Nutrition composition per Nutrition Quality Score:

100g for each food category 'I Algorithm used in NutriScore

studies of the environmental impact of food production,
including data from 38,000 farms in 119 countries.

One Industry Response to Eco-labelling

Here's Phil Bicknell, Head of
Business  Development  at
CIEL, and his take on eco-
labelling...

Recent work to estimate
the composition of 10,000s
of food and drink products
Bl has been in the news this
- week. As the coverage has
flagged, the analysis has its
limit and references lack of information on country of origin
or agricultural production method. I'll admit that I've only
skimmed the headlines and the full paper is top of my
reading list. However, that point about the work’s limitations
feels something of an understatement to me.

Phil Bicknell from CIEL

Anyone who has looked in detail at the emissions and
broader sustainability issues associated with livestock
production systems will know the significant variation
between countries, between product types, and between
systems. The reality is that beef produced in the UK has half
the GHG impact of the global average, for example. The
bottom line is that broad assumptions and estimates don't
necessarily move us further forward when we are dealing
with very technical and very complex issues.

On the surface, the work has generated some eye-raising
results. How can sugar-coated cereals and fizzy drinks be
better for us than nutrient-rich, locally produced meat? We
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A limitation of the analysis is that information on ingredient
sourcing, such as country of origin or agricultural production
method, is lacking from ingredient lists and this would help
increase accuracy of the environmental impact estimates.
Additionally, as portion sizes vary for different products, there
remain uncertainties in the total environmental impacts of
products.

“‘Our method fills an information gap on the environmental
impacts of multi-ingredient foods”

Dr Richie Harrington

Dr Richie Harrington, head of foodDB, says, ‘Our method
fills an information gap on the environmental impacts of multi-
ingredient foods. The algorithms we developed can estimate
the percentage contribution of each individual ingredient
within a product and match those ingredients to existing
environmental impact databases. Applying this methodology
to generate impact scores for large numbers of products, we
illustrated how this can be used to derive quantifiable insight
on the sustainability of those products, and their relationship
to their nutritional quality.

know meat, eggs and dairy are naturally highly nutritious
sources of protein, which many of the foods with higher
ratings in this report are not. There seems to be a gap when
looking at the issue of nutrient quality, using one single figure
to describe very different foods. It strikes me that meat or
dairy products can provide more of the nutrients needed in
a healthy diet than many of the foods listed.

Another gap is the continually evolving nature of
agricultural production. | have no doubt that a greater focus
is being given to the important role livestock play in efficient,
circular food systems across UK agriculture. Whether it's the
re-introduction of livestock to arable cropping systems or the
re-assessment of the value of nutrients in farm waste, the
livestock industry is not standing still. And all of the above is
before we get into the challenges of assessing biodiversity.

| understand that companies are keen to shout about
their environmental credentials, but | can’t help feeling that
work like this has the potential to add to the confusion for
shoppers. More importantly, it has the potential to do a
disservice to some positive steps being taken in the UK by
the food industry and by farmers.

Let us know your thoughts on The Farming Forum...

Scan the QR code

to read the full
study
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FARMER FOCUS
PHILROWBOTTOM

The build up to harvest is always mixed with a bit of
trepidation and excitement, this year was no exception,
Harvest 2022 was our first harvest following direct drilling
with the Opico Sky Easy Dirill.

After the hard work and cost of growing a crop, there'’s
always a bit of uncertainty of how successful it will be,
irrespective of just how well you think the crops have looked
throughout the growing season.

Despite the record high temperatures and dry spring, |
have to say the Oil Seed Rape and wheats have looked well
all year.

Harvest was looking to be the earliest ever experienced, ® gl = - LIS LS ol
just as we prepared to start on the 21st of July, it rained and  experienced, our small cooperative grain store facility was
did so for a further 8 days! soon filled with some ease this year.

We've not run a combine here for around 30 years, I've  Thoughts very quickly turned to cover crop establishment
used a contractor ever since, for just over 300 acres it's not  and trying the 7.5M Mizuri Rezult stubble rake, it's been a
cost effective. bit of an experiment this year, running costs are extremely

Our light sandy soils have never broken records, but this low and at 12-15kph you can cover the ground very quickly.
years OSR has been the highest vielding rape crop we've
ever managed, given the conditions this season and low
establishment and inputs I'm over the moon with 1.7t/acre.

It's difficult to conclude how or why, all | can suggest is
that it had a good start into a moist seed bed last year, had
little or no evidence of flee beatle and has looked like a good
crop all year.

Initial impressions of the rake have been encouraging, we
chop all the straw on the farm, it helps with organic matter
build up and with the cost of fertiliser it's worth more to me
than baling and selling it off, only slight issue is the combines
chopper and chaff spreader don't spread the full header
width, leaving a gap between the mats of straw.

Running the rake at a slight angle to the tramlines, seems
to have moved the straw enough to even this out, it also

——— -

We pretty much rolled straight into the wheat, progress
was slightly hampered by a minor fire on the combine,
fortunately no major damage, but parts availability slowed
the repair down.

Wheat vyields were effected by the excessive heat, with
Skyfall yielding 3.5 t/acre and Skyscraper producing 3.4.

Although a delayed start from planned, harvest seemed to
be over in a very short space of time, dare | say very easy,
probably some of the best harvesting conditions we've ever
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seems to have encouraged a ‘chit’ by slightly scratching
the soil surface and mixing the straw, grains and soil. The
OSR stubble was very dry and brittle this year, the rake also
seemed to break it up to some degree.

Compared to other parts of the country we'd had around
25-30 mm of rain, the chopped straw helped to retain some
of that valuable moisture. 40 ha drilled before 2nd wheats. |
even drilled some of it in the rain, something you couldn't do
onto ploughing or heavily cultivated ground.

Cover crop mix and sowing rates

Radish . ... .. . . 3kg/ha
Commonvetch .. ....... ... ... ... ... ...... 14kg/ha
Phacelia....... ... .. ... . . . . 2.25kg/ha
Clover ... 3kg/ha
Linseed . ... ... . . . ... 8.75kg/ha
Buckwheat ... ... ... ... . ... ... ... ... 12kg/ha

2023 Anatasia oil seed rape drilling @ 4.5kg/ha and slug
pellets at 4.5 kg/ha was compeleted on the 31st of August,
into pretty ideal conditions. The plan will be similar to last
year, as low input as we can get away with, mindful of
increasing costs.

The biggest saving to date is fuel, between 4.5 - 5.5 |/ha
on the drill depending on the field, somewhere in the region

Cover crops

DIRECT DRILLER MAGAZINE

of two thirds less fuel use from our old system.

The plan is to have drilled 1st wheats by the 1st of October
weather permitting, into cover crops.

Single pass establishment with the Sky Drill has changed

the way we farm, not only in the input costs, but in time,
our old plough based system, was a slow, costly process, it
works with our system and other business interests, it's also
beginning to gain some interest locally and the acreage I'm
contract drilling will increase this autumn.

Direct Drilling not only reduces the time spent drilling,
it allows for choosing the optimal timing for going drilling.
Harvest 2022 has been one of the easiest in memory, the
weather has had an impact in that, the drill is also a major
factor, if this is what the future looks like, then so far, I'm
convinced.
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Martin Lole of Springfield Farm and Mzuri, reflects on drilling into stubble and his recipe for successful

As farming systems become more
productive, arable enterprises are faced
with increasing levels of straw to manage
post-harvest.

For many this provides a valuable
secondary income source when baled,
but for others, whether through
environmental objectives or simply
not having the demand for it, straw
management forms part of the
preparation for next year's crop.

Some growers may see leaving straw
in the field as a luxury or perhaps a
nuisance depending on their system, but
when managed well, there are a number
of advantages with wide ranging benefits
from soil health to better establishment.

Advantages of drilling into
stubble:
* Provides nutrition for soil

microorganisms, supporting healthy
populations

« Increases soil organic matter

e Reduces risk of wind and water
erosion by protecting with a straw
thatch the upmost field surface from
harsh weather

e Supports good soil structure and
promotes better machinery travel

e In dry seasons, stubble can help to
preserve moisture by retaining it in the
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straw management.
soil

Talking predominantly about direct
establishment systems, drilling into
stubble can be a very effective and
efficient way to establish a range of
crops, but success in doing so can
depend on several key management
factors which are important to consider
before heading in with the drill.

The Pro-Til with its wide row spacing and high clearance
through the machine gives it the advantage in dense
straw situations

1. Assess your straw

“You've had a bumper harvest and with
that comes a bumper crop of straw. You
recognise the benefits of leaving the
straw on the surface but what next?”

The most important factor relating
to successful direct drilling into straw is
ensuring an even spread and a chopped
to a consistent length. By far the
easiest and most cost-effective way to
achieve this is to start with the combine.

Pro-Til on Select Mode at 6écm row spacing has the
distinct advantage of going straight into straw for better
OSR and cover crop establishment

Watching to see if straw is chopped and
distributed evenly will highlight whether
the combine is operating as it should, or
whether further preparation is required
prior to drilling.

Uneven straw distribution will cause
problems with variable germination and
can cause drills to block if not managed
correctly, something which can cause
unnecessary downtime and frustration.

This leads onto considering what
type of drill will be used and what the
operator wants to achieve by drilling
into stubble. For farmers wanting to
drill into a lot of surface residue, strip
tillage has the advantage with wide
row spacing and sufficient clearance for
trash flow, something which the Pro-Til
range has been specifically designed for.
For those growers who still want to drill
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A great example of Pro-Til drilled OSR between stubble
rows to produce a nursery environment for the new crop

into stubble but want a hybrid system
that gives a more conventional row
spacing, covering large areas quickly,
good straw management is particularly
important. The iPass sits in this category,
offering conventional row spacings into
stubble, min till or cultivated land whilst
maintaining high forward speed and
accurate seeding which makes the iPass
range a versatile solution for a range of
drilling situations.

2. Manage uneven straw

“Your combine wasn't what it was
and refuses to chop and spread straw
consistently, what now?”

For effective drilling, chopped straw
should be short in length and evenly
spread across the field. This not only
provides a smooth canvas for direct
drills to operate in, but it also starts the
process of decomposition and returning
those nutrients back into the soil.

There are a number of methods of
pre-drilling field preparation that can
be used to manage uneven straw levels
including raking with a stubble rake such

The Rezult rake is a useful tool for stubble management to
spread uneven chopped straw and to encourage weeds to
chit for a stale seedbed
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as the Mzuri Rezult. Fitted with discs
and five banks of stiff tines, a pass of
this surface cultivator can help to chop
surface straw, spread it evenly across
the field and also generate a small level
of tilth mixing it with the straw to aid
decomposition.

GE

The iPass drilling spring beans into an oat cover crop that
had been sprayed off the month before

For growers who want to maximise the
incorporation of chopped straw with the
top layer of soil, there are various surface
cultivators for example the Vaderstad
carrier which will produce more tilth
than a stubble rake, but will leave a very
even finish of mixed soil and straw -
accelerating straw decomposition which
can be an ideal canvas to drill into with a
direct drill, particularly if there is a large
amount of surface straw to deal with.

Not only does lightly incorporating
the straw prepare the field for drilling,
but it can also act as an important step
in minimising slug and weed pressures
for the next crop. The Mzuri Rezult rake
can be used in the heat of the day post
combining of OSR stubbles to disrupt
slug habitats and expose slug eggs to
the midday sun reducing slug pressure
for the following crop. Raking can also
encourage volunteers and weed seeds
to chit by mixing them with a slight
tilth which creates a stale seedbed
that can either be harrowed again for
cultural control or receive chemistry
both providing a blank canvas ahead of
drilling.

3. Success with straw

“You've taken the time to assess your
straw and carried out light surface
cultivation in fields that need it, giving
the direct drill operator the perfect
recipe for success.”

When managed effectively, working
with surface straw can vyield great
benefits over traditional establishment
methods. Not only does it provide a

weatherproof finish which helps mitigate
erosion and run off in high rainfall, it can
also provide a sheltered microclimate for
young seedlings when drilled between
stubble rows.

Stubble acts as a mulch to preserve
soil moisture and prevent it drying out in
dry seasons, reducing stress to the crop
and protecting long term soil structure.
All of which benefits crop growth
throughout the season and ensures a
stable, consistent environment to direct
drill into.

Some direct drills may require more
stubble  preparation than  others

depending on what the operator is
trying to achieve.

Martin Lole of Mzuri & Springfield Farm
The Takeaway Message

Not all stubble is created equal. Low
volume stubbles such as Rape, Beans
and wheat straw that has been baled are
all very straightforward for the majority
of single pass drills. However, larger
volumes of straw on the surface can
cause challenges particularly for drills
with close row spacings or low frames
with little clearance. When combined
with heavy soils, these scenarios can
prove even more challenging and effect
the success of the establishment. There
are however a few important steps that
we can take to balance the benefits of
drilling into stubble with the need for
effective seeding. Straw raking or light
discing is always going to be a helpful
tool when dealing with high volumes
of surface straw, as is also avoiding
drilling into heavy soils when wet. It is
also important to consider the drill being
used and its clearance, stagger and row
spacing. But perhaps the most important
thing to take away, is the importance of
starting straw management with the
combine. It is essential to ensure a short
stubble length and if not baled a well
chopped spread of straw to give the
best canvas ahead of drilling.

www.directdriler.co.uk 75




NITROG

R

-LEAS

-N UPTAK
N COVER CROP

- AN

D

By Andrea Basche, Assistant Professor in Cropping Systems, Source: University of Nebraska Extension

With growing interest in cover crops, it
is important to understand how cover
crops might impact soil fertility for
the following cash crop. Nitrogen (N)
provided by cover crop biomass may be
used in the short-term by the following
crop, and in the long-term through
improving soil N content and reducing
fertilizer input costs. The availability of
soil nitrogen is a function of residual soil
N (or nitrogen present in the soil) and
N mineralized (released by the organic
pools in the soil) from previous crop
residues. However, environmental and
management factors greatly influence
cover crop decomposition dynamics,
making it a challenge to consistently and
accurately predict the amount of N that
will become available, or when it will
become available, to a subsequent crop.

We compiled field studies from
Nebraska and other corn-producing
states that evaluated the range of
biomass production of cover crops, the
amount of N in their biomass, and their
C:N ratio (Table 1). While these studies
do not provide exact estimates of when
N is available to subsequent crops, they
can give us some information to help
inform nutrient changes following cover
crops.

Nitrogen Uptake by Legume
Versus Grass Cover Crops

Cover crops acquire N through the
uptake of nitrate and ammonium from
the soil. When cover crops decompose,
N is recycled back to the soil
Leguminous cover crops, owing to their
symbiosis with rhizobia, can acquire N
from the air (biological N fixation). When
this N is released during decomposition,
it is a net gain of N, so legumes are
typically thought of as an N source or
supplier. However, not all N in legume
biomass is fixed N, as legume may take
up considerable amounts of N from the
soil (Redfearn, 2016).

The N in clover and vetch varieties
commonly used in annual cropping
systems can vary widely (Tonitto &
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Figure 1. Estimated cumulative nitrogen release of cereal rye and hairy vetch residue over 16 wk of decomposition with
corn growth stages. (Sievers and Cook, 2018)
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Drinkwater, 2006). Among the studies
included in Table 1, Nebraska hairy vetch
biomass production was in the lower
range with 364 to 724 Ib/ac, which
contained 12 to 29 Ib N/ac. Red clover
was more productive with 78 b N/
ac. In the Eastern United States, cover
crops, especially hairy vetch, had more
biomass and N, probably due to milder
and wetter climates.

Winter cereals are commonly used in
the Midwest as cover crops because of

their winter hardiness and high early-
spring biomass production. They are
also very effective in taking up mineral
N and are ‘scavengers’ for nutrients that
have moved to the lower part of the
root zone, rescuing nutrients that may
otherwise be lost (Bergtold et al., 2017).
In Nebraska, rye produced between
1,312 and 2,072 Ib/ac of biomass,
which contained between 34 and 54 Ib
N/ac (Table 1).

When Does the Nitrogen From
Cover Crop Residue Become
Available?

Cover crop N release should be
synchronized with N demand of the
succeeding crop. The N accumulated in
the cover crop biomass will be available
to crop absorption after mineralization,
which depends on soil moisture and
temperature, soil type, and the carbon to
nitrogen ratio (C:N ratio) of the biomass
(Gil and Fick, 2001). The C:N ratio is the
amount of carbon in cover crop biomass
divided by the amount of N. It is often
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used to predict how fast soil microbes
will breakdown residue and release
residue N back to the soil. Microbes use
the carbon in residues for energy and
the N for protein (think growth). A C:N
ratio of 24:1 is considered “ideal” as it
has the balance of carbon to N that soil
microbes need. Residues with greater
C:N ratios will decompose slower
because there is not enough N for
microbial growth. To decompose residue
with high C:N ratios, microbes take up
N from the soil, thus immobilizing or
“tying up” N. Residues with C:N ratios
lower than 24:1 decompose quickly, and
because there is more N than microbes
need, N will be available for the next
crop (USDA, 2011).

Legumes residues typically have lower
C:N ratio (Table 1) and decompose
more rapidly than grasses, providing
readily available N to the subsequent
crop. However, if the subsequent crop
cannot take up the N, there is potential
for loss. Cereal rye residues often have

high C:N ratios and may immobilize soil
N. Because of that starter fertilizer is
typically recommended to overcome
immobilization, with a rate between 30-
50 pounds of actual N per acre (Midwest
Cover Crop Council, 2019).

An experiment in 2015 in Carbondale,
IL, assessed the time it took for N
from a legume (in this case, hairy
vetch) and grass cover crop (cereal
rye) to be released. Hairy vetch rapidly
decomposed and released about 70 Ib
N/ac within the first 4 weeks after corn
planting (Fig. 1). Cereal rye residues
released less than 10 Ib N/ac during that
same period, and overall released much
less N (Sievers & Cook, 2018).

Some strategies, such the
incorporation of the residues, can result
in faster N release. The use of mixes of
grasses and legumes can also modify the
C:N ratio and speed up decomposition.

The Bottom Line: Consider
Your Species, Biomass, and

Environmental Conditions

Biomass production, N  uptake,
and C:N ratio vary widely across the
United States, with Nebraska on the
lower end of productivity. The N in
cover crop biomass will be released
within a few weeks after termination,
however, decomposition varies with
soil moisture, soil temperature and C:N
ratios. Therefore, not all biomass N will
be available for the subsequent crop.
A better understanding of cover crop
N release and cash crop N uptake can
help to optimize crop synchrony and the
choice of species to grow.

Some cover crop species have the
potential to produce a high amount of
biomass, providing great soil protection
and reduce nitrate leaching, but they
may not be suitable as an N source
for a subsequent crop. Mixing cover
crop species can overcome shortfalls
of individual species and should be
explored in more detail.

Cover crop Cover crop N in biomassIb  C:N ratio of Location Study reference

species biomass Ib/ac N/ac biomass

Hairy vetch 690 29 - Nebraska Power, 1991

Red clover 2500 78 - Nebraska Koehler-Cole et al. 2020

Hairy vetch 364 13 11 Nebraska Koehler-Cole (unpublished) vetch broadcast in corn, before soybean
Hairy vetch 724 28 10 Nebraska Koehler-Cole (unpublished) vetch broadcast in soybean, before corn
Hairy vetch 2658 - 5076 93 - 160 11 Maryland Clark et. al.,2007

Hairy vetch 2685 -4915 89 -161 - Michigan Hayden et al., 2014 (Thapa et. al.2018)

Field pea 1452 49 - New York Schipanski, M. E. and L.E. Drinkwater. 2011.

Red clover 2109 67 - New York Schipanski, M. E. and L.E. Drinkwater. 2011.

Red clover 1972 72 - Michigan Gentry et. al. 2013

Red clover 1847 83 - Michigan Gentry et. al. 2013

Alfalfa 7794 45-89 - Kansas Gil & H. Fick, 2001

Red clover 3827 27-67 - Kansas Gil & H. Fick, 2001

Red clover 1338 - 2052 51- 67 13-Nov Minnesota Perrone et. al.,2020

Rye 1312 34 17 Nebraska Koehler-Cole et al., unpublished Rye broadcast in corn, before soybean
Rye 2073 54 17 Nebraska Koehler-Cole et al., unpublished, rye broadcast in soybean, before corn
Winter rye 669 23 - Minnesota Weyers et.al.2019

Rye 4193 -6691 36-78 30-40 Minnesota Perrone et. al.,2020

Rye 2114 31 28 Maryland Clark et. al.,2007

Rye 4166 33 57 Maryland Clark et. al.,2007

Rye 2703- 3693 36 - Michigan Hayden et al.,2014 (Thapa et. al.2018)

Rye 154 7 - Minnesota Wilson et.al. 2019

Wheat 1401 21 29 lllinois Weidhuner et.al.2019

Winter camelina | 352 15 - Minnesota Weyers et.al.2019

Radish 1081 35 - Minnesota Weyers et.al.2019

Table 1. List of cover crop species and their biomass production (in Ib/ac), nitrogen in the biomass (in Ib N/ac), and C:N ratio in studies from different locations across the United
States. The studies highlighted in green were carried out in Nebraska.
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FARMER FOCUS

ANDREW JACKSON

Many farmers have been surprised at their yields this year,
the starting point must have been a kind autumn and winter,
but it appears that sunlight in June contributes more to yield
than we thought and rainfall to the beginning of harvest (6
months), was 207mm, could be of less importance. Like the
Monty Python Four Yorkshire men sketch some might say
that ‘I was lucky’ to have 207mm, nevertheless combined
with the hot sunny weather, the soils had become dry and
hard.

We have a small flock of sheep and after watching a YouTube
presentation by Christine Jones on Quorum Sensing
(essentially highlighting the benefits of herbal leys), it has been
our ambition to rejuvenate our permanent pasture into a mixed
species herbal ley. Some of you better farmers may not have
had problems with the establishment, however we tried direct
drilling into our grass, but the grass was too competitive, then
we tried spraying off the grass, but the decaying grass emits
an acidity which hinders new seed germination. Currently we
have sprayed off the grass in summer and sown the part field
down to stubble turnips and kale, with the intention of sowing
our herbal ley in the spring. | am aware that the Australians
have a type of rotavator complete with a seeder and this could
also be an option to try in the future.

Once again, we have reduced our nitrogen rates to 160
Kg/N/Ha and this has provided acceptable vyields. We
have also trialled the application of foliar Nitrogen, the trial
yields could have been better. The conclusion in my path to
= understanding the potential
of foliar nitrogen will be to
- apply two normal nitrogen
' applications in March to
winter sown crops, which
. will be followed up by
. subsequent foliar nitrogen
applications  which  may
contain Sap analysis
. product amendments.

In April, we experienced
blockages  within  the
- liquid fertiliser application
ystem, which is fitted
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to our Horizon drill, this was totally my fault due to my
preference to apply some lumpy biological product. Aware
that Tim Parton had peristaltic pumps fitted to his John Deere
drill, I called Tim and asked for the details of who developed
and installed the peristaltic pump, it turned out to be Trevor
Tappen who had a stand at Groundswell. After clarifying the
correct number of noughts from Trevor's quotation and sitting
down for five minutes, | decided to bite the bullet and have
the pump fitted to my drill. | have used the system this autumn
to apply nitrogen and fish hydrolysate when sowing OSR and
Grass seed, so far so good.

Last autumn | decided to drill my OSR with an all-legume
companion crop, the chosen species were, Crimson clover,
Rivendale white clover (ground hugging), Berseem clover
and Black Medic (a prostrate trefoil). In the middle of May all
the legumes and the OSR were in flower, the field looked a
picture. The rape yield was respectable, but | am not sure how
much nitrogen the legumes brought to the party, maybe the
residual nitrogen will show up in the following crop.

Two winter wheat fields were sown with seed dressed with
Johnson Su seed dressing, one of the fields was within the
foliar trial but the other received the 160 Kg/N/Ha and
yielded a respectable 10t/Ha Unfortunately, combine yield
maps failed to detect any benefit from my Johnson Su, this
has not deterred me, and | will continue with these trials.
We also made some static compost from chopped grass
stalks (left behind a stripper header where grass seed was
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harvested), chopped straw, volcanic rock dust and some
bokashi mix. This was a compost based on the work of the
German scientist Walter Witte with very few comparables
in this country. The PLFA results showed that the compost,
which we left on a pad for nearly a year was high in bacteria,
fungi, and protozoa, with a good bacteria to fungi ratio, the
only low reading was the PFLA diversity. The product has now
been spread on a field coming second wheat at 25 tonnes per
Ha. We will not know the contribution of the static compost
until next harvest.

We have been advised to have the SSM gold standard soil
test, which although more expensive has provided some
useful feedback. The highlight for us is the raising of the soil
organic matter levels within the last 10 years, ten fields have
shown and average percentage increase of 1.81, this does not
sound a lot, but coming from a low base the results indicate a
97% increase leaving all but one very sandy field nicely above
3% organic matter and heading in the right direction.

After twelve years of being a cereal seed grower, which has
been a blessing in disguise regarding keeping black grass
populations low. | have concluded that the seed premiums
offered do not currently reflect the huge swings in commodity
prices especially when | sell at the lowest price point in the
year, | have tried to navigate this with futures trading but
some years you can be up and others down. Therefore, even
though | am a bit late to the party, | have ordered eleven
varieties of wheat with the view of growing a blend and
retaining the home saved seed for futures years, | may regret
this move when | am completing the royalties declaration.

My daughter Anna who only took up farming two years ago
after a career in photography has been approached by Colin
Ramsay and Claire Mackenzie to participate in the film Six
Inches of Soil. Consequently, Colin and his sound assistant
have visited us periodically throughout the season and there
was also some filming at Groundswell together with the other
participants who feature in the film. Groundswell was once
again blessed with good weather and the event seems to
move on from strength to strength, | was keen to maximise

¥ on the bar in the
& evening so together
.\ with anew expensive
ground mat and
sleeping bag, we
camped once again.
My lasting memory
of the evening was
leaving two farmers
propping up the
corner post of the
I marquee or was it
71 propping them up?
Looking to the
future, the  Six
Inches of Soil crew have arranged for Anna and | to visit John
Pawsey, a farmer who | admire and Direct Driller columnist
whose articles are better than Jeremy Clarkson's. Speaking
of Jeremy, | believe that his program Clarkson’s Farm was
universally enjoyed, even by the people who had not enjoyed
his bombastic approach as seen in Top Gear. My youngest
daughter works with a friend of Jeremy’s, and | hatched a plan
to ask this young man to give Jeremy a copy of Dirt to Soil
by Gabe Brown. The book was duly sourced and packaged
and the handover took place on the day of a shoot. The book
was accompanied by an email from me, and my vague hope
was that the third series of Clarkson’s farm would touch on
Regenerative Agriculture. | have heard nothing to date.

Recently Anna attended an event called FarmEd, which was
aimed at the under thirties. Not all attendees were young
farmers and the blend of young people, 50% of whom were
women, from other professions, made for an enjoyable and
informative event. Talking of events don't forget to book up
for the BASE UK conference at Nottingham in February 2023,
this will the tenth AGM and hopefully it will be a bit special.
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HORSCH has been pursuing topics like automation and robotisation for quite some time. Michael Horsch tells us how
the idea for the Gantry was born, how it develops further and where the journey will lead to.

The idea of the Gantry is almost forty years old. Michael Horsch has been following the
development already since the beginning of the 80s.

We have been dealing with the aspects of automation and
the construction of robots for farming for quite a long time.
The trigger for the Gantry was a problem that mainly came
from South America. For approx. five to six years, we have
been selling our 18 metre Maestros over there, especially
in Brazil, to large soya and maize farmers. These farms have
understood how a reasonable cultivation strategy works on
their sites, they seed directly and successfully manage catch
crops. Thus, there are more humus and nutrients in the soil,
and it can keep more water. Catch crops have become the
key for progress in Brazil - especially the right catch crop
mixtures, sown properly and at the right time. Thus, direct
seeding works without tillage and loosening in the long term.
Only on sandy soils do you have to loosen the soil additionally
- a pass you can use in turn to place a fertiliser depot in
deeper layers.

However, the problem of most of the farmers over there is
that they do not get enough employees for the cultivation of
their large fields. This is why they prefer to have one or two
larger machines than several small ones.

The requirement are machines with 24 m or even larger
working widths. But from an engineering point of view there
is a magical limit - 18 m. It still folds easily, the machine
weight is relatively low and it is very stable. From 24 m, the
machines become very heavy, and the weight is where you
need it least - namely in the middle. To be able to cope with
the powers during the folding process, this is where much
stability and thus weight is required.

We focused on this problem and discussed what would
make sense to prevent the machine from becoming too large

80

and too heavy but still heavy enough for direct seeding and
especially with a good distribution of the weight over the
whole working width. This is why we came up with the idea
of the Gantry. However, we did not invent it.

The idea for the Gantry already is about 40 years old. Since the
beginning of the 80s, | have been following this development
in England, e.g. at the National College of Agricultural
Engineering in Silsoe. Today, besides us, some companies deal
with this idea - with quite interesting applications - and also
with the aspect of automation.

Many manufacturers, universities and start-ups often
focus on small, all-electrically driven robots. They mainly
think of a use in clusters. There already are companies that
commercialise it. We took a look a Farmdroid and we noticed
that the people working there are very pragmatic young
people who have an agricultural background. They tackle the
subject with a very practical approach what, in my opinion,
makes the whole thing feasible rather quickly. If you try to
work theoretically and to realise things on small test fields,
you will proceed much slower.

To begin with, we focused on large working width, fully
automated sowing processes etc.

Especially large 12 and 18 m seed drills which fold towards
the front and have compact transport widths and large
hoppers can be automated quite well. Of course, we have to
continue to make tests and to develop ideas.

In past years during which we carried out test runs with the
robots, one of our first findings was that there are only little
possible savings with regard to staff. The tasks only change
when you do no longer sit in the cabin, but you have to check
that the machine does what it is supposed to do and you
permanently optimise the adjustments for an optimum work
result - and all this often by simply running after the machine.

We are proceeding quite fast, but there still is a lot of
software work to do, e.g. with regard to track planning or
surroundings detection. And there is a lot of know-how. But
we are only proceeding this fast due to our test efforts in the
field, especially on our own test farm AgroVation.

We already tackled the subject of Controlled Traffic Farming
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about twelve years ago. We wanted to see if you can get
more efficiency out of the machines and if it has an effect
on soils structure and thus on the yields if you make all
passes on one fixed track and no longer drive over the rest.
We learnt that this also was the first step towards robotics,
that we have to plan the tracks and digitalise the fields.

From an agronomic point of view, however, Controlled
Traffic did not achieve what we hoped for. At the harvest,
it makes most sense to move the high loads on fixed
tracks. Especially during the maize harvest, it often is wet
and the wheat that is grown after the maize suffers. In this
case, CTF is very advantageous. Now and then we noticed
a few effects on heavy soils. If it was wet and in case of
fixed tracks, there were small effects in the population
development and in the yields in a one-digit percentile
range.

e = s e

HORSCH, too, focuses on the concept of the Gantry and develops it further within
the scope of automation and robotisation.
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What was also obvious: if tillage is exclusively been
carried out with CTF, the soils inevitably become uneven.
In Australia, where farmers have been working with
direct seeding and CTF for years, the farmers made the
same experiences. If you drive on the track in the same
direction every year, the result are longitudinal and cross
corrugations. And this affects tillage and sowing quality as
well as the operational speed for example when spraying.
We also partly noticed that it is quite difficult to follow the
soil with a combine if there is lodged grain. And in addition:
If you drive in a fixed track, the track - no matter where it
is — becomes a “dirt track”. Everyone knows what becomes
of a dirt track after several years. There are potholes, it is
uneven and especially if it is wet, it is very difficult to drive
on.

What does the HORSCH Gantry solution
look like? How did it develop further?

Our motivation was: We do not want to build another
heavy machine that compacts the soil. We choose the
Gantry way - with two wheels at the front, two at the rear
and the frame is positioned between the wheels. In our
case, the front axle is wider - it is based on a 12 m track.
The rear axle is based on a 4 m track. The reason is that in
this case it isn't one single track that is always driven over
twice. For if it is wet and you drive over the same track
twice, even between the rows, you might cause quite a
mess resulting in intense compactions.

Last year around Christmas during Covid my brother and
| again discussed this subject and suddenly we had the
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idea not to build a 24 m maize seed drill which with too small
wheels and too much weight in the middle section would only
be a bad compromise but to design the machine as a robot.
This is how the Gantry idea was born - in a slightly modified
form with the frame in the middle etc. At the beginning of
January, we brought one of our engineers into the project to
complete the design and to build the machine.

What is the current state of affairs? Are there
still any problems?

We are currently in the test stage. At the end of May, the
Gantry was sent to Brazil to carry out tests on large fields. In
Germany, the options for these tests are few - the Gantry is
too wide and has no homologation for road service.

What we are still working on is the software issue. It is quite
easy to solve from a technical point of view. As always, the
main work is carried out by the software. But there still is a
long way to go until the sensor system makes the machine
react fast enough, until everything does what it is supposed
to do.

What is again and again proven during the field tests is that
you can achieve a significantly higher efficiency and work
quality if you do without a cabin. The cabin sometimes is
diverted from its intended use to take a little rest.

But the advantage also is that you gain a lot of installation
space. Accessibility is improved considerably. You can access
everything - even from below. The design of the frame,
especially of the main frame, is simple, elegant and first and

foremost particularly stable. This way, you can also build wider
machines. With our concept, we could go to 30 or even 36
m. Due to the large hoppers, we generate a wider coverage,
and we can place them where most of the weight is required.

Of course, you will eventually reach a limit of what four
wheels can carry. 40 to 50 t on the wheels will be critical,
especially with regard to the turning process if the seed frame
is lifted or in wet conditions. The whole machine almost
weighs 30 t, plus 10 to 15 t of seed - the weight quickly adds
up. But still the concept is more manageable than a design
with separate parts. When sowing directly, the weight has to
be distributed evenly to where the row bodies are positioned,
even right outside. The wider the machine is, the more
difficult it is to put this into practice.

Which sectors can be automated with such
ideas?

With regard to automation, in my opinion it is important to
tackle the topics that can most easily be put into practice,
that have to do with sowing, plant protection, fertilisation
and mechanical weed control. Tillage does not have top
priority. It is not so complicated and is more or less carried
out alongside. To automate harvest processes, however, is
extremely complicated. We are far from having a harvest
machine drive on the field without a driver - no matter if it is
a combine, a potato or a sugar beet harvester. In this sector,
there are way too many influencing factors. Everyone who
has ever threshed for example lodged grain with a combine
knows what a challenge it is.

Steve Townsend |
07989 402112

%
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SUSTAINABLE FARMING

On 8th November Hutchinsons is hosting its inaugural Agroecology conference, giving farmers the chance to discover
how to make the most of regenerative farming practices to benefit the environment and the bottom line.

Agroecology: Making the Transition will
address many of the core regenerative
agriculture principles, which head of
Agroecology, Ed Brown, believes form
the basis of good agronomy in a rapidly
changing industry.

Rising costs, changes to farm support,
and increasingly extreme  weather
events, have hastened the need to build
more resilient production systems that
harness natural processes and reduce
the need for artificial inputs.

“The days of ‘high input, high output
at all costs’ agriculture are numbered.
The focus is much more about taking
an holistic approach to farming and
agronomy.”

Hutchinsons is helping farmers do this
with the launch of its new Agroecology
service, and November’s conference will
be packed with practical advice about
sustainable farming practices.

“Whether you're a farmer that has
already moved to a more resilient
farming model, or are just starting out,
the conference should have something
for everyone.’

Speakers include Knight Frank’s Tom
Heathcote, who is passionate about
regenerative farming, and has helped a
number of businesses transition to more
sustainable farming systems, making him
ideally placed to offer advice on business
structuring and finance.

Soil  health is widely recognised
as a cornerstone of sustainable
farming systems, so Hutchinsons's lan
Robertson will explain the importance of
understanding your soil before making
any significant structural or operational
changes.

Internationally-renowned independent
researcher and regen consultant, Joel
Williams, will also be present to offer a
technical insight into his latest research.
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Two farmer speakers,
stages of their agroecology journeys,
will be there too. Ben Taylor-Davies, aka
“‘regen Ben’, will share his experiences
from years of adopting regenerative
practices on the farm at Ross-on-Wye,
while Harry Heath, who hosts the Helix
Agroecology farm, will explain how he
has tackled soil health issues on the
Shropshire pig and arable farm.

“For us, we've gone through that
early phase where we recognised our
soils weren't in the best of health,
with significant slumping and erosion,”
says Mr Heath. “We were massively
over-cultivating, and with subsoiling in
particular, we found the more we did,
the more we had to do, to artificially
create structure.

‘But we are now well down the
implementation phase, having converted
to direct drilling five years ago.”

Cover and catch crops, grazed off by
sheep or pigs, are integral to the rotation,
improving natural structure through a

at different

diversity of root structures, while also
feeding soil biology.

“Soil health and microbiology are
always at the forefront of our decision
making process,” Mr Heath adds. “The
symbiosis that exists between the
microbiology and the plant is vital and
making sure we maximise that is integral
to agroecology.

“‘But the key is to be openminded. To
get off the conventional treadmill, you
have to think differently, recognise it's
not all about the crop and continually
question everything you do.

Conference details

The Hutchinsons Agroecology
conference will take place on 8th
November at The Belfry, Sutton

Coldfield, West Midlands. To
book your place and find more
information, please go to
hlhltd.co.uk/event.
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FARMBENCH RESULTS: PAST,
PRESENT AND FUTURE

AHDB

Mark Topliff, AHDB Lead Analyst - Farm Economics, uses Farmbench data to illustrate how crops performed in 2021, and provide

costings estimates for 2022 and a forecast for 2023.
The analysis

Conventional combinable crop enterprise performance results
(11,584) were analysed in Farmbench (ahdb.org.uk/Farmbench)
for the 2017 to 2021 harvest years.

Results are presented across three performance groups: top
25%, middle 50% and bottom 25% - based on full economic
net margin.

Crop Top 25% Middle 50%  Bottom 25%
Barley - spring 7.0 6.3 54
Barley - winter 8.5 7.6 6.7
Beans - spring 4.5 3.7 2.8
Beans - winter 4.3 3.6 2.8
Linseed - mixed 2.3 1.6 1.1
Oats - spring 6.7 5.5 4.8
Oats - winter 7.4 7.0 6.0
Qilseed rape - winter | 4.7 3.4 2.7
Peas - feed, mixed 4.3 3.1 2.9
Wheat - spring 6.7 5.8 4.9
Wheat - winter 9.9 8.9 8.0

Table 1. Five-year (2017-21) average yield (tonnes/ha)

Yields

Across the crops, there was significant yield variation in the
enterprises and over the years - in response to weather
and disease pressures. However, 2021 vyields were close to
the previous four-year averages. The top 25% consistently
averaged higher yields (Table 1).
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Figure 1. Five-year (2017-21) Farmbench reported crop prices (£/tonne)

Prices and income

There has been an upward trend in reported prices received for
most crops since the 2019 harvest year (Figure 1).

Income data reveals the combined impact of yields and
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prices, with data (2017-21) shown for winter wheat, spring
barley and winter oilseed rape (Figure 2).
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Figure 2. Five-year (2017-21) crop income (grain and straw sales) for winter wheat, oilseed
rape and spring barley (£/ha).

For the top 25% performers, income increased by around
£500 to £800 per hectare (crop dependent), largely due to
higher prices.

Conversely, income changes in the bottom 25% were
much smaller, by around -£40 to £340, due to relatively low
yields and higher costs.

Although a relatively small proportion of the cereal crop
income, the top 25% typically received double the income
from straw than the bottom 25%.

Five-year average spring and winter barley straw sales
were 8% to 9% of the crop income in the top quartile. But,
half this proportion in the bottom 25%.

Variable costs

Variable costs include seeds, fertiliser, crop protection,
agronomy services and sundry variable items.

On average, the lowest variable costs (2017-21) were
associated with beans, linseed and oats. The highest were
associated with winter barley, oilseed rape and wheat.
Variable costs are estimated to increase in 2022 and again
in 2023 (Table 2).

Even if a modest reduction (10%) in usage is assumed,
fertiliser costs could still be more than three and half times
higher in 2023 than in 2021. This could double the variable
costs in heavy-input crops.

Gross margins

Winter wheat always produced the highest gross margin
(2017-21), followed by winter oilseed rape or winter oats
(Figure 3).

The middle-performing group's gross margins were usually
40% lower than the top performers. The bottom quartile had
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2022
estimate?

2023
forecast?

Five-year

average

Beans - winter 229 222 225 214 236 225 266 341
Beans - spring 249 224 299 241 263 255 293 372
Linseed - mixed 235 242 260 279 266 256 322 487
Oats - spring 262 254 267 266 271 264 368 595
Peas -feed, mixed 307 239 315 292 279 286 321 474
Oats - winter 298 298 333 323 311 313 428 699
Barley - spring 312 306 345 314 341 324 460 740
Wheat - spring 307 342 333 359 360 340 184 775
Barley - winter 404 409 461 411 406 418 541 859
Oilseed rape- winter 446 442 487 461 432 453 593 961
Wheat - winter 475 498 527 482 482 493 646 1,034

Table 2. Variable costs (£/ha) by crop for Farmbench middle 50%

around 45% lower gross margins compared to the middle
group.
Overheads

Total overheads include a value for unpaid labour, the rental
value of owned land, depreciation, and finance charges.

Wheat and winter oats had the highest total per-hectare
overheads, with a 2% increase over the five years. Most
crops saw an 11% to 15% rise over the period.

Generally, overheads account for two-thirds of the total
cost of production. They are key drivers of profitability,
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Figure 3. Five-year (2017-21) average gross margins (£/ha) by crop and performance
group

alongside yields.

When total overheads are calculated as a percentage of
total income (a function of yield), there is a strong association
with net margin (Figure 4).

As overheads as a percentage of income reduce, net margin
increases.

For most crops, the top 25% group has total overheads that
are less than 60% of the crop income - for wheat, barley, and
oilseed rape this falls to under 40%.

Energy and machinery costs have been the key influences
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Figure 4. Total overheads as a % of crop income versus net margin (£/ha) by performance
group for all crops (2017-21)

Crop 2017 2018 2019 2020 2021 Five-year 2022 2023
average estimate? forecast?
Beans - winter 651 649 624 608 636 633 682 824
Peas - feed, mixed 641 556 657 710 636 640 706 853
Oats - spring 632 669 632 682 706 664 761 923
Beans - spring 632 674 692 726 707 686 760 9209
Barley - spring 639 695 718 737 722 702 786 955
Linseed - mixed 763 608 751 704 720 709 774 934
Barley - winter 658 744 743 755 755 731 891 1,006
Oilseed rape - winter 683 728 713 762 773 732 837 1,010
Wheat - spring 696 687 709 815 775 737 835 1.007
Oats - winter 729 792 738 794 742 759 808 972
Wheat - winter 756 789 781 805 774 781 838 1,015

Table 3. Overhead costs by crop for Farmbench middle 50% (£/ha)
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2018 Five-year 2022 2023
average estimate? forecast?

Oats - spring 913 903 891 874 907 897 1.050 1,419
Beans - winter 868 917 943 951 958 927 1,052 1,296
Linseed - mixed 867 916 952 1,005 973 942 1,082 1.396
Oats - winter 930 967 965 1,005 1,017 977 1.189 1,622
Beans - spring 907 968 1,042 996 1,018 986 1,184 1.378
Peas -feed, mixed 1,070 847 1,066 996 999 995 1,095 1,358
Barley - winter 1,045 965 1,118 1,121 1,042 1.058 1.247 1.712
Wheat - spring 990 1,070 1,046 1,121 1,133 1.072 1.321 1,785
Barley - spring 1,041 1,098 1,083 1,108 1,083 1,083 1,268 1,712
Oilseed rape - winter 1,142 1,129 1,196 1,286 1,207 1.190 1,428 1.968
Wheat - winter 1.231 1,287 1,308 1,287 1,256 1,274 1,484 2.049

Table 4. Full economic cost of production by crop for Farmbench middle 50% (£/ha)
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Figure 5. Full economic cost of production for Farmbench middle 50% (£/ha)

Net margins

In all performance groups, winter wheat, oilseed rape and
oats returned the best average net margins (2017-21).

In line with crop income trends, full economic net margins
also improved in 2021. Unsurprisingly, the top 25% had
the greatest increases. For example, a rise of nearly £300/
ha with winter wheat.

In 2021, all crops for the top quartile and most crops for
the middle 50% returned a positive net margin. Apart from
winter wheat, no positive net margins were observed in
the bottom 25%. In fact, the five-year average showed no
positive net margins for that group (Figure 6).
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Figure 6. Five-year (2017-21) average net margins (£/ha) by crop and performance
group
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When vield is considered, the order changes slightly. In
the top quartile, oilseed rape has the highest net margin
(Table 5). On average, linseed delivered the worst results
for each performance group.

Except for barley, winter crops outperformed their spring

equivalents - by £4-£15/tonne in the top quartile, and
£1-£38/tonne in the middle 50%.

Crop Top 25% Middle 50%  Bottom 25%
Barley - spring 52 3 -66
Barley - winter 41 -0 -60
Beans - spring 29 -60 -211
Beans - winter 33 -61 -236
Linseed - mixed -16 -284 -713
Qats - spring 50 -11 -97
Oats - winter 65 13 -48
Qilseed rape - winter 131 37 -148
Peas -feed, mixed 71 -54 -189
Wheat - spring 52 -11 -85
Wheat - winter 64 27 -22

Table 5. Five-year (2017-21) average full economic net margin (£/t) by performance
group

High cost impact

Table 6 shows an analysis of the middle 50% group to
indicate the potential margin impact of higher costs on
wheat, barley and oilseed rape. It uses forward crop prices
and average vields to estimate income in these crops, with
2022 and 2023 cost of production estimates deducted.

For winter wheat, margins could increase around 66%
in 2022, if forward prices are realised. Spring barley is not
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expected to have such a big increase and oilseed rape is
estimated to be lower than in 2021, due to higher costs.

However, based on current futures prices, the impact of
the higher costs will bring all margins down dramatically in
2023. Possibly into negative territory for spring barley and

oilseed rape.
Forward crop prices3 2021 2022 2023
£/t (based on (based on (based on
prices Nov-22) Nov-23)
reported)
Feed wheat 196 257 241
Feed barlev 190 232 216
Qilseed rape 499 511 510
Yields t/ha 2021 Five-year average
Winter wheat 8.8 8.9
Spring barley 6.5 6.3
Oilseed rape 3.4 3.4
Total cost of 2021 2022e 2023f
production £/ha
Winter wheat 1,256 1,484 2,049
Spring barley 1,083 1,268 1,712
Oilseed rape 1.207 1.428 1.968
Total cost of 2021 2022e 2023f
production £/ha
Winter wheat 519 865 150
Spring barley 251 273 -300
Oilseed rape 503 309 -234

Table 6. Full economic net margin analysis (2021-23) for three combinable crops for the
Farmbench middle 50% group

Conclusion

Until recently, the general upward price trend has largely
kept ahead of gradual cost rises. Now inflationary pressures

Feed your soil now

on farm-input costs will impact heavily on net margins in
2023.

Holding on to 2022 profits will prove difficult, with
generally higher working capital required to purchase
inputs for harvest 2023 crops and, in England, the
reduction in Basic Payments.

Grain prices are likely to stay volatile into the 2022/23
marketing year, with marketing strategies having an even
greater influence on margins in 2022 and 2023.

Options to optimise income and mitigate cost increases
can be explored in Farmbench - from crop rotation changes,
to locking into futures prices, to evaluating potential inputs
and equipment investments. If not already considered,
environmental schemes should also be investigated on
whether they can fit into the farming system and provide
a useful steady income.

Notes

1Based on year-on-year change in Defra Agricultural Price Index average of
15%.

2Based on forecast aginflation average of 32% and assumed reduced usage
of inorganic fertiliser.

3Futures prices as at 19/8/22. Deductions accounted for in total costs
4Including straw income for wheat and barley

2022 estimates based on changes in Defra agricultural price indices applied
to the 2021 results. Some reduction in fertiliser usage is assumed.

2023 forecast figures based on a full crop year at current inputs inflation
rates. Some reduction in fertiliser usage is assumed.

Net margin is crop income minus all costs, which includes all non-cash costs
to the business - depreciation (machinery and buildings), unpaid labour and
the rental value of owned land. Subsidies are excluded.

Full economic costs include a value for unpaid labour, the rental value of
owned land, depreciation and finance charges.

All tables are ranked by five-year average data.
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valuable expertise and insight for the benefit of all. To
some, this guide may be a reinforcement for what they
already know; to others, it may be the first step in their
journey towards healthier soils. This is by no means an
exhaustive soil health resource; rather, it is intended to be
a concise summary of soil health concepts, and a gateway
to further learning.
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The Purpose of This Guide

At Green Cover, our mission is to help people regenerate
God'’s creation for future generations. As producers who
make our living from the abundant resources with which
God has blessed us, we should be the most adamant and
passionate conservationists. Not only do our current and
future livelihoods depend on healthy functioning soils
and ecosystems, but God has charged us with caring for
His creation. Adam, the first farmer, was directed by his
Creator to care for and protect the soil. At Green Cover,
we believe that we still have this responsibility, and we
are called to take the additional step of rebuilding and
regenerating our soils. We are committed to educating
people about soil health and providing them with as many
tools and resources as we can. This Soil Health Resource
Guide is dedicated to that end.

We recognize our own limited knowledge and
experience, so we have invited some of the best minds
in the regenerative agriculture movement to share their

90 DIRECT DRILLER MAGAZINE

i

Sol gy Healt

= 5019 Keougir's pevenscs

ow 1

s ealthy Plants crearg

What You

:‘Mm“wﬂr.‘.

CEOROMICS of Soil Heatth oy 100
Bt you feal progry SHIPKY

bert Howarg
o )
r e Man’s Trashy vy,

% Soil eyl 1 in Orchards and Vineyargs 54
Tealth jy
o
s

also means that many
excellent articles from
previous editions, some

______ EEA Essayg .
i e '”'Wﬁ::‘ﬁu M?Zf;ﬁl ahla
ik My Cor "
VSOl 18 Milpa ang pigs, Acre prog e
Y gram,
B Milpa ey
_______ 30 bl,z:‘}ﬂi’ﬂwy Gardens

SmartMix®

22

4 Cover ¢, S
- Roots Buitq g fre23 Crop Mixes, B
g AL 2 vegunes... .| Of which are catalogued
itrogen: The g, ) inas Ve,
By ity uble-Edged rasses, . BT . . .
o a2 B, | atright, are not printed in
y "'"m“‘""!camﬂ‘  Nitrogen Broad - . . L.
A A leaves ,,,TTrreeen 70
o s 2200 com S eag “1 this eighth edition.
bl ¥t About pang > g OTem,, T 7
(SR 2 Ouie Stickier g Nebrask fac Rl LR 78 F t t | h ||
S Pl o N g, | ortunately, we have a
5 ,,,,;'ﬁ’:"!"'w"‘ﬂmmw Kansas raciliyy T Bg Y;
)

of them available on our
website. We encourage
you to diversify your
education and read these
articles also. Let the learning continue by going to: www.
greencoverseed.com/SHRG/
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We invite you to do your due diligence and further
explore any or all of the topics that we will touch on in
this resource guide or on our website. We welcome your
comments and feedback on this guide, and we are happy
to provide additional copies upon request.

Keith and Brian Berns, Green Cover founders

Download the useful

guide for free by
scanning the QR Code.
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NEVW PROFESSIONAL
REGISTER FOR

ENVIRONMENTAL ADV

SERS

Managing the farmed landscape to both produce food and deliver for the environment is becoming increasingly
important - from a legislation point of view, in terms of meeting government targets for biodiversity, water quality,
woodland planting and net zero; from a business point of view with being able to ensure maximum environmental
potential from the farm; but also for you and the local community with the joy of seeing a new species flourishing,

organic matter levels increasing and your margins buzzing with pollinators.

Every farmer and land manager has
a huge amount of knowledge to
draw from, in order to manage and
enhance the farmed landscape and
achieve their own, local and national
ambitions. However, do you also
work with advisers to learn more, to
use their expertise and experience
to put together options or manage
habitats and to enjoy sharing in the
successes from the introduction of
new practices?

Working with advisers who have

technical environmental knowledge
and understanding, along with
an appreciation of farm business
economics and how to effectively
manage integration of practices with
production is becoming increasingly
integral across the UK.

For this reason, BASIS have worked

DIRECT DRILLER MAGAZINE

with stakeholders and organisations
from across the sector to develop a
new Environmental Advisers Register.
This Register provides professional
recognition of the role these advisers
play, in working with farm businesses
to achieve environmental outcomes.

The Register has been
designed for the breadth
of individuals delivering
environmental advice with
a farm business - from
biodiversity, air, climate,
energy and productivity
knowledge, to effective
management of plant health,
livestock, nutrients, soil,
water, woodland and the
historic environment.

Advisers joining the Register will
need to demonstrate their knowledge
and understanding of environmental
land management by either
completing a qualification to entry,
currently the BETA Conservation
Management course, or by applying
for acquired rights, based on the
significant experience they have
gained whilst working in the industry.

In addition, there will be the
requirement to combine this with
ongoing  continuous  professional
development each year, which ensures
all members of the Register have the
up-to-date knowledge and skills to
deliver advice which meets the needs
of farmers and land managers.

Members of the Register will
also be able to appear in a public,
online directory, which farmers, land
managers and advisers can use to
find expertise on a particular subject
in their local area - perhaps to put
together a new agri-environment
scheme application, carry out a survey
or create a new management plan.

The aspiration of this Register is
that it will create an industry standard
for integrated advice delivery, raise
standards across the industry and
support farmers and land managers
to enable sustainable productive
and profitable, farming businesses,
whilst delivering against national
environmental ambitions.

For more information, please
visit: www.basis-reg.co.uk/
environmental-advisers.
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FARMER FOCUS

Harvest 2022 arrived fast and was completed without
a pause. The wheats yielded 8.8t/ha, with only applied
155kg/ha bagged N applied, which was 16% less than 14yr
average. 85% of this was direct drilled and we are seeing
soil structure continue to improve. The oilseed rape yielded
3.3t/ha, with the highest yielding field consisting of a 3-way
companion crop until January. The gross margin of this crop
is hard to match with other break crops, so we have opted
to roll the dice again and plant more for 2023. As | write
on 20th September, the rapeseed with companion crop is
experiencing much less CSFB attack, perhaps showing a
benefit of diversity in a cash crop system.

This summer will be remembered on our farm for being hot
and dry. We were fortunate to receive 24mm of rain on 25th
August, after a period of nearly 10 weeks without rain. The
dry weather threw a spanner in the works for cover crop /
catch crop establishment. Indeed, we only drilled half the
catch crops we intended. Because our system is linear: annual
cash crop followed by cover crop sequentially, once harvest
was complete, the soils were without a living root, bare and
exposed to the sun. These were ‘baked out’ causing harm to
the soil life that we are trying to encourage. This made me
aware of the flaws in our system, where we need to look at
overlapping plant cover and more living mulches.

Soil Testing

As a result of so much recent conversation around carbon in
agricultural soils, with the backdrop of climate change and the
opportunity to enter carbon certificate programs, we wanted
to start testing our soil (Farmer Focus article - Apr 2022). The
results of our original tests were quite shocking. Soil scientists
look at Soil Organic Carbon (SOC) as a proportion of total clay
content in the soil, so the higher the clay content, potentially
the higher capacity to store stable carbon. One group of
studies suggests a very good ratio for arable soil might be 1:8
carbon to clay, where as a degraded soil is 1:13 (Prout et al,
2020). The results from our first 24ha field showed a 1:16
SOC:clay content - in other words highly degraded.

This leads to the question of how it degraded to this point?
To our best knowledge, this high clay content field has been in
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animal manure

rotationally applied
until 1960’s, when
livestock left this
farm. Since then,
it has been in
arable production,
using intensive
cultivation and
artificial fertiliser. You can see a lighter soil colour on the
sloping parts of the field in the recent satellite imagery,
indicating lower organic matter and implying soil erosion. |
agree it is an assumption, but a safe one to say that the SOC
level pre-1940 would have been significantly higher.

Given the soil test information, this leads to a bigger question
- is my job as a farmer to grow crops safely and profitably
for the world market, or is there a moral imperative to stop
degradation of my soil, and even try to improve it? To quote
from the summary of the periodical article: ‘Many arable soils
in England and Wales evidently have a substantial SOC deficit,
suggesting a significant opportunity to increase SOC storage
to both improve soil conditions and sequester carbon’ (Prout
et al, 2020). Interestingly, the field we tested is not one of
our ‘worst’. It has been in no-till / very shallow till for 5 years
and is functioning well under this new regime. We hope to
use this and other regenerative practices to try and improve
its carbon content - no danger of reaching carbon saturation
point anytime soon. We have logged the sampling points and
will revisit them in 10 years time.

Theodor Leeb: On the high-yield sites stubble cultivation is
usually carried out after the harvest to mix in the straw. After a
few days or weeks volunteer crops and weeds emerge. l.e. the
field more or less is green all-over. Spotting does not make sense
as the plants are too close to each other. So you would have to
treat the whole area and could not rely on point application. In
dry regions where no-till farming is very common this is different.
There is no tillage after the harvest. As it is very dry there are
little weeds or catch crops. And in this case, you can - instead of
spraying all over — work with a camera system in a targeted way
for example to save costs when using glyphosate for spraying
the individual plants.
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Cross out the past
and let the worms work for you

Some direct drills from around the world may have Cut your costs and working hours and let the worms, fungi
. been a good idea when they were invented. But times | and bacteria do the job for you. Enjoy increasing carbon
A have changed - so keep up with the future. sequestration, water storage and nutritional quality -
With a Novag drill you're not only investing in the world’s all while increasing yields and revenues! It even helps
most innovative no-tillage drill, but you’ll also receive healthy | you to restore thriving ecosystems. This may sound like
soils that will make the next generation’s farming a success. | a fairytale, but it works.

Novag sAs \ TEL +33 5 49 24 65 43 \ www.novagsas.com



NITROGEN STABILISERS

PART 1):

Reductions in nitrogen fertiliser use
and associated greenhouse gas (GHG)
emissions is of course high on the
agenda in recent times - you'd have to
be living under a rock to have missed
this memo! In many countries around
the world, we are seeing legislation from
governments striving to limit the release
of GHGs in order to meet emissions and
sustainability targets. The use of low
efficiency nitrogen fertilisers is of course
one of the major sources, contributing
both ammonia (NH3+) and nitrous
oxide (N20). Production systems that
are dependent on external N inputs are
highly vulnerable to the impacts of this
impetus and farmers who have been
experimenting and trialling lower N
strategies will be well poised to weather
the upcoming changes.

There is no silver bullet to addressing
the nitrogen dilemma, a multi-pronged
approach that integrates many tools
into the toolbox is required. One such
strategy involves the use of stabilised
nitrogen fertilisers - often called
enhanced efficiency fertilisers - which
make use of chemical inhibitors to slow
N transformations in the soil and prevent
losses.  Urease inhibitors (Ul) slow
ammonia production while nitrification
inhibitors (NI) slow nitrate formation
(which can ultimately be converted
to N2O during anaerobic conditions).
These inhibitors are very targeted and
they have been proven highly effective
in reducing production of these two
GHGs1. However, there has been some
concern raised about their potential side
effects on soil biology - this is something
| have been asked numerous times over
the years. There are two recent studies
that have investigated this question
and | thought it was worth sharing their
findings. The bottom line was that both
studies found no effect of Ul and only a
mild and temporary effect of NI but let's
expand with a touch more detail...

Firstly, a short-term study2 in Canada
applied urea-ammonium nitrate (UAN)
with and without both urease and
nitrification inhibitors and followed
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up monitoring the effects on the soil
microbiome for 16 days. The addition
of the inhibitors to UAN had only minor
effects on the abundance or activity
of target and non-target N-cycling
microbial groups which was temporarily
observed around day 9 after fertiliser
application, but no longer evident by
the end of the study period. Along with
these minor and transient impacts, a
significant ~68% reduction in N20O
emissions was achieved?.

Secondly, a more recent and longer-
term paper3 from Ireland studied the
effects of Ul and NI on soil microbial
communities and biological functionin a
grassland soil over a 5 year period. After
5 years of repeated applications, there
was no impact of either inhibitor on
non-target microbes while function and
abundance of N cycling communities
were for the most part, unaffected by
fertilisation or the use of inhibitors;
although, the NI did reduce the
abundance of a bacteria which produce
N20. Although the inhibitors had a
fairly negligible effect, this study found
the fertiliser itself did have an impact
on the fungal community structure
but no impact on bacterial community
structure3.

So it appears nitrogen inhibitors are
not only effective at stabilising nitrogen
inputs in the soil, they also have a minor
effect on the soil microbiome, making
them a potential valuable tool as part
of an integrated nitrogen management
approach. That said however, there
are some reports of urease inhibitors
having negative effects on plant growth
by entering the plant and supressing
the urease enzyme internally. From a
plant nutrition perspective, the urease
enzyme catalyses the breakdown of urea,
liberating the embedded N to be utilised
by the plant to ultimately synthesise
amino acids and proteins. Consequently,
using a Ul which can block the activity of
this key enzyme internally can lead to a
build up of urea and additionally prevent
adequate protein synthesis (of course
important for plant health and quality).

NHIBITORS

A study from as early as 1989
highlighted that plant uptake of Ul
increased both leaf-tip necrosis and
urea concentrations to toxic levels in
both wheat and sorghum4. Another
study with maize demonstrated that Ul
can heavily interfere with urea nutrition,
limiting uptake as well as the following
assimilation pathway5. Lastly, a very
recent study from earlier this year applied
foliar urea with a Ul onto pineapples
- a reduction in urease activity was
observed which corresponded in high
levels of urea and diminished levels of
ammonium, amino acids and protein in
the pineapple leaves6. Combined, these
studies all indicate that Ul are taken up
by plants, can influence N uptake and
disrupt N metabolism and hence protein
synthesis. That said, keep in mind that
plants do make use of a range of N
sources beyond just urea so utilisation
of ammonium, nitrate, amino acids,
proteins and bacterial endophytes can
still function and support plant growth;
however, the broader goal of optimising
plant growth and production should aim
to support all sources and pathways of
N nutrition.

In part 2 of this article, we will explore
the potential of some of the alternatives
to chemical inhibitors, namely C-based
inputs.
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WHAT DO YOU READ?

If you are like us, then you don't know where to start when it comes to other reading apart from farming magazines.
However, there is so much information out there that can help us understand our businesses, farm better and

We have listed a few more books you
might find interesting, challenge the way
you currently think and help you farm
better.

The Fate of
Food: What
We'llEatina
Bigger, Hotter,

Smarter World

We need to produce
more food. With
water and food
shortages  already
being felt in some
parts of the world,
this might sound like an insurmountable
challenge, but all is far from lost. You
may not have heard about it, but the
sustainable food revolution is already
under way.

Amanda Liule

Th Fate
of Food

What We'll Eat in a Bigger
Hotter, Smarter World

Amanda  Little  unveils  startling
innovations from the front lines around
the world: farmscrapers, cloned cattle,
meatless burgers, edible insects, super-
bananas and  microchipped  cows.
She meets the most creative and
controversial minds changing the face
of modern food production, and tackles
fears over genetic modification with hard
facts. The Fate of Food is a fascinating
look at the threats and opportunities
that lie ahead as we struggle to feed ever
more people in a changing world.

i e bette rSFtO a
LETTERS  onfeod
YOENG garn'ln:ing, and

FARMER ur Future

An agricultural
revolution is
sweeping the land.
Appreciation  for
high-quality food,
often locally grown, an awareness of
the fragility of our farmlands, and a new
generation of young people interested
in farming, animals, and respect for the
earth have come together to create
a new agrarian community. To this
group of farmers, chefs, activists, and
visionaries, Letters to a Young Farmer

N FQ0D, FARNING, AND QUR FUTURE

STONE BARNS CENTER
FOR FODD & AGRICULTURE
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understand the position of non-farmers.

is addressed. Three dozen esteemed
leaders of the changes that made this
revolution possible speak to the highs
and lows of farming life in vivid and
personal letters specially written for this
collaboration.

Barbara Kingsolver speaks to the
tribe of farmers—some born to it, many
self-selected—with love, admiration,
and regret. Dan Barber traces the
rediscovery of lost grains and foodways.
Michael Pollan bridges the chasm
between agriculture and nature. Bill
McKibben connects the early human
quest for beer to the modern challenge
of farming in a rapidly changing climate.

We have listed a few more books you
might find interesting, challenge the way
you currently think and help you farm
better.

Dirt to Soil:
One Family’s
Journey into
Regenerative

Agriculture

Gabe Brown didn't
s Set out to change
% the world when he
first started working
alongside his father-in-law on the family
farm in North Dakota. But as a series
of weather-related crop disasters put
Brown and his wife, Shelly, in desperate
financial straits, they started making bold
changes to theirfarm. Brown—in an effort
to simply survive—began experimenting
with new practices he'd learned about
from reading and talking with innovative
researchers and ranchers. As he and his
family struggled to keep the farm viable,
they found themselves on an amazing
journey into a new type of farming:
regenerative agriculture.

Gabe Brown

Brown dropped the use of most of the
herbicides, insecticides, and synthetic
fertilizers that are a standard part of
conventional agriculture. He switched to
no-till planting, started planting diverse
cover crops mixes, and changed his
grazing practices. In so doing Brown
transformed a degraded farm ecosystem

into one full of life—starting with the soil
and working his way up, one plant and
one animal at a time.

In Dirt to Soil Gabe Brown tells the
story of that amazing journey and
offers a wealth of innovative solutions
to our most pressing and complex
contemporary agricultural challenge—
restoring the soil. The Brown’s Ranch
model, developed over twenty years
of experimentation and refinement,
focuses on regenerating resources
by continuously enhancing the living
biology in the soil. Using regenerative
agricultural principles, Brown's Ranch
has grown several inches of new topsoil
in only twenty years! The 5,000-acre
ranch profitably produces a wide variety
of cash crops and cover crops as well as
grass-finished beef and lamb, pastured
laying hens, broilers, and pastured pork,
all marketed directly to consumers.

The key is how we think, Brown says.
In the industrial agricultural model, all
thoughts are focused on killing things.
But that mindset was also killing diversity,
soil, and profit, Brown realized. Now he
channels his creative thinking toward
how he can get more life on the land—
more plants, animals, and beneficial
insects. “The greatest roadblock to

solving a problem,” Brown says, “is the
human mind.”

The Soil Will
Save Us: How
| Scientists,
Farmers, and
. Foodies Are
Healing the
Soil to Save

the Planet

Journalist and
bestselling author
Kristin - Ohlson makes an elegantly
argued, passionate case for "our great
green hope"—a way in which we can
not only heal the land but also turn
atmospheric carbon into beneficial soil
carbon—and potentially reverse global
warming.

iGIEIIIS_'H.. FARMERS, AND

Thousands of years of poor farming
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and ranching practices—and, especially,
modern industrial agriculture—have led
to the loss of up to 80 percent of carbon
from the world's soils. That carbon is now
floating in the atmosphere, and even if
we stopped using fossil fuels today, it
would continue warming the planet.

As the granddaughter of farmers and
the daughter of avid gardeners, Ohlson
has long had an appreciation for the
soil. A chance conversation with a local
chef led her to the crossroads of science,
farming, food, and environmentalism
and the discovery of the only significant
way to remove carbon dioxide from the
air—an ecological approach that tends
not only to plants and animals but also
to the vast population of underground
microorganisms that fix carbon in the
soil. Ohlson introduces the visionaries—
scientists, farmers, ranchers, and
landscapers—who are figuring out
in the lab and on the ground how to
build healthy soil, which solves myriad
problems: drought, erosion, air and water
pollution, and food quality, as well as
climate change. Her discoveries and vivid

storytelling will revolutionize the way we
think about our food, our landscapes, our
plants, and our relationship to Earth.

Holy Shit:
Holy Shit Managing

Manure to
5 Save Mankind

In  his insightful
new book, Holy
Shit: Managing
Manure to Save
Mankind, contrary
farmer Gene
Logsdon provides the inside story
of manure - our greatest, yet most
misunderstood, natural resource. He
begins by lamenting a modern society
that not only throws away both animal
and human manure - worth billions
of dollars in fertilizer value - but that
spends a staggering amount of money
to do so. This wastefulness makes
even less sense as the supply of mined
or chemically synthesized fertilizers
dwindles and their cost skyrockets.
In fact, he argues, if we do not learn

how to turn our manures into fertilizer
to keep food production in line with
increasing population, our civilization,
like so many that went before it, will
inevitably decline. With his trademark
humor, his vyears of experience
writing about both farming and waste
management, and his uncanny eye for
the small but important details, Logsdon
artfully describes how to manage farm
manure, pet manure and human manure
to make fertiliser and humus. He covers
the field, so to speak, discussing topics
like: How to select the right pitchfork
for the job and use it correctly How to
operate a small manure spreader How
to build a barn manure pack with farm
animal manure How to compost cat and
dog waste How to recycle toilet water
for irrigation purposes, and How to get
rid ourselves of our irrational paranoia
about faeces and urine. Gene Logsdon
does not mince words. This fresh,
fascinating and entertaining look at an
earthy, but absolutely crucial subject, is
a small gem and is destined to become a
classic of our agricultural literature.

Unrivalled

seed to soil |
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%¢ GUTTLER Magnum 1240

The all-year implement for large-scale farming and contracting

AGRI SERVICES

Take a closer look at the Prisma®

e Blackgrass chitting with volunteer
cereal control

e Straw spreading and incorporation
® Trailed units from 6.4m - 12.4m

* A wide range of paddle, tined units
and options to fit seeders for cover
crop seeding and small seeds

e For non-inversion and
plough-based systems.

To find out more CaII 01670 789 020
or visit www.woxagriservices.co.uk
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roller system with a cultural twist on;

Downward pressure of
angled prisms crumble
mhenhan compact
the loose soil over
tha slot

Crumbled sidewalls of slot
allow for better germination
and consistent soil texture

‘m | Very good capillary action and
LA/ Y loose soil results in good root

growth
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DIRECT DRILLER
PATRONS

Thank you to those who has signed up to be a Direct Driller Patron after the
last issue. Our farmer writers are now rewarded for sharing their hard-earned
knowledge and our readers have the facility to place a value upon that. The Direct
Driller Patron programme gives readers the opportunity to “pay it forward” and
place a value on what they get from the magazine. But only once they feel they have
learned something valuable.

We urge everyone reading to consider how much value you have gained from the information in the magazine
Has it saved you money? Inspired you to try something different? Entertained you? Helped you understand or
solve a problem? If the answer is “Yes”, please become a patron so that we can attract more new readers to the
magazine and they can in turn learn without any barriers to knowledge.

Simply scan the QR code to become a patron and support the continued growth and success of the magazine

Pay it forward and pass on the ability to read the magazine to another farmer

Clive and the rest of the Direct Driller team

Ben Taylor-Davies

Patrons
Clive Bailye Richard Thomas James Bretherton Julian Gold
Justas Vasiliauskas David White Tim Ashley Adam Driver
Trevor Bennett Robert Beaumont Douglas Christie Russell Calder
Tracy Gleeson Andy Meecham Gavin Lane Glyn Rogers
Richard Reams Colin McGregor Andrew Bott Becky Willson
Nigel Joice Simon Cowell Gary Yeomans Kevin Roberts
Hugh Marcus Louis Stephenson James Dorse David Aglen
Richard Rawlings Stephen Tate Mike Porter Sam Middleton
David Grainge John Pawsey Harry James David Lord
Michael Fray Charles Whitbread David Fuller-Shapcott Stephen Edwards
Duncan Wilson Nick Herring John Cantrill Emma Dennis
Mark Middleton James Chamings Blazej Delnicki Robert Johnston
Ed Spencer Tim Palmer

Richard Bruce-White
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= VIRKAR
Dynamic Double Disc

Introducing the New Dynamic DD Double disc.

The addition of a Turbo Disc running directly in line
with the seeding disc , ensures that even in the highest
of crop residue the seeding channel is cleaned leading

Redesigning The Way We Go Seeding !
Innovation Knows No Boundaries !

Samagri Ltd - Manor Court Store, Scratchface Lane, Herriard, Basingstoke, RG25 2TX - 01256 384208 - samagri@btconnect.com



Meet Sandy
The Smart Natural
Capital Navigator

Sandy can boost business resilience with smart,
independently accredited, easy-to-use software for
measuring, managing and monetising farm carbon
and natural capital.

To request a demo visit www.trinityagtech.com

Trusted by leading farms of all sizes including:

O

VELCOURT
BARFOOTS

- THE
SaFRRM i

W.I.SUDDES & SONS e S Ha COLLECTIVE

“To have baseline data that you know has sufficient rigor gives you the confidence
to explore options you otherwise couldn’t. Once you do, the continued revelation
of amending management practice makes you realise just what’s possible.”

Craig Livingstone, Lockerley Estate




