
ISSUE 14 | JULY 2021

Page 12

ALSO IN THIS ISSUE

Joel Williams - Page 24

Ploughing a Direct 
Drilled Field - Page 46

Supporting Knowledge 
transfer in Direct Driller

Digesting 
No-till?

Cand  
Page xx

Johnson-Su 
bioreactor 26

Defra Speaks to 
Gabe Brown

Regenerative 
agriculture - the next 

step for the whole 
supply chain

74The Holy 
Grail 74The Holy 
Grail

Farmer Focus - 
John Cherry 37



Cross out the past 
and let the worms work for you
Some direct drills from around the world may have 
been a good idea when they were invented. But times 
have changed – so keep up with the future.
With a Novag drill you’re not only investing in the world’s 
most innovative no-tillage drill, but you’ll also receive healthy 
soils that will make the next generation’s farming a success. 

Cut your costs and working hours and let the worms, fungi 
and bacteria do the job for you. Enjoy increasing carbon 
sequestration, water storage and nutritional quality –
all while increasing yields and revenues! It even helps 
you to restore thriving ecosystems. This may sound like 
a fairytale, but it works.

Novag  \ www.novagsas.com

NOVAG-DV-Full 190w.pdf   1   23/03/2020   10:37



Issue 14 
July 2021

EDITORIAL

Editor Mike Donovan  
e: editor@farmideas.co.uk

 
CONTENT MANAGEMENT 

Chris Fellows  
e: chris@agriwebmedia.co.uk

Clive Bailye 
e: clive@agriwebmedia.co.uk

Richard Harding 
e: richardharding@procam.co.uk

 
GRAPHIC DESIGN 

Very Vermilion Ltd. 
 t: 07745 537299  

www.veryvermilion.co.uk
 

Website: www.directdriller.com 

Forum: www.thefarmingforum.co.uk

Twitter: www.twitter.com/directdriller

 
MEMBERSHIPS

Farm Safety Partnership  
BASiS 

DairyPro Federation of Small Business

Advertising Enquiries
 

Contact Chris Fellows
On chris@agriwebmedia.co.uk

01543 396 770
 

Direct Driller Magazine publishes relevant  
articles and products as a service to

 readers, but cannot accept responsibility for
 the proper application of techniques or the

 proper safe functioning of projects resulting
 from information published. Except for the

 extent that Section 2(1) of the Unfair Contract
 Terms Act 1977 applies no liability is

 accepted for any loss or damage of any kind,
 howsoever caused or arising. 

Direct Driller Magazine attempts to verify  
products claims in reports, and adheres to rigid 

standards, but cannot assume liability for the 
accuracy and validity of claims.

© AgriWebMedia Ltd 2021
All rights of reproduction reserved

CONTENTS ISSUE 14

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Green Grains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Featured Farmer - Julian Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Defra Speaks to Gabe Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Farmer Focus - Rob Raven  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Optimising Soil Biology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Johnson-Su Bioreactor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Farmer Focus - Adam Driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Farmer Focus - John Cherry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

A Deeper Insight into Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

No Hope in Heck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Farmer Focus - Tim Parton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

OSR Monitoring Reaches New Heights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Opportunities in the World of Regenerative Farming . . . . . . . . . . . . . . . . . 54

PFL Makes Good Financial Sense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Arable Business Model in Question . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Farmer Focus - Andrew Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Nuffield Catch Up: Mark Dewes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Farmer Focus - Tom Sewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

The Holy Grail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

AHDB: What happens when we plough a direct drilled field?. . . . . . . . . . 82

AHDB: Strategic Cereal Farms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

A Guide to Magnesium Nutrition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

OSR Planning Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

The Regen Journey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

The Road to 4AR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Farmer Focus - Neil White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98



4   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

MIKE DONOVAN, EDITOR
Despite the pandemic and the likely 
economic crises in its wake, people 
continue to experience a growing anxiety 
concerning greenhouse gases (GHG) 
and climate change, which extends to 
include farms and food production. 
While farming, and the process of 
photosynthesis, is one of the few ways 
of reducing CO2, livestock production 
and soil cultivation release GHGs to a 
significant extent. If emission targets are 
to be met, farm emissions will need to 
be reduced. Getting farmers to emit less 
involves persuasion as well as financial 
inducements. 

KT - knowledge transfer - plays a big 
part in creating a climate of change. KT 
has been around farming for some years 
and ranges from a informal discussion 
group to a full blown lecture from a 
leading professor. But it also includes 
literature such as the Direct Driller you’re 
reading today. 

Publications such as this are, in fact, 
an excellent way to help modernise an 
industry, and by this I’m not thinking 
of a new tractor or 4x4. Modern farms 
which pollute less, protect nature more, 
produce a more natural product are 

businesses that have all made changes, 
often with considerable scepticism. They 
have invested, sometimes reluctantly. 
They have absorbed the jibes of 
neighbours. 

KT can be a huge yawn or a life 
changing moment. As a dairy farmer I’ll 
never forget going to a talk in 1982 on 
New Zealand farming where Everett 
Thorburn from the NZ dairy board 
explained the benefits of NZ breeding, 
and how a NZ bull with a heifer yield of 
4,800 litres can be a better buy than a 
Holstein with 7,000. I was young and 
rash, ordered NZ semen and, in the 
course of the next dozen years, changed 
my herd from average to being really 
profitable. It took time, patience and 
belief. That ninety minute talk prompted 
an immediate response because it was 
logical, factual and entirely relevant to a 
grass farm in West Wales, and decades 
before the internet, which today brings 
farmers so much closer together. 

As you read your way through this 
issue, finding out how manufacturers 
have improved the performance of 
their direct drilling equipment; just 
how dependent UK farming is on Basic 

Payment from analysis by Gary Markham 
of Land Family Business; how GHG 
intensity varies with crop yields; what 
the latest research reveals. Add to this 
the many ‘Farmer Focus’ pages where 
real farmers explain the hows, whys 
and results of making a change in their 
methods. These real time experiences 
are inspiring and motivating. If farming 
is to achieve its goals on climate change 
it is these farmers who will kick start 
others to make the change. Abandoning 
the plough, power harrow and cultivator 
is not easy, needs commitment and care 
in deciding the best way to go. Reading 
how people have achieved success can 
be very elevating! If you would like to 
contribute just give me a call 07778 
877514. 

Last but not least, it is worth 
remembering this publication comes 
to you at zero 
cost, thanks to 
the foresight of 
its creator Clive 
Bailye, and the 
advertisers and 
supporters who 
pay the bills. 

GREEN GRAINS
There is so much talk about carbon 
at the moment, and there is no doubt 
that farmers will make some income by 
changing practices to sequester a bit 
more carbon.  Buying HVO versions of 
Red Diesel is just an example of a way to 
do this.  It costs you are little more to fill 
the tank, but the costs are outweighed 
by the carbon you save.  But I think 
carbon is the sideshow.

Carbon could be worth £90 a hectare, 
maybe a bit more, but imagine if you 
could get an extra 10% on your sale price 
for your certified carbon neutral “green” 
wheat.  At today prices that’s over £200 
a hectare for many farmers.  And looking 
at the market as it stands right now, 
10% is a conservative estimate. Carbon 

neutral fuel is currently 80% more 
expensive.  Energy saving lightbulbs 
where 400% more expensive when 
they first were released. Equally carbon 
neutral electricity is now offered at the 
same price in a mature market.  

The NFU has told everyone that we 
will be carbon neutral by 2040.  By 
then, roughly half of farmers need to be 
sequestering in order to balance out the 
other half.  Therefore, farming will always 
have the concept of carbon neutral 
products and those that aren’t  This may 
well be arable balancing out livestock, 
but not all arable farms will get there 
(or want to get there).  This creates and 
maintains a market that does not exist 
right now.

Speaking to the supermarkets and the 
fuel companies, this is the thing they are 
most excited about.  More than buying 
the carbon offsets, being able to buy 
green in the first place.  However, that  
just leaves the mills in the middle.  They 
have zero interest in this so far, as 
processing grain whether green or not, 
makes little difference to them.  But it 
does matter to the end customer and 
that is who buys the food we produce. 
The regenerative story is like catnip to 
housewives who shop in Waitrose and 
M&S.  That means they day isn’t far off 
when Waitrose say they are only sourcing 
grains from certified regenerative 
agriculture farms. Are you ready though?
Written by Chris Fellows

THE REAL MEANING OF 
KNOWLEDGE TRANSFER



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   5
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FEATURED FARMER 
JULIAN GOLD

Farm Facts
FARM SIZE:  800 hectares
MANPOWER: 3
FARM TYPE:  Arable
OTHER FARM TYPE INFORMATION: 
Arable with sheep that graze cover crops and permanent 
pasture
TENURE: Owner occupied
REGION: South East England
RAINFALL: 679 mm
ALTITUDE: 100 m above sea level
SOIL: Highly alkaline, silty clay loam over chalk
APPROACH: Regenerative agriculture
KEY FARMING PRACTICES:  
Mulching Soil monitoring 
Minimum Tillage Trap crops 
Undersowing Agroforestry 
Diverse leys Biological control 
Companion crops Direct drilling 
Diversified rotation Habitat creation 
Integrated Pest Management Leys

•  Julian Gold is farm manager of 800 
hectares of Hendred Estate in Oxfordshire 
on the edge of the Berkshire Downs. The 
farm typically has a high pH (8.2) silty clay 
loam over chalk soil and a 6-year rotation 
of oil seed rape (OSR), winter wheat, 
spring barley, spring or winter beans, 
winter wheat, winter barley or second 
wheat, then back to OSR. There is a small area of permanent 
pasture and a sheep flock graze the cover crops.

•  He talks about motivations - how he transitioned from "the 
industrial bandwagon" of piling inputs into crops, lots of 
fertilisers, lots of chemicals, and being part of the problem, 
to being part of the solution - and farming in a way that is 
less harmful to the environment and biodiversity.

•  He outlines his soil health and carbon capture strategy; 
explaining his primary aim is to grow big high yielding crops 
that are photosynthesising hard and to also grow cover crops 
wherever possible between winter and spring crops to try 
and keep root exudates. He tries to do reduced or no till (and 
direct drill) whenever he can - to minimise cultivations, and 
to return all the crop residues where possible. He also runs a 
10m controlled traffic system which has reduced trafficking 
of the soil to 20%.

•  He describes his multi species cover crops, how he manages 
them (including using sheep to graze them), and how he 
manages straw residues.

•  He also describes his trialling of biological methods of pest 
control to build ecological processes on the farm and reduce 
his input bill. He talks about his involvement with ASSIST 
(a large research project with the Centre for Ecology and 
Hydrology looking at beneficial insects on-farm), where he 
has been growing flowering strips down the middle of fields 
(90m apart), and mentions some of the main benefits he has 
observed.

•  He refers to the ways in which he wants to build on reducing 
nitrogen (N) use; including using under stories of clovers and 
yellow trefoil, and companion cropping.

•  He talks about the impact of what consumers want on 
agroecological farming practices - and the importance of 
having a product you can get a premium for.

•  Finally, he describes his perfect vision of a farming system 
and how he would like to see his farm, or the way that he 
farms, develop in the future. “If UK agriculture is going to 
reduce its carbon footprint to zero by 2040 (which is what 
the NFU wants to do), we can’t do that without reducing N 
fertiliser substantially.”

Interview with Julian
Janie Caldbeck spoke with Julian Gold, farm manager of 
Hendred Estate in Oxfordshire, as part of the Agricology farmer 
profile and podcast series (recorded in July 2020) 
Please could you introduce the farm - what you 
farm and your general farming system and overall 
approach?
I manage the Hendred Estate which is about 800 hectares of 
farmable land, mainly combinable crops. We have a small area 
of permanent pasture and run a small sheep flock, we also 
graze on cover crops in the arable area, and we run a shoot for 
the Estate. The farm is on the edge of the Berkshire Downs, 
and it's very high pH soil; 8.2 silty clay loam over chalk. We’re 
in a bit of a rain shadow so we tend to have very dry springs 
and summers.

We practice a six-year rotation at the moment, which I had 
thought was a nice fantastic, diverse wide rotation but I'm 
increasingly thinking it's needs to be way wider and way more 
diverse. We start with oilseed rape (OSR) and then it goes onto 
winter wheat, then spring barley, then spring or winter beans, 
back to winter wheat, and then winter barley or second wheat, 
and back to OSR.

We do get flea beetle problems but not as bad as some 
people. The rotation seems quite wide and ecologically friendly, 
but I think that it needs to be much more diverse and much 
more random. At the moment we tend to work backwards 
from the grain storage - so I have big grain stores with big 
bays, they hold 1200 tonnes of crop each and I tend to have 
big blocks of set amounts of crop each year. But what I feel 
is that from an agroecological point of view, I need to plant 
crops in a random way to help confuse the pests and diseases, 
particularly the black grass. It really relies on us having much 
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more grain storage and smaller compartments so I can fit 
random crops in, that's what we're working towards.
Can you give an example of typical yields?
My rolling 5-year average is wheat is about 11 tonnes to the 
hectare, OSR is about 3.7 tonnes to the hectare, winter barley 
about 8, spring barley about 7. Bean yields are quite low, we 
really struggle with beans, particularly with our dry springs, 
they are probably in the high 2s, low 3s. 
How did you enter the farming sector and why is 
sustainable farming using agroecological practices 
important to you? 

I grew up on a small farm in the Midlands which has got Grade 
1 soil, it's the only patch of Garde 1 land in Warwickshire. So I 
was on a farm with exceptionally high quality soil, and I didn't 
realise that you could get soil in other places which wasn't 
as good as ours until I started working in different places. I 
went to Australia between A-levels and college, and worked 
on a terrible, terrible farm in western Australia which should 
never have been cropped. Then I went to Harper Adams to 
do a HND. During my time at Harper Adams I went back to 
Australia and worked on another terrible farm which should 
never have been cropped. And then I worked on a root farm in 
East Anglia where they'd completely destroyed their soils with 
excessive cultivations and sugar beet potatoes. I left college, 
worked at home for a while, and then got a job with Sentry 
Farming in managing farms, so again worked on various farms 
over a short period of time, all with big soil issues.

From an agroecology point of view, the soil was the big thing 
that hit me first… I realised that there was soil and there was 
soil, not all soil was the same. Ever since my teens I've had this 
focus on trying to promote soil health, that has been my big 
driver for years. But apart from soil, I was still stuck on what 
I call the ‘industrial agricultural band wagon’ of piling inputs 

into my crops and lots of fertilisers, lots of chemicals, and I 
was part of the problem rather than part of the solution from 
the point of view of destroying the environment and harming 
biodiversity and insect life. 

About 10 years ago I got a beehive, and again that was 
another big mindset change - suddenly my insecticide spraying 
wasn't just damaging some ephemeral bees that were just ‘out 
there’ in nature, I was damaging my own bees. And when it 
becomes up close and personal, I think it's really interesting 
because that can then trigger a mindset change. I really started 
to think about biodiversity, insect life, pollinators - about the 
wider ecosystem I was working in rather than just soil health. 
Over the last 10 years I've been really focusing hard on soil 
health and the wider ecosystem. 

I have an analogy I use that sort of sums up my thoughts really 
- it's this fact that industrial agriculture has been sabotaging 
its own factory premises. If you think of an analogy with a 
manufacturing industry like a car manufacturer, they have a 
production line producing cars which is generating their profit, 
but they also have a factory premises to maintain - which they 
do so out of their profits. But I think industrial agriculture for 
too long has concentrated on the production line, which is the 
food production. And if you see our factory premises as the 
ecosystem that we're operating in, we haven't been diverting 
money into maintaining the factory premises. Part of that is 
because there hasn't been enough profitability in farming. It's 
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not necessarily the farmer's fault, but I'm really focused in now 
on my farming - as well as producing food and making a profit, 
I'm trying to maintain my ‘factory premises.’

Moving on to your focus on soil health particularly... 
I've heard you say that before you even start looking 
at nutrients for crop production (your usual such 
as hydrogen, phosphorous, potassium), the main 
nutrient that you focus on is carbon, because you 
basically need it to feed the soil before you start 
thinking about anything else. Could you describe 
your carbon capture strategy on your farm and the 
different practices that you carry out to do that?

A lot of what I say is to do with my specific farm situation 
because I'm not a mixed farmer, I haven't got access to 
rotational lays or farmyard (FYM) manure. So I see my primary 
source of carbon as being the atmosphere. I really see myself 
not as a farmer, more as a photosynthesis facilitator. I basically 
want to take as much carbon out of the air as I can and put it 
in my soils. It’s a win-win. 

The primary aim is to grow big high yielding crops that are 
photosynthesising hard and also grow cover crops wherever I 
can between winter crops and spring crops to try and keep root 
exudates. When crops are growing, a significant proportion 
of the products of photosynthesis go below ground as root 
exudates as well as going into plant growth. I'm trying to 
harness those root exudates into my soil to feed the soil life and 
soil biology. But I’m also trying to make sure that I don’t then 
re-oxidise that out. So we're trying to do no till and scratch till 
as much as we can. We don't want to do deep cultivations, we 
don't to put the carbon there using photosynthesis and then 
go in post-harvest and oxidize the carbon by letting air into the 
soil with deep cultivations. So we try to minimize cultivations. 
Because I haven't got access to a lot of compost and FYM, I 
return all my crop residues where possible, and that includes 
spring barley and winter barley straw which is very difficult. 
We struggle to grow crops behind chopped spring barley and 
chopped winter barley, but I'm loath to cart carbon off the 
farm. 

And to fit in with all that, particularly the lack of cultivations 
as well, we run a controlled traffic system. We've been running 
that since 2012, a 10 metre controlled traffic system. So we're 
not putting compaction in, we're only trafficking 20% of our 
soil surface. We know where those wheelings are and we can 
take the compaction out on those wheelings if we need to. 
That enables us to direct drill and scratch till very efficiently 
because there's no compaction.
Going back to the cover crops, you've mentioned the 
challenge of dealing with the residue from it. How 
have you overcome that?

We have challenges with straw residues and challenges with 
cover crop residues. 

The cover crop residue challenge is we're grazing them 
mainly with sheep - I grow a few different types of cover crops, 
my favourite are big, higher biomass, multi-species... So for the 
sheep now we're growing multi-species cover crops with things 
like spring oats, rye, tillage radish, vetches, phacelia, a few 
stubble turnips, bit of forage rape - six or seven species, and 
we get those in straight behind harvest. And then from about 
mid-October time the sheep are grazing through the winter 
on those cover crops. By the time we get to the spring there 
isn’t much residue left, we just spray off what there is and then 
direct drill. I can't graze certain cover crops in the same way, 
or I haven't got enough sheep. So I'm experimenting growing 
cover crops with lower biomass i.e. spring oats, phacelia... 
where there's much less biomass above the surface so it's 
easier to deal with in the spring. We have a different range of 
cover crops depending on the situation. But I'm hoping with 
the machinery that's becoming available now to terminate 
cover crops, that we can increase them as we go forward. If we 
haven't got enough sheep to graze on our cover crops we can 
terminate them mechanically.

Straw residues have been a real issue for us - particularly 
growing the OSR after chopped winter barley straw. We 
change our chopper blades regularly, so this is an extra cost. 
We keep them sharp and change them regularly. We also find 
that the quality of straw chopping is the first thing that stops 
us combining in the evenings, when the grain moisture can 
be quite low still. If the straw chop quality deteriorates we 
have to stop combining because we know it will impinge on 
the OSR establishment. We powder our residues as much as 
we can to dust, combining in the middle of the day and using 
sharp chopper blades. We do a bit of raking – we have a cheap 
10 metre Wyberg which we've spaced the tines out on and 
we use that on a light tractor with low tire pressures, off the 
control traffic lines, and rake at an angle if we have to. By all 
those techniques, we're finding that we're managing to grow 
crops in chopped straw, but it is a struggle. If we combine too 
late in the evening and the chop quality deteriorates, the OSR 
establishment deteriorates or disappears completely.

Spring barley is an even bigger problem. We have the rotation 
fixed so that after spring barley we either grow spring beans or 
winter beans - if we grow winter beans there's a bit of time for 
the spring barley to rot down a bit to go through the drill with 
the winter beans. And also if we have to, we'll rake at an angle. 

If we're going into spring beans, we grow a cover crop behind 
the chopped spring barley straw. But that's quite problematic 
and often components of that cover crop mix will fail, so I tend 
to put mustard and vetch in the mix - they usually take fine, 
even if other components of the mix fail. 
So you've mentioned the challenges, do you have 
any advice or tips for fellow farmers who might be 
interested in applying a similar approach?
It's all about thinking about the whole integrated system - 
integrating the rotation with the cultivations with the cover 
cropping and the type of cover cropping... 

There are going to be problems in some areas, and it's 
important to get the machinery right - it doesn't necessarily have 
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to be expensive - my 10 metre Wyberg cost me about £4,000 
and we just took a third of the tines out, re-spacing them - so 
that's a cheap straw rake. We're operating secondhand drills. 
One thing that I tend to find with conservation agriculture 
systems and systems where you're not doing much tillage, 
is you're saving a lot of money on diesel and cultivation 
equipment, time in the field cultivating. But unless you've really 
pushed the boat out and bought something really expensive 
like a New Zealand Cross Slot, the chances are you're going 
to need a couple of drills. I have a Dale drill and a Köckerling 
drill, both tine drills. They’ll work in different situations - the 
Köckerling will go through any amount of trash. The Dale drill 
will direct drill in the spring through a dry crust into wet soil 
conditions underneath, whereas the Köckerling will make a 
mess.
If we can go on to talking a bit now about another 
biggie for you, which is looking at biological methods 
of pest control. I know you've been involved in 
various trials, and traditionally flower margins are 
planted round the edges of fields… You've been 
involved in a project that's trying to put these strips 
in the middle of fields. What were your motivations 
for doing this? Please can you describe the system 
that you've been trialing.

The trials are the ASSIST trials, which are government funded, 
multi-agency funded trials... It's a five-year trial initially about 
achieving sustainable cropping solutions, we have various trials 
on the farm.

My motivation for putting biodiversity and the homes 
of beneficials in the middle of fields is because I feel that 
historically farmers have used environmental schemes and put 
margins around the edge of fields. But with a margin around 
the edge of a big field, you aren't necessarily going to be able 
to cut your use of insecticides because beneficials living in the 
margin aren’t going to go very far into the fields.

Alot of these beneficials i.e. ladybirds and carabid beetles 
only move up to a certain distance from where they're living. 
So the theory is looking at putting homes for beneficials 
through the middle of fields in strips. In my field they're 90 
metres apart, three tram lines – we’re basically covering the 
whole field with beneficials. If you have a pest problem in a 
field, the beneficials can control it for you without you having 
to resort to insecticides.

Scientists involved in the trials infected my wheat tiers with 
aphid colonies, different distances from the wildflower strips, 
and then analysed to see how far out the ladybirds were 
going in controlling the aphids. It’s all about not just playing 
lip service to environmental schemes, which I feel that farmers 
have tended to do a little bit in the past, but actually making 

it useful. Can we save ourselves money, can it be much more 
useful than just a few pretty strips around the edges of big 
prairie fields?
Up until this point, what would you say are the main 
benefits that you've observed?
A, it makes you feel good. If I’m having a down day and I walk 
out into my field with strips down the middle of my otherwise 
sterile, industrial agricultural prairies, and they're all in flower 
and full of insect life, it's just absolutely fantastic. I think a lot 
of this is mindset change, until you get up close and personal 
with the things that you can do on your farm and see what's 
happening, it's almost hard to visualise. No farmer that's visited 
my strips has come into the field and said, "Oh this is terrible, 
look at all the wasted land you could be growing wheat on." 
They all look at it and say, "Oh isn't that fantastic!" 

So visually they're great. I think they are starting to work 
for us - this is anecdotal at the moment because the data 
hasn't come back from the scientists. I have three fields in my 
ASSIST trial. One is business as usual, with no environmental 
strips round. Treatment two field has got environmental strips 
around the edge and various other things going on, the third 
has environmental strips round the edge and strips down the 
middle of the field. It all went into rape, they all got treated the 
same. We didn't actually straw rape them because it was a very 
dry summer and I was worried about losing moisture for rape 
establishment. So there's quite a high concentration of straw, 
particularly where the combine hadn't spread it to the full 10 
metres perfectly.

The two fields without the strips down the middle have got 
savage slug damage in the established rape, there are gaps in 
the field where there is no rape behind the thickest bit of the 
combine swathes, so strips of rape and strips of bare soil. In the 
one with the strips down the middle of the field I have 100% 
rape establishment. The same amount of slug pellets were 
applied on all of them, so I'm hoping that because I have many 
more carabid beetles living in that field in the strips, they've all 
come out and eaten the slugs… 
Going back to the soil health again, it'd be interesting 
to see if there'll be any benefits in relation to that.
Benefits from high soil health are there whether you've got 
the in-field strips or not, because if you can get carbon and 
you can reduce the tillage and you can get fungal networks 
working, the mycorrhizal fungi working, you can get all the 
symbiotic relationships that are supposed to be there but 
modern industrial agriculture tends to work without… We can 
hopefully get higher, more robust yields. In these years when 
we have dry springs, I do find that my yields aren't hit as hard 
as they might be, but alot of the benefits of environmentally 
friendly and high soil health farming are quite hard to actually 
pin down.

Anecdotally, I've been farming enough years to know that 
there are big benefits from high soil health - soil's easier to 
work, it holds its moisture, yields aren't as affected. When it's 
wet it drains through better. Compared to a lot of people last 
autumn, we were able to do a reasonable amount of drilling. 
The fields got wet but they dried out quite quickly. 

I think the big thing is nutrient availability. Going forward, we 
really need to work on reducing nitrogen (N) use. As you build 
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soil carbon and have all this nutrient retention in the organic 
matter and all the soil biology cycling it, the mycorrhizal fungi 
bringing phosphorus in, the organic N that can be mineralised 
for the crop… if we can start cutting down our N fertilizer 
and letting the soil feed the crop like it's supposed to, we can 
save money on fertiliser and help minimise the environmental 
damage that we do with N fertiliser with its carbon footprint 
and its emissions… Again, it's a win-win deal.

We’re doing a bit of companion cropping and playing about 
with legume understories. We've established some clover, but 
we've used yellow trefoil, which is too vigorous. We're trying to 
see if we can maintain it in the rotation and direct all the crops 
into it. This year that trial has got spring beans into yellow 
trefoil, and yellow trefoil is massively out-competing the spring 
beans. So I've got to go back to a small seeded white clover 
which isn't as competitive but it is harder to establish under 
an arable crop.

Last year I drilled spring oats into an established winter 
bean crop, then we harvested them and separated them in 
the cleaner. This year we've planted a big two hectare, 30 
metre-wide strip of alternate rows, spring beans and spring 
oats drilled in the same field. The rest of the field is spring 
beans, and the field next door to it is just spring oats. It's a 
relatively good experiment because they're the same soil type. 
We're hoping the beans will give the oats N, and the two crops 
together will help cut down the pests and diseases, the oats 
will get less crown rust, the beans will get less chocolate spot, 
and the black bean aphid will be slowed down a bit….
What economic benefits or cost savings have you 
experienced from farming in the way that you do?
The controlled traffic system has given us savings that are 
tangible. My frontline tractor with our old system used to do 
about 850 hours a year, and we do about 400 - 450 hours 
a year with it now. Time in the field is dramatically reduced. 
So there are fuel and machinery savings... Obviously the 
machinery lasts much longer if it's doing half the work so there 
are tangible savings from working wide, shallow, no till.

I did an economic trial last year but unless you're doing 
replicated trials, I'm loathe to put misleading information 
out there into the public domain...but my gut feel is that 
the agroecological system I trialled made me more money. 
Unfortunately N is the whole driver, it drives the speed of the 
hamster wheel. If you're putting a lot of fertiliser, a lot of N 
on, it's driving disease which you then need a lot of fungicide 
for and you're killing the good guys as well - you need growth 
regulators to keep it standing up. You're feeding the weeds 
as well, so you need herbicides, and you're spending a lot of 
money on the N, it's driving all your other costs. But if we can 
back off with the N, the crop can get its N much more slowly 
from soil organic N that's been mineralised slowly.

A lot of crops varieties have been designed for industro-
agricultural systems, they don't necessarily root very well. 
They're designed to yield really well with a lot of fertiliser inputs, 
and they haven't necessarily got the best disease profiles. 
That’s in contrast to agroecological type farming where we're 
putting less N on and we want crops with big root systems 
which will explore the soil profile and that'll have symbiotic 
relationships with the soil life. How do we know with some of 

these modern varieties that they haven't bred out their ability 
to have symbiotic relationships? Maybe they just don't interact 
in the same way?

It's about having the right varieties and the right crops to be 
able to feed themselves from the soil. The hamster wheel just 
needs slowing down. And I suspect if we slowed the hamster 
wheel down we'll find it's a win-win - farmers will have nicer 
farming systems, the planet will be healthier, bank balances 
will probably be better or maybe not much worse, and the 
consumers will have healthier food which won’t have such a 
chemical cocktail of residues in it and will be more nutritious. 
How would you like to see your farm or the way that 
you farm develop in the future?
If UK agriculture is going to reduce its carbon footprint to 
zero by 2040, we can't do that without reducing N fertiliser 
substantially. The use has to go down somehow, and that's 
what I'm working hard on. It's difficult growing winter wheat if 
it is your main cash crop, it's difficult to make big inroads into 
N reductions. I would like to move towards almost all spring 
cropping in an ideal world - if I could get my overheads low 
enough to withstand the lower gross margins... Moving to all 
spring cropping so that I’ve got cover crops virtually on my 
whole acreage through the winter, big high biomass cover 
crops... So with lots of legumes, lots of biodiversity in the 
different lengths of rooting systems, exploring the root profile, 
hoovering up nutrients and putting them into the cover crop 
biomass ready for the spring crop. It would involve destroying 
cover crops either mechanically or with sheep and livestock, 
and then planting spring crops, spring beans, spring barley, 
spring oats, even spring wheat, that require much lower N 
inputs, my overall use of N would dramatically reduce. My 
environmental footprint, carbon footprint, would be massively 
reduced from a carbon point of view. The sequestration be up, 
and the emissions would be down because of the lack of N 
fertilizer and the extra cover crops growing everywhere. 

The perfect vision of a farming system for me would be 
all spring crops, the whole farm growing high biomass multi-
species cover crops, stock rotating round the farm, mob grazing 
cover crops, and with a lot of environmental strips in all the 
fields – a regenerative agricultural system which isn't organic 
but is a long way away from our industrial farming systems that 
a lot of people have been operating until recently.

The six million dollar question is... I'm a farm manager, not 
a farm owner, so can I sell this vision to our owners? And can 
we reduce our fixed costs low enough, our big overheads, our 
labour and machinery to be able to withstand a lower output 
system?

Visit the Agricology website www.agricology.co.uk to view 
the full farmer profile and listen to the podcast. Agricology is 
an independent collaboration of over 40 of the UK’s leading 
farming organisations sharing ideas on sustainable farming 
practices. We feature farmers working with natural processes 
to enhance their farming system and share the latest scientific 
learnings on agroecology with the farming community from 
our network of researchers. Subscribe to the newsletter or 
follow us on social media @agricology to keep up to date and 
share your questions and experiences with the Agricology 
community.
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Introduction
From the series of Future Farming 
podcasts, in this one Janet Hughes has 
chosen to talk to Gabe Brown.

A familiar name with our readers (his 
name featuring in about half our issues 
of Direct Driller), Gabe has been named 
one of the twenty-five most influential 
agricultural leaders in the United 
States. He farms at Brown’s Ranch, a 
diversified 5,000 acre farm and ranch in 
North Dakota, with his wife Shelly and 
son Paul. He is one of the pioneers of 
the soil health movement. His book, 
“Dirt to Soil, One Family’s Journey Into 
Regenerative Agriculture.” Was featured 
in our recommended reading and has 
been quoted by many farmers on 
here, including Tom Sewell and Tom 
Chapman.  If you haven’t read the book, 
it well worth a few hours of your time 
to understand how Gabe and Paul run 
their operation and how they have got 
to where they are today.

Gabe is also a partner in the 
regenerative farming consultancy 
Understanding Ag and an instructor for 
the Soil Health Academy, which teaches 
the power and importance of healthy 
functioning ecosystems. 

In this Podcast, Janet and Gabe talk 
about education in farming, shortening 
the supply chain and the six principles of 
soil health. Those who have read “Dirt 
to Soil” will realise he has added another 
one to the 5 mentioned in the book.

Janet Hughes: Hello everyone and 
welcome to episode three of the Future 
Farming podcast, which is the podcast 
of the Future Farming programme 
here in Defra, where we share the 
fascinating conversations that we have 
as part of the programme with everyone 
who's interested in what we're doing. 
And today I have the great pleasure 
of welcoming to the podcast Gabe 

Brown, author of Dirt to Soil, North 
Dakota farmer and leading regenerative 
agriculture practitioner, who's going to 
share with us today some of his insights 
about the journey he's been on and 
the lessons he's learned, and what we 
can learn more broadly from what he's 
doing. 

Gabe Brown: I'm so excited about the 
direction that your country is heading 
with farm subsidies. I gotta tell you, I'm 
a bit jealous. Oh yeah, I'm a bit jealous 
because, well, just yesterday I was on, 
I was on a TV show talking about this 
and how we pay farmers based on 
yield and pounds, and nothing based 
on ecosystem services and nutrient-
dense food, and it's just, the current 
model we have drives over-production 
and, you know, increased supplies, 
and you're just stuck in this vortex 
of low farm profitability and so then 
subsidies increase, and that's just bad 
for everyone.

Janet: That's definitely the conclusion 
we've reached here, but the problem is 
because we've had subsidies for such 
a long time, moving away from them is 
a really complicated and difficult thing 
for farmers and for everybody, really, 
because it's embedded.

Gabe: We need to do what they, yeah, 
we need to do what they did in New 
Zealand, just just drop it.

Janet: Do you think so?

Gabe: Ah, in all honesty, that would 
drive the biggest change on the 
landscape, okay? Farmers, ranchers are 
extremely resilient and they will adopt 
quickly if forced into doing it and, you 
read my book, you know how I was 
forced, and I tell people, best thing that 
could ever happen to me and now, you 
know, I have not accepted a penny of 
government subsidies for years. My 
business partners, they do not accept 
any government subsidies because our 
goal is to show people that a farm, a 
ranch can be profitable without it, and 
we're all extremely profitable. 

Now I'm not saying that it would not be 
nice to be paid for ecosystem services 
that we provide, you know, um, whether 
it be carbon, although I think, we really 
need to look at water, and biodiversity, 
and soil health, things like that first. 
Carbon is a part of it, um, the carbon 
flow, but you know, as you know, it's 
extremely difficult to measure carbon 
accurately.

Janet: What do you think government 
should be doing, if not paying the 
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subsidies, what should, what's the ideal 
situation, do you think? 

Gabe: I think there's a place for, and I 
was asked this question yesterday, I said 
I think there's a place for bridging the J 
curve, so to speak, as farmers, ranchers 
adopt these regenerative practices and 
realise that, you know, so many people 
think that, well, if I move to regenerative 
farming or ranching, which is what we 
typically call it, you know, there, it's going 
to be a big cost incurred and I'm going 
to lose money. That's not true at all. 
So our business, UnderstandingAg, our 
consulting business, we're consulting 
on over 22 million acres across North 
America right now, and we increase 
profitability for most of our clients 
within the first two years. Increased 
profitability, and the way we do that is 

through proper soil testing, proper use 
of inputs. Okay, the vast majority of 
farmers and ranchers are grossly over 
fertilising, over, you know, heavy use 
of chemicals, insecticides etc. Those 
are not necessary, and we walk farmers 
and ranchers down that path, okay, 
we do the correct soil testing, find out 
biologically what's in your soil, and then 
we're able to start cutting them back on 
inputs. 

So what's mostly needed by the 
government, in my opinion, is education. 
Government needs to educate. You 
don't know what you don't know, 
you know. I had no idea about the six 
principles of soil health when I moved, 
started moving down this path 25-plus 
years ago. I had to learn things the hard 
way. Well, think of if you're a farmer or 
a rancher, where are you getting your 
information? Well, you're getting some 
of it from colleges, you're getting it from 
government agencies, but you're getting 
a lot of it from your suppliers, whether 
it be fertiliser, chemical, you know, seed 
feed, whatever the case may be, they're 
telling you, but do they really understand 
how ecosystems function? Do they 

understand the importance of carbon, 
the importance of biology in the soil? 
How farmers and ranchers through their 
management can affect the small water 
cycle? How they can make their farms, 
ranches much more resilient to drought, 
to the fluctuations in temperature and 
moisture? And, you know, there's no, 
you can't expect a farmer or rancher 
just to suddenly know all this. So the 
government needs to play a significant 
role in education. 

Janet: Do you think that's the biggest 
barrier to farmers adopting these 
practices? Is it that they just don't know?

Gabe: Okay, that's an excellent question, 
and I think the barrier is, number one, it's 
fear, fear of the unknown. Realise, since 
World War II, we have been stuck in this 
production model, where it's all about 
inputs and then all about yield and 
pounds, okay? So farmers aren't gonna, 
they don't feel comfortable stepping 
outside the box. Now, I cannot speak for 
the UK, but here in the United States, 
90 plus per cent of farmers and ranchers 
have to borrow money every year in order 
to put the crop in the ground and stay in 
business. Well, the lending institutions 
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are not going to borrow farmers and 
ranchers that money unless they take 
part in the current farm programme 
and follow those protocols so they can 
be paid these subsidies, okay? Well, 
those, the current farm programme, 
at least here in the States, is almost 
totally antagonistic to regenerative 
agriculture, because it dictates planting 
monocultures, it dictates, quote 
unquote, ‘best management practices’, 
which are almost a total joke, they are 
totally antagonistic to biodiversity and 
to a healthy ecosystem. 

Janet: So, when you're talking to 
farmers, and all these farmers that 
you're consulting with, what's the most 
persuasive argument that you've found 
really makes an impact when you're 
trying to get them to pay attention to 
these ways of operating?

Gabe: Our consultants, we train them 
that you work within that farmer’s and 
rancher’s context, so it's gonna vary a 
little bit according to each individual 
operation, but the number one approach 

we use by far is profitability, and we 
have the documentation to show that 
regenerative farms and ranches are 
much much more profitable, and they're 
much lower stress and, let's be honest, 
there's a tremendous amount of stress 
right now on farmers and ranchers, most 
of them are strapped financially and, you 
know, pressures mount, and it's not a 
good thing. So, the best way to combat 
stress is to be profitable. 

Janet: Why is it more profitable? What is 
it that makes it more profitable?

Gabe: Uhm, a number of things. So I will 

use my own ranch as an example. When 
we bought this ranch in 1991, organic 
matter levels were from 1.7 to 1.9 per 
cent. Now, scientists tell me historically 
speaking where I'm at in the northern 
Great Plains, here, organic matter level 
should have been in the 7 to 8 per cent 
range, okay. So in other words, 75 per 
cent of the carbon that was once in 
the soil is now in the atmosphere due 
to previous management. Okay, well, 
farmers need to understand that it's 
carbon that drives the system and their 
farm profitability is based upon that 
carbon flow, how much energy can they 
take out of the atmosphere and move 
into the soil to feed biology. 

So today, after adopting these six 
principles and being at it a while, our 
organic matter levels are now from 5.3 
to 7.9 per cent. Okay, I'm still degraded 
and I tell people this, you know, I've 
travelled extensively, I'm on hundreds 
of farms and ranches every year, I 
have never ever been on a single one, 
including my own, that's not degraded. 
We're all farming and ranching degraded 
resources, that's why we cannot talk 
about being sustainable. That is a joke. 
Why do we want to sustain a degraded 
resource? We need to be regenerative 
and so, getting back to your original 
question, as my soil health improved, 
the biology improved. Think of what 
happened. I went from being able to 
infiltrate a half of an inch of rainfall 
per hour. Today, documented through 
scientific tests, we can infiltrate over 
30 inches per hour. Now, where I'm 
at, North Dakota, we have never ever 
received 30 inches of rain in a year. 
Yeah, okay, so that means that every 
raindrop that falls on my ranch is going 
to infiltrate, and then due to the carbon 
levels in the soil, it's going to be held 
there for when plants need it, okay, so 
that makes me very resilient to drought, 
that increases profitability, then carbon 
feeds biology. As I increase carbon levels 
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in my soil, the biology increases and 
cycles the nutrients.

Now, here's a little-known fact that a 
lot of people today, agronomists, would 
argue with, but we've done this, our 
firm UnderstandingAg has done total 
nutrient extraction tests on hundreds 
of farms, and what we’ve found, we 
have yet to find a single farmer ranch 
that does not have adequate nutrients 
already in the soil, okay, so nitrogen, 
phosphorus, potassium, and not just by 
a little, there's thousands of pounds of 
this in the soil. So you might ask, well 
then, why do farmers and ranchers 
need to fertilise? Well, the answer is, 
they don't have the biology in the soil 
to cycle those nutrients, so as we adopt 
these principles, get more biology, more 
nutrients become available, that allows 
us to systematically, methodically cut 
back on the amount of inputs, that 
increases profitability and then, because 
you have better soil aggregation, better 
biology, more water, and water is critical, 
and I know in the UK often people have 
issues with too much water, but realise 
it's not so much too much water as it is a 
lack of soil aggregation and a lack of the 
ability of that water to move throughout 
the soil profile. You know, biology in the 
soil lives in and on thin films of water, it's 
a sub-aquatic ecosystem, so water in the 
soil is a good thing. But you can't have 
it waterlogged or it becomes anaerobic. 
So what we find, as we adopt these 
principles and advance our soil health, 
we're able to increase production too, 
also, so the increase in profitability 
comes about from a lowering of inputs 
and an increase in production.

Janet: And you've also done, haven't 
you, shortened the supply chain so you 
get more of your income at the farm 
gate alongside these farming practices? 
Can you say a bit more about what 
you've done there? 

Gabe: Yeah, so on our own ranch, we 
grow a wide variety of different cash 

crops, corn and wheat and barley and 
oats and rye and vetch and peas, and 
many others, but we also, we raise 
grass-finished beef, grass-finished 
lamb, pastured pork, we do eggs, we 
have laying hens, we do broilers, we 
do some turkeys, we do a little bit of 
vegetable production, and we do honey, 
and then we market all those products 
direct to consumers from our ranch 
and we're able to ship anywhere in the 
lower 48 contiguous United States and 
it more or less eliminates, so to speak, 
the middleman and goes direct to 
consumers. We add about 35 per cent 
net profit margin on top of what we 
make, you know, on the production side 
of it. So essentially what we're doing, 
we're keeping over 70 per cent in our 
pockets versus, you know, the average, 
and it'll vary, from 8 to 11 per cent of 
farm sales, you know, actually go to the 
farmer. Well, we're over 70 per cent. 

Janet: You must come across lots of 
farmers that say, well, that's all right 
for you, on your particular land, in your 
particular circumstances with your 
particular soil, but it won't work for me 
because I'm in a different country, a 
different climate, a different soil type, 
different type of farm. How widely 
applicable are the methods you use? 
And we should probably, for those who 
haven't actually had the joy of reading 
your book, we should probably say what 
these principles are as well actually. Let's 
run through them quickly, and then say 
something about how widely applicable 
they are too.

Gabe: Okay, the six principles very 

quickly are, number one: context, and 
that was added since I wrote the book. 
We came to the realisation that, you 
know, nature always operates in context. 
You know, I tell people, there's a reason 
bananas don't grow in North Dakota, 
you know, we get winter up here, so we 
see way too many farmers or ranchers 
trying to operate out of their context, 
okay. You have to grow the species that 
survive in your area and thrive in your 
area in the climate and environment 
you're in, okay.

Principle number two is: least amount 
of mechanical chemical disturbance 
possible. Nature does not till the soil 
as copiously as we do. Yes, there's 
earthworms and burrowing animals that 
till the soil, but we're not turning the 
soil over with a plow, you know, nature 
just doesn't operate that way. Nature, 
yes, plants emit chemicals, animals emit 
chemicals, but not the copious amounts 
of insecticides, pesticides, herbicides 
and fungicides we're using in agriculture 
today. Those are all only needed because 
of our management, or lack thereof.

The next principle is armour on the soil. 
You should never ever see bare soil. 
Walk into a forest, walk into a native 
prairie ecosystem, it's always covered, 
not only with living plants, but there's 
that residue layer that protects the 
soil from wind erosion, water erosion, 
evaporation.

The next principle is diversity. Where 
in nature do you find a monoculture? 
The answer is, you're not going to 
find one unless mankind has, through 
mismanagement, dictated that, you 
know. But what do we do in agriculture, 
we plant monoculture fields, right, it's 
just totally antagonistic to how a healthy 
ecosystem functions.

The fifth principle is: living root in the 
soil as long as possible throughout the 
year. Nature always tries to put living 
roots in the soil, so it can take that 
energy, that sunlight, and then through 
photosynthesis, convert it to all these 
carbon compounds that the plant uses 
- part of that for growth, the rest is 
pumped into the soil to feed biology. 
We need more of that. Look, what 
we're doing in agriculture, we grow a 
cash crop and then the fields sit idle for 
long periods of time, that's just not how 
nature functions.

And the final principle, and one of the 
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most important, is animal and insect 
integration. Nature and ecosystems, 
natural ecosystems, do not function 
properly without animals and insects. 
You know, there are studies, that study 
came out a couple years ago, Germany 
lost 75 per cent of its biodiversity in a 
25 year period, and we're seeing that 
worldwide. If we don't have insects, 
we're not gonna have a healthy 
ecosystem. If we don't have grazing 
animals out on the landscape, they play 
an important role because once a plant 
is grazed it sloughs where it exudates so 
it regrows, that cycles more carbon, and 
then that animal, the microbiome in the 
gut of that animal is closely related to 
the to the microbiome in the soil and it's 
a transfer of biology and nutrients. You 
know, those animals, as they defecate 
and urinate, are putting nutrients back 
onto the landscape. 

So, what we tell our clients is, your 
ability to be successful with regenerative 
agriculture is directly proportional to 
your understanding of, and adoption of 
these principles. Too many people adopt 
one or two principles and then they get 
frustrated, well, it doesn't work for me. 

Well, no, it would work for you, if you 
understood them and applied them. 
And here's the challenge I put forth to 
anybody: I will bet my ranch here in 
North Dakota against your farm or ranch 
anywhere in the world where there's 
land-based production agriculture, that I 
can get these principles to work on your 
ranch. I've made that bet, I've stood 
in front of audiences in Australia and 
all over North America and made that 
statement, South Africa, and I have yet 
to have anybody take me up on it but I'd 
be happy for them to do so because I'm 
going to own their farmland. Well, these 
principles, if you look, think about these 
six principles, walk out on any farm or 
ranch, they're applicable. Now, you're 
going to use different crop species, 
you're going to use different cover crop 
species, you may use different livestock 
species, but the principles are the 
same, and that's how I'm 100 per cent 
confident that they'll work. 

And the other thing is, we've seen it over 
and over. I can, you know, pick up the 
phone and call into any country around 
the world and talk to people who are 
practicing regenerative agriculture.

Janet: Yeah, I’ve visited some, actually, 
here in the UK, and what you say, 
certainly on the farms I’ve visited, rings 
true. If there are farmers listening now 
and thinking, well, okay, I want to do this 
but, as you say, I'm fearful, there's a risk 
to me of change, but I want to, I want to 
make a start, where should a farmer start 
if they want to begin adopting these 
principles? What's the most important 
thing to do first?

Gabe: Yes, great question, and the most 
important thing by far is education. You 
need to educate yourself, and there's 
a lot of good resources out there, our 
firm UnderstandingAg and then our 
educational arm Soil Health Academy, 
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we have a wealth of resources on our 
websites, and then I would say, do your 
homework and find out who in your area 
is doing this, and go talk to them and 
attend, you know, workshops or field 
days where these are discussed. You 
know, there are a number of people who 
are doing an excellent job in the UK and 
in Ireland adopting these principles and 
farming and ranching regeneratively. 

Janet: Can we talk a bit more about 
practically what it looks like on your 
farm? So, if I were to visit your farm, if 
we were watching you on a screen now, 
if we actually look at your farm, what's 
different about it compared to when you 
started?

Gabe: Yeah, a lot of people drive by my 
ranch and they don't give it a second 
thought, except at certain times of the 
year, because I have cash crops growing 
just like my neighbours do, there's 
livestock out grazing in the paddocks 
just like my neighbours. But when we 
harvest that crop, they will notice, gee, 
Gabe's fields are still green, there's 
growing plants there, gee, now he's got 
the livestock out grazing those plants 
during the winter. Well, you know, 
our livestock are not in confinement, 
they're out on the landscape all year, 
even during winter, and we get a lot of 
snow, you know, we'll get six plus feet 
of snow during the winter, and obviously 
it melts down and, but the livestock 
are not confined, they're out, and 
the difference is, I have living diverse 
plant communities on my fields, in my 
pastures, as long as possible throughout 
the year, and that's cycling that carbon, 
it's out of the atmosphere into the soil.

The other thing, if they stop and talk to 
me, I'm always happy to take them over 
to the neighbours’ fields, put a spade in 
the ground and look at the soil there, 
and then just cross the fence line into 
mine and look at the soil, same soil type, 
totally different, totally different, and I 
tell people, because I often hear that, 
oh, you don't understand that my soil is 
too high in clay, my soil is this or that, 
and I ask them, but do you understand 
you can change that? Now, no, you 
can't change the inherent properties, 
it's either going to be sand, silt or clay, 
or some combination thereof, but just 
because you have clay soils, doesn't 
mean it can't be well aggregated, it 
doesn't mean that, you know, it can't 
be full of life and functioning properly, 

and that's a direct reflection of them. So 
I tell people, I'm not going to feel sorry 
for anyone who says, oh, my soils aren't 
like that. No, you just don't understand, 
you know, you need to educate yourself, 
and if you do, you can make significant 
changes, and I often get asked, well, how 
long does it take? So here's what we do 
with our clients. 

First of all, every new client of ours, has  
to educate themselves. We have an 
online course, RegenAg 101. They have 
to review and understand that, because 
we're not going to send a consultant 
out and then it'll be like talking a foreign 
language to this producer, they have to 
understand that, and then we tell them, 
you have to dedicate at least one field 
for five years, and for five years we're 
going to walk you through and help you 
adopt those six principles on that field. 

Normally what happens by the end of 
year two or by the end of year three 
at the latest, they've got all their entire 
farm enrolled and moved down the 
regenerative path, because you can see 
the differences in the soils, and you'll 
start to see the difference in profitability 
certainly by the end of year two. Now, 
the only caveat to that, of course, is if 
there was a weather extreme like hail, 
drought, flooding, something like that, 
yeah.

Janet: So when we're thinking about 
measuring, we're thinking about a kind 
of England level, which is where I'm 
looking, if we want to measure the 
success of regenerative farming. We've 
talked about soil organic matter being 
one thing, we talked about profitability 
being another, are there other measures 
that we could use to say regenerative 
farming is really making a difference in 
being successful? How can we tell?

Gabe: One of the easiest ways is the 
aggregate stability test. You need to 
measure, see, a soil aggregate, you 
know, and all farmers, the soil aggregate 
is that little crumb, that chocolate cake-
like structure in the soil, a soil aggregate 
will only last about four weeks and then 
new ones need to be rebuilt, and soil 
aggregates are sand, silt and clay particles 
held together with sticky substance put 
out by mycorrhizal fungi and biology. So 
we can measure soil aggregation and 
aggregate stability. How stable those 
aggregates are in water will directly tell 
us if you're moving in a positive direction 
or not. We can also do what's called a 
PLFA test, phospholipid fatty acid test, 
which tells us the amount of bacteria 
and protozoa and nematodes and fungi, 
and the balances thereof, because in a 
healthy ecosystem, you're going to have 
a very good population of all of these. 
But your predator-prey relationship, in 
other words, the balance of bacteria to 
protozoa and nematodes, is going to be 
such that you have the prey that can eat 
the bacteria, and that's what cycles your 
nutrients. 

So, then the other things we, of 
course, measure are biodiversity: plant 
communities, insect communities, 
wildlife, birds etc. We do counts on them 
because wildlife, you know, whether 
we're talking birds or insects, they're 
going to show up where there is the 
home and habitat that they need, and it 
is amazing on these regenerative farms 
and ranches how quickly that happens. 

Then, the other thing, of course, we 
measure is farm profitability, because 
all of these ecosystem services have to 
take a back seat to the ability of a farmer 
or rancher to stay out there, make a 
living and support their family.

Janet: And often it's presented as 
a choice between doing that and 
doing things which are good for the 
environment, but what I think is really 
interesting about your book and your 
approach is that you're saying, no, it's 
not a choice, you can do both.

Gabe: That's exactly right. The beauty 
of this whole thing is that what's good 
for farmers and ranchers pocketbooks 
is also good for society and good for 
the environment. You know, I testified 
just here, six weeks ago, in front of 
the U.S. House, and I went there to 
try and show them that agriculture is 
part of the solution, it's not part of the 
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problem. So often agriculture is vilified, 
oh, we're releasing too much carbon in 
the atmosphere, we're burning fossil 
fuels, and animals are are putting out 
methane and that's destroying the 
environment, and I told them, look, in 
the current production model, yes, that's 
the case, but in the regenerative model, 
that's not the case, we're actually a net 
carbon sink, animals out grazing on the 
landscape will sequester more carbon, 
we have proof of that, and not just a 
little bit, a lot, and we need more animals 
out on the landscape, not less, but they 
need to be properly managed. And so 
it benefits biodiversity, you know, our 
water is going to be cleaner because we 
lower the amount of synthetic nutrients 
that are applied, and we're able to hold 
those nutrients on the landscape via 
living cover crops and living plants, so 
it cleans up the watershed, we’re, as I 
said, taking much more carbon out of 
the atmosphere. And then, a very very 
important one, perhaps one of the 
most important is, we now are doing 
nutrient testing of foods grown in in 
a regenerative model versus foods 
grown in th e conventional model. The 
differences are absolutely mind-blowing. 

We're working with Dr. Stephan Van 
Vliet at Duke University Medical Center. 
Through the use of a mass spectrometer, 
he can measure over 2,500 different 
phytonutrient compounds. He is finding 
significant differences, you know, in the 
food grown, in regenerative versus the 
food grown conventionally. When you 
look at the human health crisis going 

on in this world today, you know, the 
increase in ADD, ADHD, Parkinson's, 
Alzheimer's, autoimmune diseases, 
cancers, the list goes on, most of 
those, 95 plus per cent of those can be 
mitigated with a healthy gut microbiome, 
and a healthy gut microbiome is directly 
related to the food that we eat. And so 
all of these things, and this is what we're 
such proponents of, let's come together 
and work together as a society on 80 
per cent of the things we can agree 
on. The other 20 per cent will work 
themselves out, but we all can agree 
that more carbon in the soil is a good 
thing, we all can agree that clean water 
is a good thing, we all can agree that 
farm profitability and the revitalisation 
of our communities is a good thing, we 
all can agree that food higher nutrient 
density is a good thing. So why can't we 
work together on this? 

Janet: Build on the common ground. 

Gabe: Exactly.

Janet: Lots of people look to you for 

inspiration and learning and advice. 
Who do you look to for inspiration? 

Gabe: Well, the first is God obviously. 
You know, I tell people he put me through 
what he did those 25 years ago because 
he knew I had a big mouth and I'd spread 
the word! And so I look for inspiration 
in nature, you know, I tell people, and 
I wrote in my book that during those 
four years of hail and drought, I would 
walk through our native pastures and 
observe how ecosystems function, so 
that inspires me, but what really inspires 
me is the stories, when I see a farm 
family which was struggling, and now 
they've been able to pay off their debt 
and, you know, their family is happy, 
and the children are actively involved in 
the farm or ranch, that inspires me, and 
that's the reason I do what I do. 

Janet: Lots of farmers who start adopting 
these sorts of practices say that when 
they first start their neighbours laugh at 
them over the fence and think they're 
completely wacky. Did that happen to 
you? And if so, how did you hold your 

FORWARD THINKING 
FARMERS REQUIRE 

FORWARD THINKING 
INSURANCE 

01536 607070

www.acresinsurance.co.uk

hello@acresinsurance.co.uk

INDEPENDENT FARM INSURANCE BROKERS

Regenerate your insurance 
options with Acres.



20   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

nerve in those early years?

Gabe: Oh, very much so and realise 
that, I did not grow up on a farmer 
ranch, I grew up in town, so everybody 
expected me to fail. Well, that was out 
of the question. I was not going to fail, 
it's not in me, you know. I tell people I 
fail at things every year, but they're just 
learning experiences, but I wasn't going 
to fail as a farmer rancher and, you know, 
back then none of the neighbours would 
offer to help me out or anything because 
they just wanted to buy my land. They 
thought I'd go broke, they'd be able to 
buy my land. Well, I really leaned on my 
family and my faith, and that's what got 
me through this. 

Now today, you know, back when I went 
through this, there was no internet, there 
wasn't the communication we have 
today. I couldn't have a Zoom meeting 
with a fellow regenerative agriculturalist 
in another state. Now today, it's a real 
community, and one of the things we're 
most proud of is that those of us involved 
in regenerative agriculture are willing to 
share with anybody. You know, so often 
in conventional agriculture, you want to 
keep what you're doing a secret because 
you want to have a leg up on others. 
That's not the way it is in regenerative 
agriculture, we understand that what's 
good for us is good for our neighbours, 
good for our community, and let's all 
work together and, you know, there's 
plenty of people to sell food to, and 
that's really what we're doing is selling 
food and fiber and let's work together 
for the common good. 

Janet: And do you think there's a mindset 
that you need to be a regenerative 
farmer. I've heard people talk about a 
shift in mindset.

Gabe: Yes, definitely, there is, and the 
hardest thing for us to do, when we 
educate as to regenerative agriculture 
and these principles, is realise we're 
changing, if you're a farmer and rancher 
who has been farming and ranching 

a while, you've got these biases and 
you've got these beliefs, these beliefs are 
based on, not only your own practices 
and what's happening, your own 
experiences, but also the experiences 
of your fathers and grandfathers and 
neighbours. Well, what you're doing 
in regenerative agriculture is totally 
different, okay. I just told you earlier in 
this, that there's plenty of nutrients in the 
soil, well, that's certainly not what you've 
heard, it's not what you've observed, it's 
not what your agronomists tell you, it's 
not what your neighbours tell you. But I 
can prove that, through simple soil tests 
I can prove that. So that's what we do, 
we have to go turn their world totally 
upside down, and then the next thing, 
we have to teach people the power of 
observation. Okay, most farmers walk 
out in the field, they see a weed, they 
want to spray that weed, well, I want to 
know what weed, more correctly forb, is 
that, and then what's that forb trying to 
tell us. For instance, I use dandelions a 
lot, dandelions tell me that there's a lack 
of calcium cycling in that soil, and you 
need plants that will cycle calcium. You 
need to observe, you know, much more 
than is done in conventional agriculture.

Janet: And you've also talked about, I 
just read Nicole Masters’ book, and she 
quotes you as saying that you plan to, 
you plan to fail at something every year. 
Is that part, is that part of the mindset 
as well?

Gabe: Uhm, yeah, you know, people ask 
me, well, who did you learn from? Well, 
I learned a lot through trial and error, 
and I tell people, you know, my son and 
I are experts at failure because we want 
to fail at several things every year. How 
do I know if a certain cover crop species 
will work on my land or not? How do I 
know if a crop combination will work or 
not? And the thing is, you just make, you 
try these things on a small scale. If they 
work, then you increase the acreage of 
those, if they don't work, we try things 
twice, and if it fails twice in a row then, 

okay, we move on to something else. 
But I've tried hundreds of different 
cover crop species, you know, I've tried 
different scenarios as far as grazing my 
livestock, you know, do the sheep go 
ahead of the cattle? Do they go behind? 
Do they go with them? You know, where 
do I move the laying hens? You know, 
we're always experimenting, but that's 
what makes it fun. You know, I tell 
people, you know, I used to wake up 
every morning trying to decide what I 
was going to kill that day, was it going to 
be a weed, a pest, fungal disease? I was 
going to kill something. Now I wake up 
every day, how do I get more life on my 
ranch, and it's much more enjoyable, and 
much more profitable working with life 
as compared to death.

Janet: What's next for you on your 
farm? What are your goals for the next 
10 years, having achieved everything 
you've achieved so far?

Gabe: Yes, and on our own ranch, three 
years ago my wife and I turned the 
ranch over to our son and he's 33 now, 
and he's going to take this way beyond 
where I did. I don't know exactly what 
he has planned, I just know, I have 
confidence and I'll support him, and 
whatever he decides, my personal goal is 
just to do what I'm doing right here with 
you, spread the word of regenerative 
agriculture, and try and heal, not only 
our ecosystems, but heal society. Let's 
come together for the good of it.

Janet: It's really interesting hearing you 
talk about the social aspect of this, 
because some of the commentary on 
regenerative agriculture is critical, isn't 
it, of not including that social aspect and 
not thinking about social justice, racial 
justice, where do you stand on that set 
of issues?

Gabe: Very good question, and the 
beauty of regenerative agriculture is, it 
knows none of those. You know, we work 
with anyone. I mean, we're working with 
indigenous peoples, we're working with 
people of colour, every faith, nationality, 
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creed. We'll work with all of them because it knows no 
boundaries. And the other thing is, you know, with bringing 
profitability back into agriculture, think of, I don't know 
how it is in the UK, but in the United States here, there's 
large populations of immigrants that do the manual labour. 
Well, by improving the profitability in a farm or ranch, we 
can improve the wages paid, we can improve their living 
conditions, we can, you know, help them move forward 
as an individual and reach their potential and dreams, and 
that's a good thing. 

Janet: And I've got a question to finish with. Before I do, 
I should say thank you, because I, so the people have, 
Twitter, the farming community on Twitter, because I said I 
was going to be talking to you and asked people to suggest 
questions, so lots of the things I've been asking you have 
come from farmers in England who are keen to hear your 
answers to some of the things I've been asking, and the last 
one was from somebody who has wanted me to ask you, 
which aspects of your business bring you the most joy?

Gabe: And I tell people, the thing I enjoy the most is, those 
who know me, I don't sleep much, so I'm outside when 
the sun's coming up, and I love, at that time, taking a walk 
across the native prairie with my dogs and then observing 
the livestock as they get up and start their day, and I listen 
to the birds and see the wildlife, and that really brings me 
joy. 

Janet: I can imagine why, Gabe. It's been absolutely brilliant 
to talk to you, thank you ever so much for your time and 
your insights. It's been fantastic. I could happily ask you a 
hundred more questions but we're out of time, so I just 
want to thank you very much for all that you're doing and 
for coming on our podcast today. 

Gabe: Well, thank you, it's a pleasure being with you. 
Happy to visit with you anytime, Janet. 

Janet: Thank you so much. Thank you for tuning in today 
to the Future Farming podcast. You can follow the podcast 
at all the normal places where you get your podcasts, and 
you can also follow us on our blog by following the QR 
Code. We'll be recording the next episode soon and we'll 
look forward to seeing you then. Bye!
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The phrase “Regenerative agriculture” is a relative 
newcomer to our collective vocabulary, and although 
it roughly describes the type of farming I attempt to 
practice, it is not a phrase that sits easily with me, as it is 
so vulnerable to being hijacked by special interest groups, 
and can mean very different things to different people. 
Rather than aspiring to any particular farming system, my 
strategy has always been about making the most resilient 
and de-risked business I can. Mine is a family farm of just 
under 700 acres, which has to support several households- 
this is no easy task and has always required a certain 
amount of lateral thinking. This strategy has led me on a 
circuitous path of logic to where I am now- managing, in 
one way or another, just under 10,000 acres of land and 
livestock which is all somewhere along what we now call 
“the regenerative journey”.
The first step on this journey was, bizarrely enough, to 
facilitate a potato contracting enterprise we were running 
at the time. With staff and machinery tied up on potatoes 
for much of the year, managing the crops on our own heavy 
land became a challenge. Up until then we had been on a 
plough-based continuous wheat rotation on Beccles series 
clay (which famously goes from too wet to work, to too dry, 
in about five minutes). Frustrated with the endless hours of 
power harrowing, and seedbeds that were often either dried 
out clods or wet slop, we wanted an alternative. We had read 
about direct drilling and thought this could be the answer. 
We couldn’t justify buying a direct drill and there were no 
contractors around, so we decided to build one (pictured). 
It was a very modest attempt, but it did have narrow tines 
on 200m spacings, independent coulter depth control and 
hydraulically adjustable downforce on the press wheels. It 
was very effective and we pulled 4m with 100hp. We used 
this along with reduced cultivations, livestock integration 
and a more varied rotation while we learned how to make 
the system work, and before long we were direct drilling all 
the heavy land every year. With the reduced workload that 
direct drilling brought us, we suddenly found we had time 

to spare. We started to pick up contracting work with our 
direct drill, but it wasn’t up to a lot of roadwork, and since 
our confidence in direct drilling had grown and we could see 
an opportunity on the horizon, we invested in a “proper” disc 
direct drill. This gave us scope to plant on the green, become 
more adventurous with our cropping and cover cropping, 
and allowed us to take on more land with kit that was up to 
the job. We have since added to the fleet and now run disc 
and tine drills, as I believe there is need for both to make this 
system work! I also believe that lightweight drilling tractors 
are beneficial on our land type, so we run several smaller 
drills with low HP tractors on wide VF tyres.

As any reader of this magazine knows, the kit 
is only a very small part of the equation. We 
invested heavily in imported compost, set 
up muck for straw arrangements, and grew 
cover crops wherever possible to get some 
much-needed organic matter in the upper 
layers of our soils. Livestock were brought 
in over winter, to help manage over-zealous 
cover crops and turn them into an asset 
rather than a liability to following crops. 
The farm now looks (and behaves!) radically different from 
the power harrow days. The top three inches of the heavy 
land used to be tan-coloured clay that was either like 
concrete or plasticine. Now it is highly organic, black and 
tilthy, and can reliably be direct drilled autumn or spring. 
Ruts and wheelmarks are a distant memory. I used to live in 
fear of a wet autumn, but the last two years have filled me 
with confidence. In both 2019 and 2020 we received over 
100mm of rain in the last week of September- I thought we 
were snookered, but was astonished to find that the disc drill 
could get going on heavy land just a few days later. I watched 
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the drill go smoothly through a low place that used to stand 
with water every year, and it was a Eureka moment for me- 
people often think that direct drilling is inherently risky, but 
by getting the land in excellent order for direct drilling, we 
had massively reduced the risk posed to our business by 
extreme weather. 
In late 2019 as it became clear the UK was facing a disastrous 
wheat year, wheat prices climbed and malting barley fell off a 
cliff. Walking our multispecies cover crops in late November, 
I realised that despite colossal rainfall by then, they were still 
trafficable. Those fields had been destined for sheep grazing 
followed by spring barley, but we did an about turn and used 
the disc drill to plant wheat straight in to them. A couple of 
weeks later when the wheat was sprouting well and it looked 
like it would make a crop, we terminated the cover and 
ended up with a good crop of valuable wheat. Once again, 
the investment in our soils was paying dividends by allowing 
us to be fleet of foot and take advantage of an opportunity 
that would not have been on option on bare or cultivated 
soils. 
Going forward, it is my intention to continue to de-risk our 
cropping in a number of ways. An easy win is to keep a stock 
of home saved seed on the farm - meaning that any autumn 
cropping that doesn’t get drilled or is not satisfactory can 
easily be replaced with spring drilling. We therefore retain 
some stocks of spring beans, barley and linseed on farm until 
spring drilling is completed. Seed is all tested rather than 
treated, meaning that anything not used can be returned to 
the heap or saved for use in cover crops. Another is to work 
hard to reduce the early spend on crops. Gone are the days 
of spending upwards of £100/Ha on a crop of hybrid OSR 
before it has even emerged- we now use home saved seed, 
with companions, which are direct drilled and then left alone. 
If it looks good, it will be a crop of OSR. If it looks poor or is 
attacked by CSFB, it can be a catch/cover crop into which we 
direct drill another crop.
Much improved soil biology, reduced soil disturbance, and 
retaining an open mind when it comes to cropping choices 
has allowed us to reduce inputs considerably. Pre-em 
herbicides are avoided wherever possible, insecticides have 
been eliminated, and we are conducting on farm trials to 
establish how far we can reduce our fertiliser and fungicide 
use. The micro (and macro) biology on the farm is hugely 
improved, as is our carbon footprint and I hope our wider 
environmental impact. I am really proud of all this, but I 
always point out that my motivation for adopting this route 

was not altruistic- my family has been on this farm for over 
a century and I hope to keep it that way, which will require 
consistently good farming. It is a very happy coincidence that 
this style of farming, which adds resilience and consistency to 
our cropping while reducing costs, is better for my business 
as well as the wider world. It also reduces risk and workload, 
and therefore stress for the farmer. But I don’t really believe 
in coincidences- it would be more accurate to say that this 
is a farming system which harnesses and enhances the huge 
natural fertility provided by the soils and climate of our 
region, rather than constantly battling and degrading them!

Having made the system work at home, we have been able 
to invest and expand, and now provide regenerative farming 
contracting services on several nearby farms, as well as farm 
management services on two neighbouring country estates. 
This has brought great synergies and economies of scale as 
we are able to share facilities, machinery and knowledge, and 
pool resources for specialist advice and trials. We also now 
incorporate an expanding livestock enterprise, which allows 
us to have control of this element of the system. Personally, 
I love the engagement and exposure of getting off-farm 
regularly, and I am now responsible for crops and livestock 
across a much wider range of soil types and management 
history than I would have had in a lifetime on just one farm. 
Clearly farming is in for a bumpy ride ahead, but there can 
be few places in the world so well suited to raising crops 
and livestock than the UK- and I am confident that the most 
imaginative and forward-thinking farmers here have a bright 
future. I would encourage anyone interested in changing 
their farming system to read this magazine, be brave and 
make some changes. As our home-made drill shows- where 
there’s a will, there’s a way!
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When we begin to unpack the complex 
world of soil, of course there are many 
factors that contribute to the optimum 
functioning of a ‘healthy soil’ – be 
that chemical, physical or biological. 
That said, it is clear that soil biology 
specifically has played an instrumental 
role in catalysing the recent interest in 
soil health and with good reason – soil 
biological interactions are key in driving 
so many critical soil functions – be 
that nutrient cycling for plant uptake1, 
maintaining of soil aggregates and 
structure2, improving gas and water 
interactions2, protecting the plant 
from pests and disease3,4 and building 
organic matter5,6. Consequently, 
microbes are undoubtedly the unseen 
engine of soil fertility, and plant growth 
ultimately depends on a variety of 
functions performed by these diverse 
soil and root dwelling organisms. Let’s 
be clear however, there are many 
knowledge gaps and much to learn, we 
still know so little – particularly about 
the ‘micro’ part of soil biology – but 
this microbiome represents a major 
untapped resource with extraordinary 
potential to help improve our production 
systems. Using this vast diversity of 
microbial allies, production systems of 
the future will deploy a combination 
of targeted inoculants coupled with 
specific strategies to manage this biome 
toward supplying nutrients, deterring 
crop pests and building soil fertility over 
time in a much more biologically driven 
and sustainable fashion than we do 
presently. 

Some simple management strategies 
that can be implemented on farm to 
improve soil biological function include:
Maintaining a living root  

•  Keeping the soil covered with 
living plants ensures roots and root 
exudates are constantly feeding and 
supporting soil biota. Continuous 
cropping, green manures or use of 
off-season cover crops are ideal.

Organic amendments 

•  Composts or manures inoculate 
soils with beneficial biology as well 
as providing a medium of carbon 
and nutrients that supports ongoing 
soil functionality.

Biofertilisers 

•  Composts and manures provide 
a more diverse inoculant but 
there may be a time and place for 
specific cultured inoculants for a 
more targeted response. The use of 
rhizobia with legumes or mycorrhizal 
fungi with tree crops would be good 
examples of current success stories, 
but beyond these, the options are 
as vast as the microbiome itself. Of 
course many inoculants perform 
well under controlled conditions 
which doesn’t always translate well 
into field conditions. This is an area 
where improvements are needed.   

Plant species diversity 

•  The use of cocktail cover crops, multi-
species pastures and intercropping 
have all been demonstrated to 
enhance soil biological function in 
one way or another.

Minimising soil disturbance 

•  The use of no till, min till or strip 
till all help to minimise the physical 
disruption to the soil habitat.

Minimise excessive inputs 

•  Excessive use of fertilisers or 
pesticides can compromise 
biological function.

As important as soil biology is, it still has 
to function within the soil environment, 
equally a chemical and physical world. 
Consequently, we must still frame 
discussions on biology within this 
broader context, it is an interaction, after 
all. A soil chemistry test is a common 
tool that most farmers use to manage 
their chemical fertility so let’s consider a 

few important factors where chemistry 
and biology intersect. Soil chemistry 
is equally a complex topic and there is 
endless reading out there on this topic 
so rather than reinvent the wheel, I’ll just 
say a few points – perhaps a detailed 
discussion on soil chemistry is something 
that can be revisited in future. 

It is common for standard soil analyses 
to only test for a handful of parameters 
– major nutrients and pH for example. 
However, a limitation or imbalance of 
any one of the essential nutrients can 
impact plant growth and development 
so it is prudent to ensure that both 
macro and micro minerals are all tested 
[at least somewhat routinely]. Don’t 
forget the lesser considered traces also 
– molybdenum, cobalt and nickel for 
example. These nutrients all have an 
important role in nitrogen metabolism 
and fixation. On that point, often 
overlooked is the fact that microbes in 
the soil need nutrients too – all the same 
macro and micro minerals. We focus so 
heavily on plant requirements but again 
using the example of Mo, Co and Ni – 
N fixing bacteria cannot fix atmospheric 
nitrogen without these important 
minerals and a limited supply to the 
bacteria can limit the overall potential of 
nitrogen fixation to the crop. 

Most soil analyses will typically 
measure the plant available fractions 
of tested elements; however, soils 
contain significant additional reserves 
of minerals which are not necessarily, 
plant available, but still present, 
nonetheless. This pool of nutrients is 
typically referred to as the total pool 

Written by Joel Williams

OPTIMISING SOIL BIOLOGY 
AND NUTRITION FOR  
CROP PRODUCTION
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BASE UK
BASE-UK is a 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. 
Since the start of the Covid-19 pandemic our member 
meetings have been held virtually and we intend to 
continue with this going forward as it provides an 
easily accessible platform for our members, especially 

when we invite overseas speakers.  All our meetings 
are recorded and protected for members to view on 
our website at their leisure.  Having said that we look 
forward to holding face to face meetings and farm 
walks very soon.
BASE-UK will have a stand at Groundswell on 23rd 
and 24th June and at Cereals on 30th June and 1st 
July with member speakers in the Soil Hub Theatre 
opposite.  We hope to see you there!

SAVE THE DATES – BASE-UK MEMBER MEETING PROGRAMME:

• 23rd and 24th June – Groundswell – find us near the Earthworm Arms.

• 30th June and 1st July – Cereals – find us opposite the Soil Hub Theatre.

• 7th July – Member Farm Walk by kind invitation of Tim Parton.

• 8th July – Member Farm Walk by kind invitation of John and William Cooper.

• 9th July – Janet Hughes, DEFRA.

• 20th July – Member visit to Project Lamport.

• 8th and 9th February 2022 – AGM Conference, Crowne Plaza, Nottingham.

Our member meetings will continue in the autumn but if you have missed  
any, they are available to members on the website.

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 

and often exceeds the plant available 
fractions by tenfold or more. These total 
nutrients are insoluble, often locked up 
and consequently unavailable to the 
plant7. However, soil microorganisms 
have a myriad of strategies and modes 
of action to unlock and solubilise these 
total nutrients by excreting specialist 
enzymes and acids that strip the 
minerals off the soil surfaces, releasing 
them for subsequent plant uptake8,9. 
Herein lies one of the key reasons why 
implementing strategies to improve 
soil biological function can help reduce 
dependency on fertiliser inputs – by 
liberating these total reserves. Of 
course, there is an important discussion 
to be had regarding potential extraction 
and depletion of these reserves, but 
this is a problem for perhaps around 
100-300 years or more from now. I’m 
not suggesting let’s just forget about 
this, but the more immediate problem 
right now is nutrient enrichment of 
ecosystems, not depletion – it is my 
opinion this should be more of a focus 
for the immediate future. Farmers who 
are shifting their focus to soil biology 

are succeeding in cutting fertiliser inputs 
and still maintaining productivity or 
profitability. Of course, strategies like this 
should be undertaken with some care 
and within the context of the inherent 
soil type, environmental setting and 
as part of an integrated approach that 
focusses on many different strategies; 
this is typically the best path forward. 
I’d never promote cutting inputs without 
additionally implementing alternative 
strategies to substitute or hedge the 
process – slow and steady wins this race. 
There is a lot to be said on this front 
and outlining some of these strategies 

to reduce inputs as part of a systems 
approach will form the basis of a future 
article no doubt.
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If first lockdown was all about building a 
firepit from spare discs, last autumn saw 
a surge in the construction of Johnson-
Su bioreactors being showcased on 
social media.

A Johnson-Su bioreactor is a method 
of creating fungal-rich compost, and was 
developed by Dr David Johnson, adjunct 
professor at California State University’s 
Center for Regenerative Agriculture 
and Resilient Systems, and his wife Hui-
Chun Su. 

In his research looking at biological 
soil enhancements for the Institute of 
Sustainable Agriculture at New Mexico 
State University he found the ratio 
between fungi and bacteria in the soil 
is critical to a plant’s productivity in 
healthy agricultural systems. 

As ecosystems increase in their 
productivity from bare soil to forests, 
the balance changes from a bacterial-
dominant to a fungal-dominant system, 
as well as going from low to high carbon 
content in soils, he explains. 

“Most agricultural systems are 
currently bacterial-dominant, low carbon 
and low production. Weeds grow very 
well in these systems, but their purpose 
is to begin to transition poor soils up this 
ladder of succession,” he says. 

But ideally agricultural soils need to 
be around 1:1 fungal:bacteria for arable 
crops and vegetables to do well. “In order 
to stay on that rung of the ladder, we do 
need some controlled disturbance.”

That disturbance can be created by 
grazing animals, which with their activity 
and dung, create a microbiological 
inoculation event that moves with 
the animals. Dr Johnson has tried to 
mimic that system on arable land. “Not 
everyone can have or want grazing 
animals in their system.”

The result was the Johnson-Su 

bioreactor. “It produces a fungal-
dominant and biologically diverse 
compost. The bioreactor mimics what 
happens to dung and organic matter 
on prairies – it’s approximately 70% 
moisture content, doesn’t require 
turning, shouldn’t freeze and is always 
aerobic.”

Built using easily sourced, relatively 
cheap materials (see box), it’s placed 
on a pallet to allow good airflow from 
below, keeping the process aerobic, 
together with the six air columns created 
with pipes during the construction and 
filling phase. “The pipes are pulled out 
after 24 hours as the pile completely 
stabilises itself with newly developed 
fungal hyphae and actinomycetes.”

Filling takes three to four hours, and 
he recommends material is wet when 
it is added. He uses a plastic bath tray 
with a wheelbarrow tipped up so wet 
material can drain back into the bath 
for this process. First, he adds dry, if 
necessary chipped or chopped material 
into the water bath to soak it, and 
then with a fork transfers that to the 
wheelbarrow to drain, before moving it 
to the bioreactor via buckets.

Once filled the compost can reach 
temperatures of 70C usually in the first 
week, depending on the material used 
to fill it, but after it returns below 27C, 
around 100 Red Wiggler composting 
worms are added. 

“At that point they will survive. If 
you’ve done it right by the time you’ve 

finished it will be full of baby worms that 
have eaten everything that has been 
usable.”

An irrigation system is used to make 
sure the compost is kept at around 
70% moisture. In his hot environment 
he irrigates once a day for about a 
minute. “One way to judge if you are at 
70% moisture is to squeeze it with your 
hand – you should just about be able to 
squeeze a drop of water out.”

To completely make the compost takes 
a year, allowing the microbial diversity 
to increase significantly. Following Dr 
Johnson’s design produces around 
300kg of finished product from 900kg 
of wet material.

In initial greenhouse trials he found 
the compost produced double the plant 
growth compared with any of eight 
other commercial composts, despite 
it being low in nitrogen, potassium 
and phosphorus, which are critical for 
growth. 

“So we thought OK, it’s organic matter. 
Organic matter is important, but that 
did not correlate well to plant growth 
either,” he says.

However, he found the fungal:bacterial 
ratio was a strong predictor of plant 
growth, with the Johnson-Su compost 
being fungal dominant.

Further experiments examining how 
fungal to bacterial ratio affected plant 
partioning of carbon and nitrogen 

Johnson-Su bioreactors have become all the rage on some regenerative farms. But what are they and how do you use them? 
By Mike Abram

WHY PRODUCING A MICROBIAL INOCULANT 
WITH A JOHNSON-SU BIOREACTOR 

COULD INCREASE PRODUCTIVITY ON 
REGENERATIVE FARMS
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found only 3% of the energy the plant 
captured during photosynthesis went 
into the plant in a bacterial-dominant 
system compared with 56% in a fungal-
dominant system. 

“In our agricultural systems we’re 
currently about 11% efficient, which 
suggests we should be able to increase 
productivity about five times to reach 
that 56%.” 

To test that he started small plot 
trials using the compost at low rates as 
a microbiological inoculant. On desert 
sand soils, the biologically enhanced 
agricultural management (BEAM) 
treatment increased productivity of 
winter cover crops by 4.6 times over four 
seasons, from just a single application in 
year one.

Similar results were then seen in 
cotton and chile field trials, with an 
increase of 0.24% soil carbon / year, and 
around 100% improvements in yields, 
before farm-scale maize trials in 2019 
compared conventional maize with 
256 units of N applied with two BEAM 
approaches – one with 2kg/ha of an 
extract of the compost injected into the 
furrow with no additional N applied and 
the other with just 15% of the N. 

“In year one the BEAM + 15% 
nitrogen matched the productivity of 
the conventional approach, and was 
$121/acre more profitable, while the 
BEAM only strip suffered a 2% yield loss 
but was still $86/acre more profitable 
than the conventional approach.”

While most of Dr Johnson’s trials 
have been carried out using an extract, 
a Belgian farmer, Gerard Dumont de 
Chassart used it as a seed dressing on 
radish, peas, millet, sorghum and alfalfa 
cover crop after creating a slurry again 
with a doubling of productivity in above 
ground biomass.

“The slurry should be about the 
consistency of pancake batter, at about 
1L/ bag of seed. Plant it straight away. 
Planting it damp is much better, keeping 
the microbes living until you get them 
into the soil,” he says.

“The inoculant kick starts the system. 
In the first years you might need to 
inoculate each year, but I don’t think you 
have to do it forever – once inoculated, 
it’s the management after that – keeping 
a cover crop growing all the time, for 
example – that’s essential,” he concludes.

Tips and tricks when using a 
Johnson-Su bioreactor and 
compost
1.  Initial material can be anything 

from manure (dried), leaves, 
garden waste, small wood chips, 
etc. Analysis of finished product 
from Australia found identical 
microbe proportions and diversity 
as with Dr Johnson’s from very 
different starting materials

2.  Avoid letting the bioreactor 
freeze or dry out – it’s a microbial 
incubator and that won’t be good 
for them

3.  If you have plants growing in the 
bioreactor, something has gone 
wrong

4.  If you see moisture seeping out 
the bottom, cut back on the water 
you’re adding

5.  The end product should look like 
a dark, rich decadent chocolate 
cake, which should squeeze 
through your fingers like clay

6.  More bioreactors are better 
than one large-scale one. One 
bioreactor should treat about 
140ha

7.  While results have been positive 
after one year, Dr Johnson 
believes it takes at least five years 
to get a good handle on whether 
beneficial or not

8.  Effects do not seem to migrate 
away from where it is applied in 
annual crops

9.  Trials have found that using 
injecting an extract in-furrow is 
more effective than spraying it on 
top of the soil. Find out how to 
make an extract: 

10.  An extract rate of 2kg/ha is just 
as effective as 20kg/ha – the 
former contains around 83m 
bacteria and 10m fungal spores 
/ sq ft. Use the extract as soon 
as possible after making it

Functions of microbial 
communities in Johnson-
Su compost
• Nitrogen fixation
•  Nitrogen cycling / degrading 

nitrous oxide
• Carbon cycling
•  Metal oxidation – making 

nutrients available to the plant
• Phosphorus solubilisation
• Degrade pesticides, plastics
•  Phytohormones – produce plant 

growth hormones
•  Quorum sensing – microbes 

working together as a community
•  Dr David Johnson was 

presenting at an 
Understanding 
Ag-organised 
webinar in 
March. Watch 
the full webinar 
here:  

What do you need to build 
a Johnson-Su bioreactor
• Landscape cloth
• Shipping pallet
• Wire mesh to build a cage
• Septic drain field piping
• PVC glue
• Tie wire
•  Water hose for drip irrigation 

system
Source: Center for Regenerative Agriculture
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The mental weather continues on from the last time I wrote 
something for this magazine. Stuff looks pretty good. I 
thought I would do a candid evaluation of how crops are 
looking to start with.
Winter Wheat – pretty good on the whole, difficult drilling 
conditions and some poor headlands. We drilled a chunk very 
early. Blackgrass control is reasonable with the farm looking 
quite clean. There is a general smattering after OSR which is 
disappointing but not yield sapping, two fields are quite bad 
and will lose some yield in the worst patches. These areas also 
correlate to some drainage issues where they sat wet over the 
winter. Obviously one of these is directly outside my house 
and tormenting me on a daily basis. Crops are clean of disease, 
perhaps we overspent on fungicides this year. We are working 
hard to understand the relationship between nutrition and 
disease. We have been SAP testing with novacrop and doing 
the usual stuff like brix, ph etc. I do not have enough confidence 
in it and myself yet to do it wholesale but we are making in 
roads and will push harder next year. It is a fascinating subject 
and shows real promise agronomically.
Winter Malting Barley – Looks amazing, drilled early and very 
little blackgrass. I have been repeatedly told that barley cannot 

to be direct drilled as it likes loose soil. It is a great crop to 
point you towards compaction issues. Bearing in mind some 
of this land has not been move to any depth for 5 years the 
only issues we have found are a few wet areas suggesting we 
need to mole drain one 9ha field. 
OSR – Good and bad. Good after early harvested wheat and 
barley, not good to average after spring barley. We actually 
took the decision to spray on 13ha last week, it was just 
not going to be worth it with weeds growing which would 
compromise the following crop. We have subsequently mole 
drained and will plant a cover crop into those 3 fields. Spend 
has been kept very low and prices are high so it should be a 
nicely profitable crop. I do hate it though and am considering 
dropping it again. Blackgrass always seems to creep back into 
it and it can be so fickle.
Spring cereals – Difficult start but now looking okay. Learning 
more and more how to deal with cover crops on this land so 
they do not become a hindrance to establishment. Loads of 
broadleaf weeds this year! It is vital we get these right as they 
are now such an important part of our system. I have heard of 
some fair yield drops in spring cereals where the cover crop has 
been managed wrong or contains cereal based components. 

FARMER FOCUS 
ADAM DRIVER
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Winter malting barley

Spring barley into mid tier cover crops
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 BIOLOGICAL SOIL CONDITIONERS 
 SOIL - PLANT HEALTH / NUTRITION 
IT’S WHAT WE DO - 01366 384899 

home 
brewing? 

 

Buy Direct: 
 Nitrogen Fixers 

 Phosphate Fixers 

 P.G.R. 

 Root Enhancers 

 Humic/Fulvic 

All available in 
20 lt drums 

Give us a call for 
information. 

01366 384899 

Robert Plumb 

You Know You Need                             
To Feed Your Soil:  

BIO-MULCH / BIO-START 

You Know You Need To Protect OSR From Flea Beetle:  

VITA-PROTECT 

Thankfully due to the wealth of knowledge sharing online we 
have mostly been able to avoid these issues. 

Looking Ahead
Driving around and talking to farmers from around the UK, it 
seems like this is the worst year for blackgrass in a long while. 
As said earlier we aren’t too bad but far from perfect. It really 
does reinforce the view that we are only just about keeping 
it in check even with more varied rotations and lower output 
crops. Years of continuous wheat or very tight rotations 
relying on chemical controls have certainly left many areas 
in a muddle. It shows to me the importance of having lower 
cost systems. We cannot grow as much output anymore, as 
the easy chemical options are simply not there. We have to 
grow lower output in order to survive agronomically, but many 
are still geared up for growing loads of wheat and rape. The 
overheads need to fit the output. I have used blackgrass as 
an example, as its so in your face and pertinent this time of 
year, but the same thinking counts for all manner of agronomic 
issues. The “Chasing the Red Queen” analogy comes to mind 
when thinking about all this. 

With BPS going it brings the stark reality of what was fit 
for purpose ten years ago no longer is acceptable. Coupled 
with the traditional chemical toolkit shrinking or no longer 
working, rising machinery prices, environmental scrutiny 
around fertiliser and other farming practices, emerging carbon 
markets, ELMS and the increasingly odd weather. It seems to 
me that lower cost “regen” systems, focused on margin rather Blackgrass in extase, the tormenting view from my office
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than simply yield are going to be vital. Saying that there is also 
no point in saving pennies to lose pounds and most importantly 
we need to grow good crops. When you start adding things 
up, for example mid tier cover crops, carbon selling, lower 
input costs (a bit of a slow burner but many are making good 
in roads) and a sizeable reduction in overhead costs it really 
starts to make high cost systems look very questionable. We 
can all grow the same crops for the same or very similar yield 
whilst putting much less capital at risk in the process, and get 
paid for providing tangible benefits as opposed to being given 
money simply for owning land as is the current subsidy. 

There should be absolutely no reason we cannot achieve all 
these other benefits whilst still growing decent yielding crops 
and feeding people. So often in farming circles production and 
environment are talked about as two different things, whereas 
the reality is they can and should be in harmony.

As we farm for other people it has been interesting 
discussing the future with them and the various land agents 
who are also involved. Thankfully most of them are fully on 
board with what we are doing. Discussing the loss of BPS, 
ELMS and carbon credits etc has proven very useful and it 
makes these relationships so much easier when you are on 
the same page. 

I always say it in these articles, but I am so excited about the 
future of agriculture in this country.

Wishing everyone a successful and safe harvest!
1202 Hutchinsons TerraMap 180x130 P ART.pdf   1   02/06/2020   15:423 was variety blend next to replanted AB9
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EasyDrill
The most versatile drill on the market

sky-agriculture.co.uk

Profit from our knowledge

Distributed by

Designed for perfect seeding in 
no-till, min-till & conventional 
establishment systems making 
it a truly versatile drill.

• Up to 4 separately metered hoppers 

• Unique tandem seeding line

• Separate air circuit for grain and fertilser

• Blockage sensors for both air circuits

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

• Fully adjustable coulter and press wheel 
pressure to suit soil / weather conditions

• Low hp requirement (from 35hp/m)

• ISOBUS ready

1
2

3
4

Versatile 4 hoppers / 2 depths

2 separate air circuits Tandem coulter system

LOW DISTURBANCE ESTABLISHMENT
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DRILL MANUFACTURERS
IN FOCUS...

VARIABLE WEATHER HIGHLIGHTS NEED FOR 
A RESILIENT SYSTEM WHICH REDUCES RISK.

28 May 2021
2021 marks the 40th anniversary of Claydon Yield-o-Meter 
Limited, so naturally we would have liked nothing more than 
to welcome visitors to our Open Days to view our farm and 
factory but, as in 2020, that has not been possible.

The ongoing uncertainties over the coronavirus and 
government policy have again forced us to postpone any 
physical event and so this week we have been filming the 2021 
Claydon Virtual Open Day. It’s not the same as being here in 
person but Dick Neale, Technical Manager of Hutchinsons, 
had plenty to say when he visited us and we recorded several 
short videos which you can view on the Claydon website (www.
claydondrill.com/open-days-2021).

Farming is all about doing the right things at the right time, 
but that has been particularly challenging this year due to the 
extraordinary weather. In contrast to the last two years, April 
was cold and very dry, with more frosty nights than most of us 
can remember, while May has been below-average in terms of 
temperature but above-average for rainfall.

These conditions have tested farmers’ resilience in planning 
or adapting field operations. They have also emphasised the 
importance of being able to get on the land to apply ag-chems 
and fertiliser at the right time, tasks which we find much easier 
where the Claydon Opti-Till® System is used because the soil 
is so much more supportive and takes the weight of machinery 
with little damage or compaction.

Perhaps more so than any other, this season has highlighted 
huge variations in soil health and crop development, as well as 
the need to operate a resilient system which reduces the impact 
of extreme weather and produces consistently high yields. Dick 

and I discussed all these factors during filming and our Virtual 
Farm Tour highlights how crops established using Opti-Till® 
have performed this year. Spoiler alert – they look excellent! 
With favourable prices and the potential for exceptional yields, 
I am hopeful that this harvest could be the best in years.

Claydon’s 40th birthday
At the time of writing, we are preparing to celebrate the 

40th anniversary of Claydon Yield-o-Meter Limited, which was 
formed in July 1981 to manufacture the first-ever on-combine 
grain monitoring device which I had invented and evaluated on 
our farm the previous year. Taking on the management of the 
family farm when I was 16, my father still used to question 
whether I had spent too much money on crop establishment.  
Armed with the data from the Yield-o-Meter, I could see how 
effective treatments were and provide my father with the 
return on investment figures.

A revolutionary product for its time, the Yield-o-Meter 
provided an accurate reading of how many tonnes of crop were 
harvested that minute, hour, day, month, and year on a display 
in the combine cab. It was fitted to hundreds of combines 
throughout the UK and Europe, winning a Royal Agricultural 
Society of England Silver Medal in 1995. We sold the Yield-
o-Meter right through to the late 1990s when yield mapping 
functionality was built into combines.  We have been measuring 
yield religiously ever since, to make sure we know what’s 
working on farm and what’s not. In 1995, we also introduced 
into the UK market the Furrow Cracker, which helped the 
weather break down ploughed land, and hundreds were sold 
in the UK.

The Claydon range developed further with the introduction, 
in 2003, of the V-Drill, our first direct strip tillage drill, which 
dramatically reduced the time and cost of establishing crops. 
What set it apart was the unique leading tine and following 
A-share for which Claydon has become famous. By providing 
ideal conditions for seed establishment and root development 
it produced yields not previously seen with direct sowing 
systems. 

The Claydon SR (Stone Release) drill introduced in 2006 
featured spring-type instead of shear-bolt stone protection 
together with much greater inter-row spacing. It is now 18 
years since the V-drill was first launched and 15 years since the 
SR made its first appearance, but due to their simplicity, solid 
build quality and easy, low-cost maintenance, all are believed to 
still be in service and the few that come up for sale command 
high prices. 

In 2009, the Claydon Hybrid replaced the SR. Incorporating 
Claydon’s leading tine technology, the Hybrid has been 
continually refined and remains the cornerstone of the 

Jeff Claydon, Suffolk farmer and CEO of Claydon Yield-o-Meter Ltd – the company is 
celebrating its 40th anniversary this year. 
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Calcifert LimeCalcifert 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.

Visit www.lkabminerals.com/calcifert to find out more.

LKAB Minerals is an international industrial minerals group with a leading position in a number of product applications. We develop sustainable mineral solutions in 
partnership with our customers, supplying natural minerals engineered for functionality and usability. LKAB Minerals is part of the Swedish company LKAB, one of the 
world’s leading producers of highly upgraded iron ore products. www.lkabminerals.com

unique Claydon Opti-Till® System, a holistic approach to crop 
establishment which delivers consistent, high yielding crops at 
low cost for maximum profitability.

Launched in 2013, the Claydon Straw Harrow provides a 
fast, low-cost method of creating a fine shallow tilth which 
encourages volunteers/weeds to chit quickly after harvest and 
enables them to be controlled mechanically prior to establishing 
the following crop, reducing reliance on glyphosate. It also helps 
to spread crop residues evenly and minimise alopecic patches 
in the following crop, as well as reducing slug populations and 
destroying their eggs.

Claydon’s product range continued to develop with the 
introduction of the Hybrid T drill, a trailed version of the linkage-
mounted Hybrid seed/fertiliser unit, in 2014. Two years later, 
we launched the 6m TerraStar®, a fast, low-cost light rotary 
cultivator often used alongside the Straw Harrow, then in 2018 
the TerraBlade Inter-Row Hoe, a low cost, mechanical method 
of controlling weeds in band-sown crops. 

The important thing for our customers is that all Claydon 
machinery is developed on a working farm, by farmers, for 
farmers, then thoroughly tried and tested under real farming 
conditions in a real farm environment before being brought to 
market. The Claydon farm has not been ploughed since 2002 
and my brother Frank establishes around 340 hectares in an 
autumn drilling season with a single 6m Claydon Drill and a 
single tractor, then goes on to drill another 1250 hectares on 
contract.

Over the last 40 years Claydon Yield-o-Meter Limited has 
grown as a company and continues to expand its facility at the 

farm in Suffolk.  Still entirely family-owned, we employ 50 staff 
and export 70% of production to 35 countries, from Europe 
to New Zealand.  Despite the challenges of the past year, the 
company is on track to achieve a record turnover in 2021. 

Over the last 40 years Claydon Yield-o-Meter Limited has 
become one of the best-known names in the UK agricultural 
machinery manufacturing sector and despite the challenges of 
the past year is on track to achieve a record turnover in 2021. 
Still entirely family-owned, we employ 50 staff and export 70% 
of production to 35 countries, from Europe to New Zealand.

Spring on the Claydon farm
This year, 50 per cent of our 340ha is into first wheats after 

beans. The remainder is split between two break crops, oilseed 
rape and spring oats. Everything is a week or so behind where I 
would expect for the time of year, but looks excellent, including 
the 55ha where we had our cover crop trials. This area was 
subsequently sown with WPB Elyann (KWS) spring oats, a 
crop which is easy and relatively inexpensive to grow but often 
produces a margin which compares well with winter wheat. 
Drilled on 9 March, they look exceptional.

In the last issue of Direct Driller magazine, I discussed our 
trials with cover crops and promised to update you on any 
differences that became apparent. Long story short, at this stage 
it is too early to tell, with little in the way of visual or physical 
differences between the areas where our normal programme 
of stubble management was used and those which followed 
a general purpose over-winter cover crop mix (Hutchinsons 
MaxiCover). One of the reasons for this could be that after 
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almost 20 years of using Claydon Opti-Till® direct strip seeding 
our soils are in exceptional condition, healthy, resilient and with 
excellent drainage, so perhaps cover crops are of less benefit 
here than they might be where this is not the case. 

April was so dry that any crops which went into soils which 
had been over-cultivated would have sat there until rain arrived 
in May, so many which I have seen on other farms are very 
backward, patchy and will struggle to deliver economic yields. 
Regardless of whether we used the standard Claydon leading 
tine and A-Share, or the Claydon Twin-Tine low-disturbance 
arrangement with twin front cutting discs, seed was drilled into 
moisture and grew away immediately. 

I discussed cover crops with Dick Neale while filming our 
Virtual Farm Tour and you can see him comparing soil samples 
from areas with and without cover crops in the video on the 
Claydon website. From my point of view the jury is still out as 
to whether, in our situation, they bring enough to the party 
to justify the cost. We will have to wait until harvest to see 
whether there are improvements in crop yield or quality, which 
ironically is exactly why I developed the Yield-o-Meter 40 years 
ago.

Keeping it clean
In April, the soil was so dry that we went over all 200ha of 

wheat at least once and some of it twice up to GS31 with 
our 6m TerraBlade inter-row hoe. This low cost, completely 
mechanical method of weed control is an excellent way of 
supplementing the effectiveness of the various herbicides 
we apply and makes sense at a time when chemical control 
methods are tending to become both more expensive and less 
effective. The TerraBlade makes a real difference and we have 
measured a 65%-70% reduction in weed numbers by using 
this approach, greatly reducing the risk of them seeding and 
resistant species developing. 

On 26 May, the day before filming our Virtual Farm Tour, I and 
several members of the Claydon team visited Agrii’s trials site at 
Stow Longa in Cambridgeshire, where different establishment 
systems are being evaluated. Although the work is at an early 
stage, clear benefits in favour of the Claydon Opti-Till® System 
over conventional deep cultivation methods and a no-till 
approach are already evident. 

While we were there, Agrii’s Trials Manager Steve Corbett 
and Head of Agronomy Colin Lloyd emphasised the importance 
of operating a flexible farming system and a resilient method of 
establishment. They also stressed the critical role of soil health 
in achieving consistent crop performance and the need to 
make transitional changes between systems based on scientific 
evidence rather than ‘gut feel’, something which is especially 
important when looking to change to a low-disturbance or 
zero-disturbance system.

What Steve and Colin had to say is well worth listening to, 
so we are posting a video on the Claydon website as part of 
our Virtual Open Days 2021 series. Agrii plans to host a series 
of open days at Stow Longa in July, so you will be able to get 
a better idea of the differences then. Because of the current 
restrictions, numbers will be strictly limited, and you will need 
to pre-register, but it would be worth making the effort to see 
their work for yourself.

RESIDUE 
MANAGEMENT AND 

SLUG CONTROL

Office:	01684 311811
Nigel:	 07850825980
Ross:	 07815110529
email:	 info@bullocktillage.co.uk

7.5	metre	Mulch	Disc	
Harrow.	Prices	start	

at	£12,995

Bullock Tillage, 
Danemoor Farm, Malvern, 
Worcestershire WR13 6NL The Agrii trials site at Stow Longa, showing (left to right) Oliver Claydon, Spencer 

Claydon, Agrii’s Trials Manager Steve Corbett, and Jeff Claydon examining one of the 
plots of RGT Skyfall wheat established using the Opti-Till® System.

This crop of spring oats spring oats will go for human consumption. On 24 May, there 
was little difference in appearance between the area drilled with the standard Claydon 
set-up (leading tine followed by 150mm / 7" A-share) on the right and the Twin Disc/Twin 
Tine set-up on the left. This lower disturbance approach uses about 3l/ha less fuel and 
provides a more traditional finish than band seeding, where the banded seeded rows are 
normally 150mm apart, giving the advantage of allowing a Claydon TerraBlade inter-row 
hoe to take out any weeds growing between them.
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Visit horsch.com, your local HORSCH dealer 

or call 01733 667895.

Sprinter is the drill you can depend on in all conditions. 

For use after the plough, minimum cultivation and direct 

sowing. 3000 to 8000 litre hopper and Duett coulters to 

micro-loosen underneath the seed horizon.

Avatar SD is a high performance direct drill with single disc 

coulter. Available in 3m to 12m working widths, it features a 

2-bar design for high harvest residues and single, double or 

triple hopper for seed, fertiliser and microgranules.
POWERED BY

Direct Drills
Seeding sorted!



36   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

Oilseed rape returns
At the end of May, our oilseed rape is looking as good as I have 
ever seen it and that is very pleasing because not so long ago, 
we were forced to give up growing this key crop because of 
the damage caused by Cabbage Stem Flea Beetle. This season 
we are comparing four varieties, one conventional and three 
hybrids. 

LG Aspire is an exceptional conventional rape but was much 
slower to establish and then suffered badly from the spring 
frosts. It has made up much of the shortfall but still lags behind 
the hybrids in terms of development.

The vigour of DK Excited, DK Extremus and DK Exstar were 
very apparent in terms of crop canopy early in the season and 

they have continued to look much more advanced. Although 
the margin has closed in the last few weeks it is still significant, 
as can be seen from the accompanying photograph. Even 
though hybrid seed is more expensive the additional cost could 
well be covered by a relatively small increase in yield, so this 
represents the direction of travel and next year we will only 
grow hybrids. The other important point about DK Excited and 
DK Extremus is their TuYV resistance, a major consideration 
given its increasing prevalence.

Oilseed rape is such an important crop and provides such 
a good entry for wheat that it is good to see it back in our 
rotation. High prices on the back of a much-reduced UK oilseed 
rape area this season, combined with the prospect of 5t/ha 
yields, should make it a very profitable crop, but harvest will 
reveal all.

Wheats looks wonderful
Most of the winter wheat we are growing this season is LG 
Skyscraper from farm-saved seed which was cleaned by a 
mobile processor and treated with Beret Gold (Syngenta). 
Wet conditions and later drilling encouraged us to up the rate 
slightly to 350/m2, which paid off because every field looks 
tremendous. 

In one field we are comparing various approaches to stubble 
management and establishment, the results being quite 
revealing. Where no stubble management was carried out 
before the catch crop was drilled using the standard Claydon 
set up (leading tine followed by an A share) the volunteer 
beans prospered. In the area next to it, which was drilled at the 
same time and with the same set-up, very few volunteer beans 
were present due to the effectiveness of an intensive stubble 

management approach using the Claydon Straw Harrow. 
Wheat drilled within the catch crop area using the standard 

tine and A share was much stronger and greener initially due 
to the improved drainage and much less affected by a post-
emergence herbicide. It has subsequently looked the best all 
season.

Where the lower-disturbance Twin-Tine option was used the 
crop is still good, just not quite as good as with the Claydon 

leading tine set-up, although this does not necessarily mean 
that yield will be impaired. We will be able to see the result 
come harvest but using the Twin Tine system does mean that 
it is not possible to use the TerraBlade to mechanically hoe 
between the bands and that makes a big difference to weed 
populations.

On this farm, the conventional leading tine and 180mm 
(7”) A-Share consistently works best and I would always 
recommend that most customers should start with this set-up. 
Every situation is different and for those who have experience 
of strip seeding and want to use a low disturbance approach 
when soil health and weather conditions are favourable, we 
offer a choice of LD options, all of which can be specified on 
new Claydon Hybrid drills or retrofitted to existing models.

During our Virtual Farm Open Day, I discussed all these 
approaches with Dick Neale, and we have posted footage on 
the Claydon website, so you might like to see what you think.

In the next issue of Direct Driller, I will give you further details 
on the various trials and look ahead to our plans for the autumn.

Jeff Claydon highlights the difference in height between LG Aspire (left) and DK Excited 
on 24 May.

This aerial view of the field taken on 28 April 2021, almost a month before the one 
above, highlights the difference in development between the LG Aspire (left) and DK 
Excited in the centre.

This crop of LG Skyscraper winter wheat followed oilseed rape. After three passes with 
a 15m Claydon Straw Harrow, the field was sprayed and drilled on 20 October at 350 
seeds/m2. When this photograph was taken on 24 May Jeff had been through the crop 
twice with a 6m Claydon Terra-Blade inter-row hoe, it had received 210kgN/ha and 
was looking in excellent condition, with the flag leaf just emerging. 
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This season has been a bit of a revelation for me on the 
farm, as we haven’t applied any fungicides on any crops at 
all (at the time of writing, at the end of May). We’ve got a 
couple of fields of Zyatt wheat which will get a spray soon, 
as there is a bit of Rust showing, but the rest of the crops 
look fantastic. Thanks go to Tim Parton, who’ll be familiar to 
readers of the magazine, for showing us how it can be done.

Of course, 2021 started off as a ‘low disease’ year; for crops 
that is, it’s been a bit different for humans. But I think we do 
need to ask ourselves why we are growing crops that need 
a four fungicide programme just to get through to harvest. 
Also, what is the collateral damage?

Some years ago a chance conversation with Clive Bailye 
and his agronomist Richard Hammond gave me the nudge to 
stop using insecticides on the farm. The results exceeded all 
my expectations, in that we didn’t miss them in the slightest 
and we found we could stop using molluscicides ( slug pellets) 
as well, probably because we now have a thriving population 
of ground beetles which keep the slugs in check. We have the 
odd yellow patch caused by BYDV, but no more than that...
again I suspect that we have enough insect predators to keep 
the aphids that carry the virus at a sensible level.

We’ve still tried growing OSR, relatively successfully in 
terms of avoiding flea beetle attacks, but ultimately the crops 
weren’t worth the effort. Companion planting with berseem 
clover, buckwheat and vetch enabled the rape to get away 
without too much bother and helped confuse the pigeons 
over-winter, but there would always be enough beetles, 
gnawing away inside the plants, to ensure a disappointing 
yield. The vetch seed which we combined with the rape, 
made the operation worthwhile. Any temptation to spray 
insecticides was offset by the fact that all the sprays available 
were useless at controlling the pest, whilst clobbering the 
beneficial insect populations. 

So, having got away with making two classes of biocides 
redundant on our farm, we were ready for the great fungicide 
challenge. The more I find out about the fungus kingdom, the 
less I want to use fungicides. In much the same way as with 
insects, where it is estimated that there are 1700 beneficial 
species (from the farmers point of view) to every damaging 
species, plants rely on many different sorts of fungi to stay 
healthy, whilst only a small number of species are pathogenic. 
We don’t know the half of it, so we apply the precautionary 
principle...don’t spray unless you have to.

It’s always worth remembering that these pathogenic fungi 
aren’t ‘evil’, they are nature’s way of tidying the place up, 
constantly checking to see which plants are healthy enough 
to thrive. Our job as farmers should be to give our crops the 
best chances in life, so they don’t attract the attention of the 
clean-up squad.  

To this end, we have been spraying on some biological 

brews, which are supposed to help the plants fight off fungal 
attack, by promoting plant friendly fungi as well as feeding 
nutrients. So far, I’ve been very impressed; the combine yield-
meter will give us an interesting picture of any differences in 
output between our various trial plots (misses...) 

Our soils are improving all the time, but we don’t feel quite 
ready to drop nitrogen fertilisers yet, although we’ve got a few 
trials going on with different rates. The permanent pastures 
and herbal leys are doing very nicely without N, but where 
we’ve cut it out altogether on the arable, the wheat does look 
a bit yellow. Again, time will tell. 

I’m sure we can find a way of farming without N, in fact 
I think we need to. Nitrogen fertilisers require a lot of 
energy to make (via the Haber-Bosch industrial process) and 
consequently have an enormous carbon footprint. They also 
have a damaging effect on soils by upsetting the C:N ratio 
and as a result encourage soil creatures to chomp through 
the soil organic matter. Whilst we’re busy dissing artificial N, 
we should mention that they have an appalling take-up by 
crops, 40% of what we apply is used, if we are lucky, the rest 
evaporates, upsets the soil ecosystem or washes away. They 
are not cheap either, so all in all there is some work to be 
done here. We’ve cut rates here to a max of 150 kg/ha on 
wheats and will continue to nudge them down.

We haven’t applied any base P or K on the farm here for 
15 years or so, and indices are holding up or increasing. For 
some reason, a lot of farmers find this very annoying and 
insist that we are mining our soils of nutrients. Which we are, 
but there is so much ‘unavailable’ P & K tied up in our clay 
which becomes available when the fungi are left alone to do 
their stuff.

All these soil creatures are ultimately benefiting other 
animals higher up the food chain, we’ve got various birders 
who come counting birds through the year. They are 
increasingly excited by the numbers of species and individuals 
they are seeing: hundreds of yellowhammers, sky larks and 
corn buntings for instance and swarms of linnets and charms 
of goldfinches. It all helps to make farming a really pleasurable 
occupation.

Reading this article through, I can see that it sounds like 
a smug git going on about how clever he is, but I’m just 
reporting how it is...we’ve had plenty of cock-ups and we sit at 
the bottom of the Groundswell bench-marking group league 
table, which is put together by Gary Markham of Land Family 
Business. But we’re still profitable and increasingly financially 
resilient; all the others in the bench-marking group are even 
better off. It is a very happy story. 

There will be many more like it at Groundswell this year. We 
won’t have many, if any, speakers from abroad so there will 
be a great focus on exciting developments in the UK. I hope 
we’ll see you there.

FARMER FOCUS 
JOHN CHERRY
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TerraMap uses gamma-ray radiation 
technology to deliver resolutions of 
over 800 points/ha, providing high 
definition mapping of all common 
nutrient properties, pH (e.g. % clay, 
% sand, % silt), soil texture, organic 
matter and CEC as well as elevation 
and plant available water.

The results from TerraMap are used 
to create maps within the Omnia 
precision farming system which can 
then be overlaid with additional field 
information such as black-grass, yields 
and so on, to create the most accurate, 
consistent and detailed variable rate 
plans.

The infield process of collecting the 
data is carried out in 2 very simple 
steps; scanning by driving a light 
weight all terrain vehicle fitted with 
the sensor over a field, and then taking 
soil samples to allow for each scan to 
be used to create the individual map 
layers. 

Manufactured by Canadian company 
SoilOptix, TerraMap’s scanning 
technology is based on a scaled-
down version of airborne sensors 
that originates in mineral prospecting, 

and has been used in other countries 
successfully.

The TerraMap sensor is non-
contact and pre-calibrated upon 
manufacturing. It’s an entirely passive 

Over the last two years there has been an evolution in the way that soil nutrient mapping is carried out. This has been driven 
by the launch of TerraMap by Hutchinsons in 2019. Terramap came at the perfect timing for farmers looking for that next level 

of accuracy in understanding their soils in order to reap the most benefit for their crops through nutrient mapping and soil 
conductivity scans. 

A DEEPER INSIGHT 
INTO SOIL

Next generation tine 
drills with patented 
slot closure system 

giving unrivalled 
performance in all 

conditions

Triton UK (East Anglia & Midlands): 01223 891888 
Triton South East (Covenbrook): 07860 417643 (John)

Triton South & West: 07970 549012
Triton North & Scotland: 07712 831718 (Steve)

e: hello@tritonseeddrills.com l @TritonUK
www.tritonseeddrills.com



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   39

Save time and money with the Vredo 
Agri one pass overseeders compared to 

renovation through ploughing, cultivating, 
levelling, sowing and rolling.  
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visit: www.jcmachinery.co.uk 

sensor. The standard field practise is the scanner is mounted 
roughly 600-700mm above the ground  and the vehicle is 
driven around 10-12 mph and at 12m swath widths.

The sensor is measuring gamma radiation that is being 
naturally emitted form the soil. Specifically it is measuring 
Caesium -137,Uranium-238,Thorium-232 & Potassium-40.

Traditional zonal and grid soil sampling, do not by 
their sheer methodology provide the level of accuracy 
that TerraMap offers. With the grid system you create a 
100x100m grid across the field, taking samples at each 
point. A map is then generated that extrapolates properties 
between the data points. 

A zonal system uses an electro-magnetic 
(EMI) or conductivity scanner to assess 
soil properties into zones of similar 
character. Samples are then drawn from 
within each zone.

The resolution isn’t good with the grid system – the way 
the smoothing is carried out by the software between data 
points can be quite crude. 

The problem with EMI scanning is repeatability – it’s 
massively affected by soil moisture, so the picture you get 
of your soil in Sept can be completely different to a scan 
taken in April. The zonal sampling resolution also tends to 
be poor – on average one sample represents 2.5ha.

As it’s an entirely passive sensor, you can travel from 
harvest through until March without disturbing an autumn-
sown crop. It picks up the unique radioactive signature 
emitted by the soil that’s influenced by its nutrient and 
mineral content. That signature can be translated back to 
the core properties.

Just like EMI scanning, the sensor has to be ground-
truthed, so soil samples are taken within each field to help 
the algorithms align the radioactive signature to the actual 
soil properties. But unlike EMI, that signature remains the 
same and unique to the point in the field, regardless of 
moisture, temperature, tillage state or crop cover.

Repeatability is one of the key aspects we tested before 
we launched TerraMap. So several fields were scanned just 
after harvest when they were dry and in stubble, and were 
re-scanned as soon as they were fit to travel in early spring. 
The results are virtually identical – we have real confidence 
the scanner is measuring something repeatable.

It’s also a one-pass system. Just like an EMI scan, the field 
is travelled in 12m bouts. The initial scan gives you a map 
of the raw data points that are displayed on a tablet in the 
cab. But unlike EMI, the on-board software then uses that 
information to highlight points within the field to return to 
for detailed analysis.

Before leaving the field, the sensor is returned to a 
number of pre-defined sampling points. At these points, 
the spectrometer picks up a more detailed signature and 
we take a representative soil sample for later analysis.

Terramap is available at two service levels: standard will 
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deliver ten map layers to the grower, 
directly replacing other soil services 
currently available. This brings in sand, 
silt and clay content, giving individual 
layers of percentage content, as well 
as a texture map, calculated using 
the industry-standard soil texture 
classification. 

For Omnia users, it will 
be the soil texture layer 
that’s used in combination 
with seedbed condition, 
weed and slug pressure to 
generate a variable rate 
drilling plan.

In addition, phosphate, potash and 
magnesium index maps are returned, 
along with pH, while an elevation map 
is also generated. The nutrient and pH 
layers will directly inform variable rate 
application maps.

Premium service provides 
information or layers  that you don’t 
get from a standard precision soil-
sampling service such as levels of the 
nutrients calcium, sodium, sulphur, 
manganese, boron, copper, zinc, 
molybdenum and iron. 

It’s seen as unlikely that growers 
will use the maps to variably apply 
micronutrients. More likely, the 
information will be used with tissue 
testing, for example, to identify 
potential areas of deficiency and to 
target areas for further investigation.

Organic matter levels and cation 
exchange capacity (CEC) are two 
further layers of “good background 
information” returned by Terramap. 
Again it’s unlikely growers will use the 
information to directly spatially apply 
inputs, although it may indicate areas 
that warrant further investigation. 

The final layer is plant-available water 
based on clay, silt and organic matter 
content. In the first instance, this could 
help modify irrigation scheduling, but 
we believe the information can be 
used to tailor agronomy closer to crop 
potential, spatially enhancing overall 
performance.

The value in the maps may come 
through the barometer they offer on 
general soil health, informing how to 

build resilience into the arable system, 
and as a basis for applying for future 
subsidy payments linked to provision 
of public goods.

TerraMap Carbon
This spring has seen a further exciting 
development in TerraMap- the ability 
to provide the most accurate baseline 
measurement of both organic and 
active carbon in the soil and is now 
available to UK farmers. 

Despite growers coming under 
increasing pressure to look at their 
carbon footprint in response to the 
NFU’s commitment for UK farming to 
achieve Carbon net zero by 2040 – 
until now there has been no accurate 
means of measuring carbon in the soil 
– and unless you can measure carbon 
there is no way it can be managed.  

The pressure to manage carbon is 
only going to become greater as other 
industries are already showing positive 
change. As an industry UK Farming plc 
is in a unique and enviable position as 
farming activities can make positive 
changes to carbon, which most other 
industries are not able to do.

This challenge comes at a time 
when the arable industry is facing 
great change in the light of the loss 
of basic farm payment, and many 
growers may well be questioning the 
importance or relevance of carbon 
management as potential profit 
margins are threatened. 

We need to move away 
from seeing carbon 
footprinting as a burden 
or simply a tick-box 
exercise and see that this 
is beneficial, as a proxy 
measurement for efficiency 
and profitability of a 
farm as well as simply a 
measure of waste.

So it’s clear that there are benefits 
such as lower input costs to having a 
negative carbon balance before even 
getting to the Carbon bit. A reduced 
carbon footprint can only be achieved 
through more efficient fertilisers, 

different technologies, better soil 
carbon management or considering 
the energy used in storage, so it’s a 
win– win on all levels.

In light of these challenges, we have 
been investing heavily in developing 
services and technologies that can be 
utilised at farm level to allow growers 
to work towards these goals- and the 
development of Terramap carbon is an 
exciting and unique development that 
reflects this approach.

Terramap Carbon is available 
through the standard or premium 
service as is the case for soils nutrient 
scanning. The standard service now 
also includes total organic carbon 
in terms of percentage carbon and 
tonnes/ha whilst the premium service 
also offers both total organic and 
active carbon percentage and tonnes/
ha – that is the percentage of carbon 
that’s active in the soil.

Once I have the carbon 
measurements what can I do with 
them to achieve any of the potential 
benefits we have outlined? This is one 
of the most common questions with 
regards to carbon management.

Nick Wilson of Hundayfield Farm 
just outside York is the host of the 
Hutchinsons Helix North Farm, one 
of the Helix Farms network where 
Terramap Carbon has been trialled 
and tested. 

His farm consists of 260ha of mainly 
arable cropping, with land let out for 
potatoes and winter sheep grazing on 
stubble turnips. There is also bed & 
breakfast cattle which utilise the farm 
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buildings and some of the permanent 
grass in the rotation.

For Nick and his agronomist Sam 
Hugill, carbon is just a part of the 
whole farm system, but both believe 
that it is useful to obtain a baseline 

measurement now, so that they have 
a baseline figure to work from going 
forward. 

The results of the Terramap Carbon 
scanning showed up large differences 
in the carbon balance between the 

arable fields and permanent pasture, 
as you would expect. The average 
across the arable fields was about 
30t/ha of organic carbon and it was 
almost double that for the permanent 
pasture. 

Having a baseline measurement 
means that Nick can look not just how 
to manage processes to build carbon 
on the arable fields up to the levels of 
that of the pasture, but also to prevent 
any unnecessary losses of carbon. For 
example looking  at the impact of 
root crops on carbon or using cover 
cropping to prevent having any bare 
land over winter and reducing loss this 
way.

The carbon management tool allows 
users to look at these scenario’s using 
real and accurate measurements and 
then quantify the impact on carbon. 
After all as Lord Kelvin, physicist and 
engineer said: “When you cannot 
measure it, when you cannot express 
it in numbers, your knowledge is of a 
meagre and unsatisfactory kind.”

Using gamma ray spectroscopy for soil analysis
Evaluating gamma ray spectroscopy for fine scale soil analysis was the 
subject of a research project. (Mahmood, Hoogmoed & Henten, 2013)This 
looked at how Gamma-ray spectroscopy could be used  in characterising 
soil properties for arable farming in two differently managed fields; 
conventional and organic and to evaluate the technology in a soil mapping 
framework. 

The study found that proximal gamma-ray spectroscopy could provide 
significant advantages when compared to other proximal soil sensing 
methods, such as visible-near infrared spectroscopy and electromagnetic 
induction (EMI) methods. 

They found that using gamma-ray spectroscopy, soil variables can be 
mapped at a high spatial resolution, dense vegetation can only reduce 
elemental readings by 15%, gamma rays can be related with clay mineralogy 
and soil chemistry and the concentration of radionuclides can be related 
with soil properties using simple correlation method. Furthermore, unlike 
EMI sensors, metal objects do not attenuate gamma rays during soil 
measurement. 
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Married and both raised in farming 
families, Ian and Dianne Haggerty were 
shocked when they sought advice 
from a farm advisor on managing their 
fledgling operation in the drylands of 
southwestern Australia. 

After looking at their farm size and 
financial capital, the advisor told them 
they should get out of farming because 
they didn’t have “a hope in heck” of 
surviving. 

“Fortunately, Ian and I are both pretty 
stubborn customers and we just took 
that as a bit of a challenge,” Dianne 
says, lamenting that her father was a 
successful conventional farmer. “We 
didn’t have any room for error, so we had 
to start to look at things in a different 

way. At that point in time, using better 
and different types of machinery wasn’t 
going to be the answer.”

Rather than internalizing the 
advisor’s stinging advice, Ian and 
Dianne researched biological farming 
methods and have pushed through early 
challenges to grow their operation and 
take excess costs and waste out of the 
system. 

The Haggertys now no-till cereal 
grains and multispecies hay or fodder 
crops and raise specially bred sheep for 
wool and premium-grade fat lambs.

Over time, their 1,600-acre operation 
has grown to nearly 65,000 acres as 
they’ve patched together leases and 
shares and some purchases later on. 

They’ve actually covered close to 
185,000 acres in the country’s central 
wheatbelt, many parcels having different 
terrains, soils and rainfall zones. 

They describe their approach to no-
tilling as “Natural Intelligence Farming” 
— which means harnessing dynamic, 
natural relationships that exist between 
all the organisms in the ecosystem and 
the environment itself — particularly the 
soil.

“Really, it’s minimizing our interference 
as humans,” Dianne told attendees of the 
No-till on the Plains Winter Conference 
in early 2020. “We don’t have to actually 
have an answer all the time. We trust 
the natural processes and just do our 
best to enable them to occur.”
Starting from Nothing
Their two main farming bases are at 
Mollerin and at Wyalkatchem, where the 
original farm is located. Precipitation is 
fleeting: During the 1990s, Dianne says, 
it wasn’t unusual to see 12-13 inches 
of rain annually, but lately precipitation 
has been 20-30% lower, equating to 8-9 
inches of rain per annum, and at times as 
low as 5-6 inches. 

The Haggertys started farming in 
1994 although they didn’t inherit 
any land, which is unusual in western 
Australia. They didn’t have any money for 
machinery at that point, but were able 
to buy about 300 breeding ewes and a 
piece of land. They borrowed machinery 
from Dianne’s parents in exchange for 
Ian doing some seasonal work.

In the drylands of Southwestern Australia Ian and Dianne Haggerty are using the concepts of “Natural Intelligence Farming” 
to build a regenerative enterprise focused on zero tillage, livestock integration and biologically sourced inputs that boost 

their soil resources and profitability. Ian and Dianne Haggerty are using the concepts of “Natural Intelligence Farming” to build 
a regenerative enterprise focused on zero tillage, livestock integration and biologically sourced inputs that boost their soil 

resources and profitability. 
Written by John Dobberstein, No-Till Farmer Magazine, USA

FROM ‘NO HOPE IN HECK’ TO 
REGENERATIVE NO-TILLING

Ian and Dianne
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After years of conventional farming, 
the Haggertys realized their farm 
was vulnerable to dry seasons. Input 
costs were steadily increasing without 
increases in productivity, and even 
though soil tests showed their soil had 
adequate nutrient levels, tissue tests 
showed nutrients weren’t getting to the 
plants. Hardpans in their soils were also 
restricting root growth.

There are other challenges as well: 

Saline Soils. Many fields have had 
salinity issues that have impacted crop 
and livestock production.

Poor Policy. In the early days of farming, 
the Australian government encouraged 
the clearing of large tracts of land for 
farm production. “Unfortunately, that’s 
had a really severe impact on the whole 
ecosystem and environment in western 
Australia,” Dianne says. 

Low Organic Matter. In some of the 
farms they’ve taken on, the Haggertys 
have found paddocks with no cover 
at all and very low organic matter — at 
times as low as 0.15%.

But those challenges, Dianne notes, 
have taught them to pay attention to 
how different soil types respond to 
different cropping approaches and how 
the livestock in particular respond. “We 
realized pretty quickly that we had to be 
fairly resilient, not only in our thinking 
but also in how we set up our farms so 
that we could try and overcome a lot of 
the risks and the challenges,” she says. 

So they started researching biologically 
based farming systems to increase their 

soil’s microbial population, nutrient 
availability and moisture-holding 
capacity. 

They gained a sense of direction 
when soil health expert Elaine Ingham 
and health professional Arden Anderson 
visited Perth — about 150 miles from 
their farm — for a 4-day workshop. 
Ingham emphasized nutrient cycling and 
water-holding capacity and rebuilding 
soil structure. Anderson talked about 
producing the highest quality food 
possible to restore human health for 
people in their food chain.

They also learned about free-choice 
mineral systems and livestock integration 
from south Australian consultant Jane 
Slattery.

“There are lots of minerals livestock 
could go and access at their own choice. 
It wasn’t all premixed and they could 
select what was needed from different 
paddocks as required,” Dianne explains. 

“By doing that we’re able to stop 
drenching the animals and feeding 
any grain supplements to them, which 
has had a big impact. Free choice 
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mineral supplements have not been 
required now since 2006, as epigenetic 
progress of self-replacing livestock, 
landscape management and microbiome 
development has enabled this.”
Making Changes
The Haggertys made a number of 
changes to their management that they 
believe contributed to economic and 
production success: 
•  Reducing Chemicals. One of biggest 

changes the Haggertys made was 
reducing their use of synthetic 
fertilizers and eliminating fungicides 
and insecticides. They turned to 
new technologies that allowed them 
to apply “worm juice” and compost 
extract as a way to fertilize crops and 
improve soil health. 

In many cases crops between the two 
systems were similar but those fertilized 
with the all-natural products had 
different rhizosheath development. 
•  Integrating Livestock. Dianne says 

working with self-replacing livestock 
on the farm has made perhaps the 
most significant impact. 

When grain is harvested, the stubble 
in their high-microbial environment 
provides nutritious grazing fodder for 
the sheep. The stubble is eventually 
trampled and broken down by fungi to 
add to the organic carbon in the soil. 

Sheep are shorn every 8 months and 
produce lambs at a rate between 90% 
and 150% per annum.

By not using drenches or feeding grain 
to the animals and being able to provide 
a biodiverse food source for the diet, 
“the animals have been able to optimize 
their gut microbiome development and 
that has really contributed significantly 
to the farm progression,” Dianne says. 

Biodiverse food sources include 
pasture paddocks having around 22 
different species of naturally occurring 
plants plus access to native and 
shrubland forage consisting of saltbush, 
acacia and other forbs which provide 
diversity of forage. Animals have 
acquired a microbiome that can utilize 
forage from diverse sources, Dianne 
says. 

“Animals can transfer microbes and 
nutrients from bushland areas and 
around the farm from areas of high 
fertility to low fertility and deposit 

complete microbe-packed manure and 
urine across the landscape. Animals can 
sense areas of compaction, low fertility, 
and more upon which to deposit manure 
and urine with greater frequency, hence 
ramping up the microbiology and 
nutrition.

“What we’ve been able to rely upon 
is that innate wisdom of those animals, 
that they know when their health is at a 
good level. They are able to then smell 
out those nutrients and things that 
they require in different plants and also 
through their learned behavior, if those 
plants are available. This opportunity for 
diverse self-selection enables the sheep 
to optimize conditions in their rumen for 
appropriate microbiome function.

“Of course, if I’ve got a restricted diet 
with only grass and clover or something, 
they have only got a couple of choices 
so there’s not a lot of opportunity. But 
if they’ve got access to natural bushland 
or a lot of different plants integrated 
throughout their paddocks, then they 
can do that good balancing on their 
own.”
•  Cover Crops. The Haggertys are 

currently seeding 5,000-7,000 acres 
per year of cover crops for hay or 
fodder, mostly in the fall and mainly 
a mix of cereal grains and a few 
legumes. Dianne says summer native 
actives are self-generating over large 
areas and are bulked up with volunteer 
pastures. 

About 26-30 different species are being 
used over each year and some of the 
covers are being grazed. 
•  Self-Replacing Livestock. Having self-

replacing livestock has been key as 
well. Research has shown that a lamb 
inside its mother’s uterus actually 
receives a lot of information and 

feeding preferences can be picked 
up by the lamb before it’s even born, 
Dianne says. 

For example, if the mother’s been eating 
saltbush or something like that while 
it’s pregnant, when the lamb is born it 
can actually tolerate those foodstuffs 
a lot better than a lamb that wasn’t. 
“The lamb alongside its mother can 
learn what plants are most suitable to 
eat as well. That capacity of having that 
mother/baby unit for progression is 
really integral.”

Prior to reestablishing microbiome 
integrity in the sheep when they were 
still requiring drenching and receiving 
grain supplementation their manure 
piles were larger, but they’re now half 
to three-quarters the size with a more 
diverse feed source that includes native 
vegetation. 

Pasture quality is vastly more nutrient 
dense and diverse: it’s not uncommon to 
have brix levels in pasture plants at 15-
20 in winter and over 30 in early spring, 
she notes. And due to the higher-quality 
diet, the animals don’t have to graze as 
long or overeat to get what they need, 
meaning their energy requirements are 
lower, she says. 

“Something else that we’ve noticed, 
even in our really hot, dry environments, 
is that over the winter/spring period 
the animals have become very water 
efficient,” Dianne says. “There’s been 
times in a winter and spring period 
where they haven’t gone to the water 
trough for 6 months. It shows that their 
digestive system is very water and food 
efficient.”
•  Liquid Carbon. After working with 

Ingham in 2006, the Haggertys started 
with using vermi-liquid and composts 
in their farming system.
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In the Ingham course, Dianne sat next 
to Rachelle Armstrong, whose father 
had set up a massive vermiculture farm 
and they sold a worm liquid concentrate 
which made it possible to make adoption 
of an injection system with the liquid a 
priority. 

They learned from Dr. Christine Jones 
the concept of providing a “liquid carbon 
pathway” so carbon could find its way 
deeper into the soil profile to help free 
up the soil’s productivity. Getting carbon 
established with residue mulch was 
proving tough due to the lack of rain and 
establishing ground cover. 

“Christine talked a lot about the 
importance of that appropriate 
rhizosheath and that microbial bridge 
between the plant and the soil so that 
liquid carbon pathway could actually do 
something,” Dianne says. 

They now use a combination of 
compost extract and worm liquid on 
foliar post-emergent following broadleaf 
herbicides if required, using 13 ounces 
an acre of worm liquid and up to 
10 gallons an acre of compost extract. 

They also do use some plant foods 
with humics or fulvics at times, and may 
come back with a second foliar spray 
if there’s good yield potential, a higher 
rainfall year or some other restraint to 
plants identified.

The liquids are not only applied at 
planting but as a foliar to assist crops 
with pushing roots into compacted 
acidic or saline soils. This is done, Dianne 
says, to boost microbial activity and 
micronutrient availability. 

The Haggertys have a compost 
extractor from Midwest Biosystems 
on their farm that creates the liquid. 
It used to produce about 1,000 liters 
every 20 minutes, or 20,000 liters in 
a day, but they could only apply 1-2 
gallons an acre. But in 2019, Ian built a 
5,800-gallon tank that allows them to 
apply 1,000 liters in one pass. The tank 
has a large impeller inside and hoses on 
the bottom that pumps air through the 
liquid.

The Haggertys own a 60-foot John 
Deere disc seeder, 50-foot Morris 
Industries C2 Contour drill with knife 
points and a 70-foot Morris Quantum 
air drill with knife points. Both styles are 
needed as they often take on new land 
each year with varying conditions. 

When it comes time to seed wheat or 
barley with their air seeder, seed goes into 
one tank and a trailing liquid cart carries 
compost extract and worm liquid. They 
apply the worm liquid sparsely at about 
0.5 gallons per hectare to keep costs to 
a minimum. They also use a boom spray 
for foliar applications, setting it up with a 
flood jet system so the extract is applied 
without restrictions.

They were able to apply about 
475,000 gallons of compost extract and 
worm liquid across the crops in 2019, at 
a rate of 7 gallons per acre at seeding 
time with the air seeder. In 2020, they 
applied 660,000 gallons, followed by 
a 10-gallon-per-acre foliar application 
post emergence. 

The cost to acquire and apply the 
worm juice and compost extract is 
about $12 per acre. In ideal rainfall 
years, Dianne says, the farm is likely to 
have less crop production than highly 
fertilized crops, but in drier years — 
which are 8 out of 10 years — they can 
often have higher production outcomes 
and always high-quality grains with high 
hectoliter weight, good protein and low 
screenings.
•  Retaining Seeds. “Epigenetic 

progression” is a key part of their 
farming practice, which includes self-
replacing livestock and retaining seeds 
every year. Because they are saving 
varieties, Dianne says they don’t have 
to chase different varieties that come 
out “because the seeds we retained 
ourselves are just improving all the 
time as they go along.” 
Dianne illustrated the difference 

in pictures that showed the behavior 
of their wheat seed compared to the 
neighbor’s, seeded at the same time 
with the same amount of rainfall. 

The photos indicate the Haggertys 
seed showed a different behavior, as it 
started developing a root system and 
engaging soil microbes before it even 
surfaced to start photosynthesizing. The 
neighbor’s seed did put on roots but 
was “really wanting to get out and start 
photosynthesizing as much as possible,” 
Dianne says. 

“I guess, to me, it just means that our 
retained seed has got perhaps more 
energy in it to be able to do more work 
before it ever needed to start relying 
upon photosynthesis to recharge its 

system.” 
•  Fighting Compaction, Salinity. 

Compaction might not seem like a big 
problem in an arid, dry environment, 
but Dianne says it’s a “massive issue” 
that they’ve had to contend with on 
new farms they’ve taken on, along 
with acid soils. 

Salinity is a problem particularly on 
land close to Lake Wallambin where 
salt picked up by wind is deposited on 
their land. They’ve planted lanes of 
saltbush and acacia in these areas. They 
use sheep to graze these areas and 
contribute to soil fertility through dung 
deposit. In the more saline areas they 
sometimes put out hay to attract the 
sheep and concentrate dung around the 
feeding point.

Many Australian farmers are spending 
a lot of time and money applying gypsum 
or lime, or deep ripping on their land as a 
remedy, but Dianne says roots are able 
to deal with it without using mechanical 
systems. 

She’s found that the root structure 
of wheat and oats, for example, are 
pushing through the acid subsoils and 
compacted layers. Tests of some new 
paddocks in the first year and 3-4 years 
later showed the soil had become five 
times less acidic without having to incur 
the considerable expense of applying 
lime. She notes some farmers 15-20 
years ago were applying 1 ton per 
hectare but are now using 5-8 tons. 

This also translated into more carbon 
stored in the soil, Dianne says. As part of 
a national program to look at soil carbon 
changes around Australia, researchers 
tested the soil carbon to a meter and 
compared similar soil types under 
different management practices. 

The researcher said he hadn’t seen 
any changes in carbon levels based 
on differing farm practices, only with 
different soil types. But after submitting 
samples, the Haggertys found they 
were still able to sequester — even 
with a continuous cereals rotation — a 
far greater level of carbon than their 
neighbor with the same soil type. 

“What was really interesting was the 
carbon differences actually increased 
the deeper we went, so I really reflected 
what Christine had been saying about 
having a really good liquid carbon 
pathway,” Dianne says. “We had about 
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10 tons to the hectare extra carbon 
below these biologically managed crops, 
and there was actually more carbon 
under the crop than under a permanent 
pasture paddock, which you wouldn’t 
really expect.”

Tests also showed their soils were 
not only sequestering carbon but 
building nitrogen (N) stocks as well, as 
the associative N-fixing bacteria were 
doing their job. “Soil nitrogen levels in 
our continuous cereal program were 
higher than the neighbors’, which had 
included a legume phase in the previous 
two years. We’ve been able to grow 
crops with no nitrogen, phosphorus 
or potassium applied and that’s been 
happening for quite some time now.”  

What is “Natural Intelligence 
Farming”? 
It’s the term Ian and Dianne Haggerty 
use to describe the harnessing of the 
dynamic, natural relationships that 
exist between all the organisms in the 
ecosystem and the environment itself, 
particularly the soil. 

These relationships feature mutually 
beneficial interactions between the soil, 
plant seeds and roots, microorganisms, 
and the ruminants that feed on the 
plants and cycle manure and microbes 
back to the soil. Another definition 
coined for natural intelligence farming, 
Dianne says, is “integrating nature’s 
intuitive wisdom and biodiversity with 
food, fiber and beverage production.”

The key to natural intelligence 
farming is not to hinder or obstruct the 
interactions that support and inform 
these relationships. The Haggertys aim 
to facilitate natural intelligence with 
modern farming methods to create 
regenerative agricultural ecosystems 
that produce optimal food and fiber 
products.
MAKING IT WORK. A strategy of no-
till practices, livestock integration, cover 
crops and naturally sourced inputs 
has guided Ian and Dianne Haggerty 
as they’ve built a diversified 65,000-
acre operation in southern Australia. 
Many parcels they have acquired were 
previously tilled and are located in 

different terrains, soils and rainfall zones. 
NATURAL FIT. When seeding cereals, 
the Haggertys inject compost extract 
and worm liquid in one pass with the 
seed as a replacement for traditional 
fertilizers. Then they come back post-
emergence with a foliar spray of 
compost extract. Dianne says this setup 
seems to promote better production in 
drier years over conventional fertilizer, 
producing high-quality grains with good 
protein and low screenings.
COMING BACK. Ian and Dianne 
Haggerty say their dedication to no-till 
and “natural intelligence farming” has 
facilitated some major changes to their 
paddocks, including the return of native 
grasses, which provides a more diverse 
feedstock for their sheep. 
DUAL PURPOSE LIVESTOCK. Sheep 
specifically bred for their wool, and 
premium-grade fat lambs, are key not 
only for the farm’s economic diversity, 
but for integration of microbes and 
nutrients throughout the Haggertys’ 
landscape, which spans tens of 
thousands of acres.
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Well, what a roller coaster of a spring, coming out of yet 
another wet winter. Land here coped superbly, yet again 
giving me a real feeling of contentment seeing drains flowing 
with clear water, leaving my nutrients and soil where they 
should be.
Drilling was a dream this year with crops going in in ideal 
conditions, with the addition of brewed biology or compost 
extract. Extraction was a little bit time consuming to start with 
until I got into a routine (see from the picture).  I have extracted 
the compost by first mixing a slurry in a bucket to release the 
available fungal spores and bacteria from the compost. This 
is then put into a top hat filter to take out any large debris. 
This is then emptied into the drill tank and applied using the 
peristaltic pumps with no filtration.  There is still a lot of debris 
left in the mixture, which I put down in the seeding trench 
with the seed. A filtered system tends to block and is the main 
reason I switched to peristaltic pumps in order to be able to 
handle the mixture. Time will tell if applying compost extract is 
needed on my soil or not (I will keep you posted).  I try to farm 
using biology and nutrition to keep my carbon footprint low 
giving me more carbon to sell, as in my opinion we can all be 
sequestering a lot of carbon with cover crops etc, but if your 

footprint is still high you could easily be in a position of having 
very little to sell; something which we will all have to be aware 
of moving forward as I see carbon being a big income for us 
when subsidies disappear altogether.

Using the Bio-meter to monitor change ( I do not believe it 
to be 100% accurate like most monitors), I have been getting 
results of 1:6:1 fungi to bacteria, which shows what I am doing 
is working. I firmly believe replacing fungicides with biology 
has played a big part in my quest for a more fungal dominated 
soil.  This also helps the plant’s immune system to work better 
in fighting off disease/pest attacks, but also gives it (the plant), 
the required nutrition to give the best achievable yield within 
the growing year. I do not class myself as a low input farmer; I 
class what I and other farmers are doing as intelligent farming, 
since we are making decisions to obtain the best yields but 
with a lower input cost, where I would still be prepared to 
pay for more expensive inputs if deemed necessary to obtain 
that high profit.  So far, I have found that by keeping nutrition 
balanced and using biology to replace fungicides I can achieve 
the desired effect whilst still improving my soil. I feel we, as 
society, cannot keep destroying the planet in the name of 
food production, when we are proving it can be done while 
regenerating the planet. 

This year working again with Mike and Nick from Edaphos, 
I am growing wheat with no soil applied nitrogen, along with 
Spring Barley and Oilseed Rape which have had 21kg/ha of 
soil applied nitrogen.  These crops have then been monitored 
using a chlorophyll meter along with sap/tissue test, with 
Foliar applied nitrogen being used to make up short falls.  This 
also allows me to keep the plant totally balanced through 
the growing season as a plant’s limitation is always its lowest 
deficiency in my opinion. At the time of writing this article I 
have not used any fungicides and hope to get through the 
season without them, as I have read many papers about the 
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Available for 
demonstration contact 

us today to arrange 
yours.

   Samagri Ltd - Manor Court Store, Scratchface Lane, Herriard, Basingstoke, RG25 2TX - 01256 384208 - samagri@btconnect.com

  The Spike RotoWeeder is the perfect  
machine to eliminate small weeds and 
break the soil crust.

  Very high work rates can be achieved 
with operational speeds of 10-25kph.

  It is very easy to remove the elements  
from the machine this allows you to 
work full field as well as inter-row.

 Working width of 6.2 and 8.1 meters.
 Robust welded wheels with 15 spikes.
 Modular working elements.
 Single element suspension.
 Tractor protection shield.
 3 meter transport width.
 Hydraulic transport lock. 

 RotoWeeder range - The path to a more sustainable future  The new

loss of aggregation within soil where they have been used. In 
addition, the breakdown of debris is faster in my experience 
due to the barrier of fungicides not being present.

A new addition to the farm is my Crimper roller made 
yet again from Trevor Tappin which should be on show at 
Groundswell.  This I hope will allow me to push yet further 
away from herbicides in the years when I have no frosty nights 
(3am start) to be able to roll with a Cambridge roll to destroy 
the cover crops.  I like to drill on the green where possible as 

well, but the one crop where I have always had problems (or 
yield reductions) is Spring Barley, where I like to destroy the 
cover crop at least three weeks before drilling.  This year I left 
a little patch (GPS failed to engage on the sprayer) where I 
drilled on the green and sprayed post drilling.  You can see 
from the picture the effects this has on the crop. So even 
though the sprayer had let me down there is always a positive 
to be found in every situation.

On the flip side of drilling on the green where I drilled 
spring beans on the green and had good cover, it was the only 
place on the farm where moisture could still be found on the 
farm during April.  If we were to continue to have these dry 
Springs crimping would definitely be the way forward to retain 
moisture.

I wish everybody an enjoyable bumper Harvest
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Oilseed Rape (OSR) yields are affected 
by a variety of pests and environmental 
pressures, from cabbage stem flea 
beetle to rare late frosts. “Monitoring 
OSR more closely and regularly 
without the same time trappings of 
conventional crop walking can help 
to make vital decisions,” says Drone 
Ag founder Jack Wrangham. “Skippy 
Scout automates drone flight to view 
a field up to ten times faster than 
on foot,” he adds. By decreasing the 
amount of time needed to walk a field, 
and increasing the amount of data 
collected, Mr Wrangham believes that 
any farmer can see incremental yield 
improvements in crops like OSR.

Unlike some technology developers 
Mr Wrangham is a farmer. His brother 
Hugh works with his father John at 
the family’s 600-hectare arable farm 
in Northumberland. “At Harehope 
Farm, we have been using Skippy to 
monitor 15 fields over the season, 
each field had an average of nine 
key scout points, and each field was 
visited five times. To do this on foot 
would have taken 21 hours, with 

Skippy it took five and half,” he says. 
The scouting point locations are 
decided based on a combination 
of previous problem areas, satellite 
imagery showing areas of different 
biomass, and some additional points 
to balance data across a field. 

Following variable rate sowing 
at Harehope the Wrangham’s use 
Skippy Scout to provide accurate 
post emergence plant counts. “This 
helps in any areas that have been 
missed and measures how effective 
variable rate drilling has been,” he 
says. Following early emergence, flea 
beetle is a concern for OSR. “It is 
crucial to find and identify flea beetle 
early, and with Skippy we can monitor 
fields faster and more regularly. Holes 
in the leaves are counted by the app 
and reports show the extent of any 
damage sustained. Areas with higher 
levels of damage are flagged to decide 
if spraying is necessary,” he adds. 
The effectiveness of subsequent 
crop treatments is also measured by 
further drone flights to image the 
OSR and track any further signs of 

damage increasing or decreasing.
Data collected has been used 

to make year on year adjustments 
to OSR. As the crop develops, an 
accurate green area index (GAI) 
can be taken at regular intervals to 
understand crop vigour, nutrition 
requirements, disease, and pest 
levels. “Using crop cover percentages 
and GAI we are able to adjust and 
learn from previous treatments to find 
and tackle problems earlier,” says Mr 
Wrangham. The damaged areas can 
be monitored throughout the crop 
cycle to minimise any losses in the 
current year and better understand 
what factors are making a positive 
or negative difference. “It’s all about 
having hard facts, statistical data, 
GAI and plant counts at the press of 
a button. It would not be realistic to 
walk the fields as many times as is 
possible with a drone, and the reports 
produced can be saved to help make 
decisions for future crops,” he adds.

Using the app has reduced the 
frequency and quantity of inputs 

New software that uses a drone to image crops has been developed to help farmers walk crops more quickly and accurately. 
Skippy Scout has been developed by farming technology specialist Drone Ag to monitor a variety of broad acre crops. The 
latest developments in the software’s version 2.5 enables users to import field maps and track the crop from emergence to 
harvest. The data from each flight is recorded and reports generated that help to evaluate the crop throughout the growing 

season and collect data to compare growing trends and yields year on year. 

OSR MONITORING  
REACHES NEW HEIGHTS
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needed at Harehope. “We also use the 
GAI readings for variable rate Nitrogen 
(N) applications. Satellite data is a 
useful tool, but it is often not enough 
because the weather prevents being 
able to see the crop regularly enough. 
We have also found that it provides 
inconsistent data because it does not 
differentiate weeds,” he says. The GAI 
readings provided by Skippy Scout are 
crop-only. This is because the drone 
flies close to the ground making 
its view of the crop more accurate. 
“When combined with satellite data, 
simple zoning is effective in reducing 
the amount of N needed to create a 
more even crop,” he says.

Despite the option to variably apply 
N to OSR, the Wrangham’s chose to 
apply at a flat rate per field this season 
because Skippy Scout was able to 
show that GAI was quite even across 
the crop. 234 kilograms per hectare 
was applied over two applications 
based on the average GAI recorded 
by scouts made with the drone on 
the day the application was made. 
“Using the reports from Skippy has 

allowed us to make better use of our 
inputs. We are more efficient and 
better informed to make applications,” 
explains Mr Wrangham. 

This helped to develop one of the 
app’s new functions which helps 
users judge how to balance the use of 
inputs. “Crop evenness is a percentage 

value of crop variability. It identifies 
whether variable rate applications are 
needed and tracks how effective the 
decisions are through a season. One 
hundred percent is a completely even 
crop, and lower percentages reflect 
the impact of treatments and inputs 
on the crop,” he says.         continues pg 42

Feeding the growing  
global population and  
protecting the environment...

To find out more, contact us at 
enquiries@chap-solutions.co.uk  
or visit chap-solutions.co.uk

Soil Health 

Replicating crop production cycles 
(tillage, drilling, crop development 
and harvesting) to optimise 
growing conditions and soil biome 

development, to improve soil health.

Data Diagnostic Insights  

Developing digital agronomy  
solutions to help growers use  
data to assess and predict  
risks and benefits, optimising  

yields, profits and sustainability.

Controlled Environment Agriculture 

Using agri-tech solutions to optimise  
the use of crop nutrients, water,  
energy and space, helping growers  
to increase yields and profits and 

improve crop quality.

Crop Protection 

Finding novel strategies and 
biosolutions to combat reductions 
in available active substances, 
optimising timing and application 

techniques within an IPM programme.
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The Wranghams have targeted a 
GAI of 3.5 at flowering onset as a 
key performance indicator for OSR. 
Regular drone flights that capture 
GAI show how the crop is developing 
through the growing season and 
enable adjustments to be made. “As 
the crop begins to flower, we are able 
to see how areas that are not meeting 
the target 3.5 GAI are going to affect 
the overall yield,” he says. This begins 
a process of careful monitoring 
to estimate yield in the run up to 
harvesting the crop. “Skippy has a 
flower fraction measurement that 
identifies the intensity of flowering. 
This, along with GAI measurements, 
helps to estimate yield and a later 
measurement of crop die-off helps to 
decide on desiccation and harvesting 
timing,” he says.

2020/21 has brought late frosts 
to OSR crops throughout the UK. 
“Skippy has highlighted that crops of 
highest early autumn vigour suffered, 

as they were well into stem extension 
when the cold weather hit in early 
spring. It is possible to establish 
this by using Skippy to count the 
pods on the stem of the plant,” says 
Mr Wrangham. This is also helping 
the farm to judge the timing and 
amount of fungicide. “Flowering has 
been prolonged in many crops this 
year. Skippy has been a good tool to 
identify fungicide timings for a second 
or third Sclerotinia flower spray in 
some places,” he adds.

Regular flights help the farm to 
gather data about flowering decline 
and crop die-off. “The reports 
generated from each flight provide 
an indication of green area duration 
and whether or not a late foliar N 
application would be worthwhile. 
When this is compared with other 
metrics through a season it is possible 
to estimate overall yield more 
accurately,” he says. This not only 
helps during a single growing season 

but is also creating a library of data 
that can help to predict how changes 
in the crop, or weather conditions, 
can improve future yields.

Tracking and logging the effect of 
the decisions made is the defining 
difference of using drone reports. 
Having a constant record of every 
flight and understanding the impact of 
choices based on that data is offering 
answers to common problems. 
“Often decisions can be made with 
relatively little data, but with Skippy 
it is possible to build up a database 
of specific points in each field and 
make incremental improvements 
with each crop,” says Mr Wrangham. 
This is applying a more scientific 
approach with an element of trial and 
error. “Skippy can help users develop 
techniques that produce healthier 
crops with higher yields more 
efficiently, by reducing costs and the 
use of chemicals,” he concludes.

Hinne Riggs
R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Field Average Stats

58%
Crop Cover

1.43
Crop GAI

0.52
Crop NDVI

0.10%
Weeds

0.14%
Unhealthy Crop

0.14%
Yellow Leaves

0.00%
Purple Leaves

Field Trends

-7%
Crop Cover since last scout

-0.24
Crop GAI since last scout

+0.13
Crop NDVI since last scout

+0.10%
Weeds since last scout

+0.07%
Unhealthy Crop since last scout

+0.07%
Yellow Leaves since last scout

+0.00%
Purple Leaves since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

66%
Crop Cover

1.65
Crop GAI

0.47
Crop NDVI

0.04%
Weeds

0.05%
Unhealthy Crop

0.05%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

80%
Crop Cover

2.20
Crop GAI

0.55
Crop NDVI

0.01%
Weeds

0.03%
Unhealthy Crop

0.03%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

48%
Crop Cover

1.12
Crop GAI

0.50
Crop NDVI

0.09%
Weeds

0.09%
Unhealthy Crop

0.09%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

67%
Crop Cover

1.69
Crop GAI

0.47
Crop NDVI

0.05%
Weeds

0.17%
Unhealthy Crop

0.16%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

72%
Crop Cover

1.88
Crop GAI

0.47
Crop NDVI

0.04%
Weeds

0.13%
Unhealthy Crop

0.13%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

61%
Crop Cover

1.50
Crop GAI

0.48
Crop NDVI

0.02%
Weeds

0.10%
Unhealthy Crop

0.10%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

31%
Crop Cover

0.67
Crop GAI

0.69
Crop NDVI

0.53%
Weeds

0.46%
Unhealthy Crop

0.46%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

53%
Crop Cover

1.25
Crop GAI

0.48
Crop NDVI

0.07%
Weeds

0.14%
Unhealthy Crop

0.14%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

41%
Crop Cover

0.92
Crop GAI

0.51
Crop NDVI

0.08%
Weeds

0.10%
Unhealthy Crop

0.09%
Yellow Leaves

0.00%
Purple Leaves

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d
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Hinne Riggs
R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Field Average Stats

47%
Crop Cover

0.81
Crop GAI

0.77
Crop NDVI

21.71%
Flowering Ratio

Field Trends

-8%
Crop Cover since last scout

-0.53
Crop GAI since last scout

+0.01
Crop NDVI since last scout

N/A
Flowering Ratio since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

53%
Crop Cover

1.02
Crop GAI

0.80
Crop NDVI

15.56%
Flowering Ratio

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

53%
Crop Cover

0.84
Crop GAI

0.77
Crop NDVI

28.71%
Flowering Ratio

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.99
Crop GAI

0.78
Crop NDVI

9.59%
Flowering Ratio

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

50%
Crop Cover

1.00
Crop GAI

0.84
Crop NDVI

12.84%
Flowering Ratio

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

55%
Crop Cover

0.59
Crop GAI

0.83
Crop NDVI

49.89%
Flowering Ratio

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.69
Crop GAI

0.78
Crop NDVI

34.34%
Flowering Ratio

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

29%
Crop Cover

0.57
Crop GAI

0.72
Crop NDVI

8.44%
Flowering Ratio

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.71
Crop GAI

0.80
Crop NDVI

32.01%
Flowering Ratio

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

41%
Crop Cover

0.87
Crop GAI

0.80
Crop NDVI

4.01%
Flowering Ratio

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d
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Hinne Riggs
R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Field Average Stats

94%
Crop Cover

0.21
Crop GAI

0.65
Crop NDVI

87.77%
Flowering Ratio

Field Trends

+47%
Crop Cover since last scout

-0.60
Crop GAI since last scout

+0.13
Crop NDVI since last scout

+66.06%
Flowering Ratio since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.65
Crop NDVI

99.85%
Flowering Ratio

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.72
Crop NDVI

99.92%
Flowering Ratio

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

98%
Crop Cover

0.01
Crop GAI

0.72
Crop NDVI

99.26%
Flowering Ratio

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.62
Crop NDVI

99.81%
Flowering Ratio

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.04
Crop GAI

0.58
Crop NDVI

98.12%
Flowering Ratio

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.01
Crop GAI

0.61
Crop NDVI

99.59%
Flowering Ratio

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

70%
Crop Cover

1.17
Crop GAI

0.79
Crop NDVI

28.49%
Flowering Ratio

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

98%
Crop Cover

0.03
Crop GAI

0.64
Crop NDVI

98.70%
Flowering Ratio

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

84%
Crop Cover

0.61
Crop GAI

0.72
Crop NDVI

66.15%
Flowering Ratio

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d
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Hinne Riggs
R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Field Average Stats

58%
Crop Cover

1.43
Crop GAI

0.52
Crop NDVI

0.10%
Weeds

0.14%
Unhealthy Crop

0.14%
Yellow Leaves

0.00%
Purple Leaves

Field Trends

-7%
Crop Cover since last scout

-0.24
Crop GAI since last scout

+0.13
Crop NDVI since last scout

+0.10%
Weeds since last scout

+0.07%
Unhealthy Crop since last scout

+0.07%
Yellow Leaves since last scout

+0.00%
Purple Leaves since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

66%
Crop Cover

1.65
Crop GAI

0.47
Crop NDVI

0.04%
Weeds

0.05%
Unhealthy Crop

0.05%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

80%
Crop Cover

2.20
Crop GAI

0.55
Crop NDVI

0.01%
Weeds

0.03%
Unhealthy Crop

0.03%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

48%
Crop Cover

1.12
Crop GAI

0.50
Crop NDVI

0.09%
Weeds

0.09%
Unhealthy Crop

0.09%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

67%
Crop Cover

1.69
Crop GAI

0.47
Crop NDVI

0.05%
Weeds

0.17%
Unhealthy Crop

0.16%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

72%
Crop Cover

1.88
Crop GAI

0.47
Crop NDVI

0.04%
Weeds

0.13%
Unhealthy Crop

0.13%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

61%
Crop Cover

1.50
Crop GAI

0.48
Crop NDVI

0.02%
Weeds

0.10%
Unhealthy Crop

0.10%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

31%
Crop Cover

0.67
Crop GAI

0.69
Crop NDVI

0.53%
Weeds

0.46%
Unhealthy Crop

0.46%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

53%
Crop Cover

1.25
Crop GAI

0.48
Crop NDVI

0.07%
Weeds

0.14%
Unhealthy Crop

0.14%
Yellow Leaves

0.00%
Purple Leaves

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 7th  Apr i l  2021 // W e e k :  3 5

Scout Point Stats

41%
Crop Cover

0.92
Crop GAI

0.51
Crop NDVI

0.08%
Weeds

0.10%
Unhealthy Crop

0.09%
Yellow Leaves

0.00%
Purple Leaves

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d
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Hinne Riggs
R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Field Average Stats

47%
Crop Cover

0.81
Crop GAI

0.77
Crop NDVI

21.71%
Flowering Ratio

Field Trends

-8%
Crop Cover since last scout

-0.53
Crop GAI since last scout

+0.01
Crop NDVI since last scout

N/A
Flowering Ratio since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

53%
Crop Cover

1.02
Crop GAI

0.80
Crop NDVI

15.56%
Flowering Ratio

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

53%
Crop Cover

0.84
Crop GAI

0.77
Crop NDVI

28.71%
Flowering Ratio

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.99
Crop GAI

0.78
Crop NDVI

9.59%
Flowering Ratio

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

50%
Crop Cover

1.00
Crop GAI

0.84
Crop NDVI

12.84%
Flowering Ratio

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

55%
Crop Cover

0.59
Crop GAI

0.83
Crop NDVI

49.89%
Flowering Ratio

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.69
Crop GAI

0.78
Crop NDVI

34.34%
Flowering Ratio

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

29%
Crop Cover

0.57
Crop GAI

0.72
Crop NDVI

8.44%
Flowering Ratio

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

48%
Crop Cover

0.71
Crop GAI

0.80
Crop NDVI

32.01%
Flowering Ratio

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 5 t h  M a y  2 0 2 1 // W e e k :  3 9

Scout Point Stats

41%
Crop Cover

0.87
Crop GAI

0.80
Crop NDVI

4.01%
Flowering Ratio

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d
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Hinne Riggs
R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Field Average Stats

94%
Crop Cover

0.21
Crop GAI

0.65
Crop NDVI

87.77%
Flowering Ratio

Field Trends

+47%
Crop Cover since last scout

-0.60
Crop GAI since last scout

+0.13
Crop NDVI since last scout

+66.06%
Flowering Ratio since last scout

Scout Point 1 // ID 11268
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.65
Crop NDVI

99.85%
Flowering Ratio

Scout Point 2 // ID 11269
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.72
Crop NDVI

99.92%
Flowering Ratio

Scout Point 3 // ID 11270
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

98%
Crop Cover

0.01
Crop GAI

0.72
Crop NDVI

99.26%
Flowering Ratio

Scout Point 4 // ID 11271
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.00
Crop GAI

0.62
Crop NDVI

99.81%
Flowering Ratio

Scout Point 5 // ID 11272
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.04
Crop GAI

0.58
Crop NDVI

98.12%
Flowering Ratio

Scout Point 6 // ID 11273
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

99%
Crop Cover

0.01
Crop GAI

0.61
Crop NDVI

99.59%
Flowering Ratio

Scout Point 7 // ID 11274
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

70%
Crop Cover

1.17
Crop GAI

0.79
Crop NDVI

28.49%
Flowering Ratio

Scout Point 8 // ID 11275
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

98%
Crop Cover

0.03
Crop GAI

0.64
Crop NDVI

98.70%
Flowering Ratio

Scout Point 9 // ID 11276
H i n n e  R i g g s // R a p e s e e d // 2 7 t h  M a y  2 0 2 1 // W e e k :  4 2

Scout Point Stats

84%
Crop Cover

0.61
Crop GAI

0.72
Crop NDVI

66.15%
Flowering Ratio

S k i p p y  S c o u t  // F i e l d  R e p o r t  // H a r e h o p e  F a r m s  L t d

Copyright 2021 Drone Ag Limited. All rights reserved  Page 2 of 10
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SHINING BRIGHT
IN ALL SITUATIONS

Tel: 01472 371471   
lgseeds.co.uk   enquiries@limagrain.co.uk 

lgseeds.co.uk/lg-illuminate
@LGSeedsUK

Casts new light on flexibility of drilling,  
market options, growing regions & conditionsLG ILLUMINATE

WINTER WHEAT
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We have had a busy few months moving 
things forward both in terms of working 
with farmers and agronomists and 
also in creating interest from potential 
companies wanting to invest in their 
local regenerative farms. We now have 
over 30 farms subscribed and using 
the system this harvest to verify their 
regenerative farming practices and 
calculate their carbon offset potential. In 
turn this leads to us being able to produce 
certified soil carbon offset certificates 
and to being able to verify these farms 
are improving their soils and producing 
food in a carbon friendly way. Free 
training has been offered to agronomists 
to build and share knowledge within their 
industry and so that they can assist their 
farmers to understand the opportunities 
within regenerative farming to generate 
new income streams. Consumers are 
becoming much more aware of the eco 
credentials of companies they choose to 
buy from as well as wanting to connect 
much more deeply with nature following 
the COVID pandemic. 

This shift in consumer interest is only on 
the increase with recent reports showing 
consumers are willing to pay more and 
actively seek out eco-friendly products. 
This means there is an increased focus 
and urgency by businesses into how to 
deliver this for their customers and meet 
their own challenging carbon targets. 
As I speak to corporate sustainability 
departments and consultants I see 
that there is a strong demand for local 
UK based, high quality environmental 
projects and sources of offsetting that 
these businesses can invest in. Gentle 
farming and its certification partner 
CommodiCarbon has a methodology 
that will validate soil carbon offsets 
taking place on farmland soils and verify 
the regenerative practices that underpin 
this soil improvement. The NFU have 

published their pledges and set their 
Net zero target goal for 2040. (Only 
19 harvests away!) With supermarkets 
and other industries setting even more 
ambitious targets we simply do not have 
the time, action must be taken now. 
Farming and forestry are among the few 
industries with potential to sequester 
more carbon than they are emitting 
from their activities. 

This will require great change 
which must be supported financially 
as strong financially viable farms will 
be in a position to invest in their soils 
and push the boundaries of new 
techniques and technology. Carbon 
offset income streams will contribute to 
this as will the possibility of increased 
demand for carbon friendly produce. 
But carbon is just the start of this 
new market development. Water and 
building companies look to improve 
the local biodiversity of their projects. 
Regenerative farming can offer a huge 
range of environmental projects for 
businesses to support and invest in. The 
key is to have a structured high quality 

certification and validation process. 
Which will be the basis for selling soil 
carbon offsets but also lead to other 
opportunities in water improvement, 
biodiversity improvement and higher 
quality produce coming from these 
farms. 

The Gentle Farming system will 
produce the first carbon offset 
certificates in the Autumn. The focus 
will be to build a website that gives a 
shop window to each individual farm 
by creating a profile that highlights 
the story of their farm and the 
environmentally beneficial work they do. 
The buyers can see a portfolio of local 
farms or those that reflect their needs. 
Gentle farming will sell the offsets and 
begin paying farmers this winter. I hope 
that having a group of high-quality soil 
focused farmers and a system to verify 
their carbon offset will lead to other 
opportunities within their community 
and supply chains, for example selling 
grain at a premium price, investment in 
environmental projects, marketing for 
other diversification projects. Marketing 
this in the right way with the right story 
and a young ambitious brand to sit 
alongside it I believe has the greatest 
potential to make a difference in terms 
of rewarding and recognising the hard 
work that goes into being a nature 
focused farmer. I think that regenerative/
sustainable farming practices are going 
to boom in the next decade and the 
farmers already on this journey can and 
should lead the way. Most people talk 
about all the problems coming in the 
future, I can’t help but smile and all I see 
is opportunities to make a difference 
and encourage more people to love the 
soil that feeds us.

The Gentle Farming system will produce the first carbon offset certificates in the Autumn. The buyers can see a portfolio of 
local farms or those that reflect their needs. Gentle farming will sell the offsets and begin paying farmers this winter.

Written by Thomas Gent from Gentle Farming

OPPORTUNITIES IN THE 
FORWARD THINKING WORLD 
OF REGENERATIVE FARMING. 
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What if you could 
simply create the 
perfect seed bed?

daledrills.com      info@daledrills.com      01652 653 326

At Dale Drills we’re 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 ful� l its full potential?

THE FUTURE OF EFFICIENT CROP ESTABLISHMENT
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Balbirnie Home Farm in Fife has 
been in Johnnie Balfour’s family for 
generations. 

It is a mature mixed farming 
business running to 1,300 hectares 
and used to grow cereals, beans and 
vegetables, with some permanent 
pasture alongside an intensive beef 
finishing system. A 250-cow robotic 
dairy business was closed in 2005 
because it was losing money. The soil 
ranges from silty loam to sandy loam 
and average rainfall stands at 700mm.

“When my father retired in 2018, I 
was reading a lot about regenerative 
farming and had recently completed 
a post-graduate course in Sustainable 
Agriculture,” says Johnnie.

“I had also joined the Pasture-Fed 
Livestock Association whilst living 
in Hong Kong, where I had been for 
three years.  It sounds a bit surreal, but 
looking out over all the skyscrapers 
and high-rise apartments was when I 
realised I wanted our herd at home to 
be pasture-fed.”

Previously the beef cattle had 
been fed a barley creep feed when 

grazing with their mothers. They were 
brought inside in October and fed a 
high cereal diet. Mainly Simmentals 
crossed with a big Charolais terminal 
sire, some finished with carcases 
weighing more than 400kg, grading U 

and 4R at around 16 months of age. 
“They looked impressive and were 

securing high prices at the market,” 
says Johnnie. 

“But we were actually spending 
much more than we were getting 
back. There were a lot of fixed costs 
from the daily use of tractors, feeder 
wagons and labour, we were ‘buying 
in’ barley from the arable side of the 
farm and making a lot of conserved 
forage that had to be made, stored and 
carted. I was much more interested in 
not having machinery doing the jobs 
that the cattle can do for themselves.”

Mob grazing
Now the cattle business looks very 
different. There has been a move 
away from the big continental breeds 
towards Salers and Aberdeen Angus 
easy-calving bulls, which have been 
chosen so that calves pop out unaided 
and producing progeny that grow well 

Farmers who only ever feed pasture plants to their animals often remark on the positive effect this has on their bank balance. 
Sara Gregson talks to one such farmer and also reveals the findings of a recent economic survey of members of the Pasture-

Fed Livestock Association (PFLA)…

‘PASTURE FOR LIFE’ MAKES 
GOOD FINANCIAL SENSE

Cows and calves grazing permanent pasture at the top of the farm. 

Overwintered youngstock grazing forage crops and baled silage. Credit Johnnie Balfour
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ASK ABOUT OUR PAY AS YOU FARM PLANS
*PRICES EXCLUDE VAT AND DELIVERY

THE GROWING BUSINESS

SABRE TINE DRILL
FROM £28,800*

NOW WITH 4 ROWS OF TINES

FROM 

£19,800 *

IR

FROM 

£34,800 *

GD

FROM 

£6,000 *

LD

THE NEXT
GENERATION IN LOW 
DISTURBANCE FARMING

WEAVINGMACHINERY.NET
01386 49155
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off grass alone. 
The most significant change has 

been the management of the grass. 
Being part of a three-year mob-
grazing discussion group, as part of 
a Soil Association Scotland Field Lab 
scheme, has helped.

“We have learned so much, sharing 
the highs and lows of trying to start 
mob grazing,” Johnnies admits. “As well 
as the permanent pasture we have 
at the higher end of the farm (250 
metres), we now also have short term 
mixed leys growing within the arable 
rotation. The fields growing cereals 
and vegetables were never rested, 
and now they have a rejuvenating 
multi-year ley within them.

“We graze the 170 suckler cows in 
two mobs and aim to do daily moves. 
At all times we are trying to lengthen 
the rest period – this is the most 
important element of mob grazing. 
This is what we really need to focus 
on, not the amount of grass that is 
growing or the residual left after the 
cattle have grazed.”

Calves used to be weaned at the 
beginning of October but if there is 
enough grass, the aim is to keep them 
out until Christmas. The youngstock 
will then overwinter on kale with big 

bales of silage.
“Mob grazing forces you to do a 

plan,” Johnnie explains. “By working 
out expected supply and demand, 
animals can be sold early in a season 
if a grass shortage is predicted weeks 
down the line. Some stores we sold 
this spring made really good prices.”

Pasture for Life
Balbirnie Farms became Pasture 
for Life certified last year, meaning 

none of the cattle ever eat anything 
other than grass, pasture or forage 
crops their entire lives. They are sold 
to Macduff Beef, a Pasture for Life 
certified butcher.

“We are definitely going in the 
right direction, but still have much 
to learn. In our beef enterprise we 
have already cut our variable and 
fixed costs significantly, our cattle are 
happy and healthy, and their actions 
are improving the soils beneath their 
feet, which is all very positive.”

A recent research project called 
‘Sustainable Ecological and Economic 
Grazing Systems: Learning from 
Innovative Practitioners’ has given 
some hints to what effect feeding 
cattle and sheep on just pasture has 
on Gross Margins.

The research was carried out by the 
UK centre for Ecology and Hydrology 

(UKCEH), Lancaster University, 
Natural England and SRUC, and led by 
Dr Lisa Norton of UKCEH. The project 
was funded by the Biotechnology 
and Biological Sciences Research 
Council (BBSRC), the Economic and 
Social Research Council, the Natural 
Environment Council and Scottish 
Government.

Fifty-six Pasture-Fed Livestock 
Association (PFLA) members were 
interviewed on all aspects of their 
farming systems, including their 
finances. Their Gross Margin figures 
(Output minus Variable Costs) have 
been compared to the Farm Business 
Survey (FBS) for England – see Tables 
1,2 and 3.

Youngstock mob grazing. Credit Joe Henman (Stockman)

GATHERING THE EVIDENCE

£/ewe PFLA Average Lowland
(<250m)

Upland
(>250m)

Bottom
33%

Top
33%

FBS Lowland
Av.         Top

FBS LFA
Av.        Top

Output 98 103 82 50 144 125 156 84 149

Total Variable 
Costs/head

14 14 11 17 12 53 53 42 54

Gross Margin/head 84 89 70 33 132 58 93 21 78

Number of farms 24 19 5 8 8 277 72 53 14

Number of ewes 330 265 574 162 124 290 280 545 307

Table 1 - Pasture for Life Gross Margin (GM) comparison for Breeding Sheep Flocks with Farm Business Survey (FBS). LFA = Less Favoured Areas.
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CrossCutter
by Väderstad
Ultra-shallow tillage
Ultra-shallow tillage by Väderstad 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.

Ultra-shallow tillage by Väderstad CrossCutter Disc provides full cut at 
only 2-3cm working depth. The unique cutting profile crushes, chops and 

Learn how ultra-shallow tillage by Väderstad CrossCutter Disc 
will help give a perfect start to your next crop at vaderstad.com

CrossCutter Aug18 133x190.indd   1 18/09/2018   16:42
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The top PFLA farms are making 
more Gross Margin at £132/head 
than the top FBS farmers at £93/
head (on the Table 1 in green).

PFLA farms based in the 
uplands have a much 
better Gross Margin 
at £70/head than the 
average upland farm in the 
FBS survey at £21/head 
(on Table 1 in blue).

The main reason for these results 
is that the variable costs on the PFLA 
farms is much lower than for the FBS 
farms – at £14/head average for 
PFLA, compared to £53/head for the 
lowland FBS average and top farms 
(on Table 1 in orange). These costs 
would include concentrate feed and 
vet and med bills.

The output from the PFLA 
farms is almost double that of the 
benchmarked FBS farms at £1,158/
head for the average compared to 
£516 and £540 for the FBS averages 

for lowland and upland systems (on 
Table 2 in blue).

The probable reason for this is that 
the PFLA farms are selling their calves 
finished, whereas the FBS farms are 
selling six-month-old stores for other 
farmers to finish.

However, despite PFLA farms 
keeping their cattle six months longer 
or more, the variable costs across all 
the systems were remarkably similar, 
from £193/head for the PFLA average 
and £216/£214 for the FBS averages 
for lowland and upland (on Table 2 in 
green). 

In essence, PFLA farmers are 
achieving twice as much output for 
the same amount of variable costs. 

When looking at an enterprise level 
– the FBS lowland farms are achieving 
an income of just £18,576 (£516 x 36 
cows), whilst the PFLA farms are gaining 
£59,058 (1,158 x 51 cows).

Output from the PFLA farms is 
significantly lower than the FBS 
documented enterprises at £458/
head compared to £548/head (on 
Table 3 in blue). This will probably be 
because the PFLA cattle are native 

breeds and their growth is not being 
pushed on by grain feeding. 

However, once again there is wide 
variation in the variable costs between 
the two approaches, with PFLA costs 
sitting at £54/head compared to 
£309/head for the FBS sample (on 
Table 3 in blue). This will be due to 
PFLA animals being fed no expensive 
grain or concentrates.

This leads to the PFLA farms having 
a much healthier average Gross 
Margin of £404/head, as opposed to 
the FBS farms at an average of £238 
(shown on Table 3 in orange).

In future, the PFLA is 
looking to gather and 
produce enterprise 
costings data down 
to Net Margin level, to 
highlight differences in 
fixed costs between 100% 
pasture-fed farmers and 
conventional lamb and 
beef producers.

For more 
information on how 
to join the PFLA 
or to have meat 
and dairy products 
certified ‘Pasture for Life’,  
visit www.pastureforlife.org 
or email:  
membership@pfla.org.uk  
for more details.

£/ewe PFLA Average Lowland
(<250m)

Upland
(>250m)

Bottom
33%

Top
33%

FBS Lowland
Av.         Top

FBS LFA
Av.        Top

Output 1158 1183 1029 718 1706 516 663 540 623

Total Variable 
Costs/head

193 202 150 254 150 216 185 214 143

Gross Margin/head 965 981 879 464 1556 241 470 221 422

Number of farms 37 31 6 12 12 295 70 142 35

Number of ewes 51 52 46 51 43 36 34 41 39

Table 2 - Pasture for Life Gross Margin (GM) comparison for Suckler Beef with Farm Business Survey (FBS)

£/ewe PFLA 
Average

Bottom
33%

Top
33%

FBS Finishing from the 
suckler herd
Average             Top

Output 458 185 712 548 764

Total Variable Costs/
head

54 24 81 309 323

Gross Margin/head 404 161 631 238 441

Number of farms 9 3 3 229 63

Herd size 81 66 128 80 80

Table 3.- Pasture for Life Gross Margin (GM) comparison for Beef Finishers with Farm Business Survey (FBS)
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INTEGRATED CRIMP ROLLER 

• Destroy cover crops

• Adjust ground pressure from the cab

ALL DRILLING OPTIONS

AUROCK FEATURES & OPTIONS

SUPPLEMENTARY 

SEEDER

SEEDING 

DISC

OPENER 

DISC

VISTAFLOW 

TRAMLINING VALVES

AUROCK 

Progressive seeding

KUHN-Aurock2-5-Versions-FINAL-A4-01-21.indd   2KUHN-Aurock2-5-Versions-FINAL-A4-01-21.indd   2 11/01/2021   11:2611/01/2021   11:26



62   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

147% of the profit of the average 
arable farm is BPS
Farming is embarking on a period 
of change that most of the current 
generation of farmers have not 
experienced. Moving from the 
comfort of area payments to having 
to apply for specific funding for 
providing natural capital. This will 
inevitably put farming business 
in financial strain as there will be 
a funding gap between the two 
regimes over the forthcoming few 
years.

The benchmarking of the Land 
Family Business (LFB) clients 
compared with the Groundswell 
Group over the past 4 years has 
produced some very interesting 
results. 
1) There is a huge reliance on BPS for 
profitability

•  147% of profit in the average 
LFB group for the 2020 harvest 
consists of BPS

•  In the previous 2019 harvest it 
was 84% 

•  53% of the profit in the top 
25% LFB group for both harvest 
consists of BPS 

•  Percentage reduction in BPS on 
average LFB clients is 22% in 
2021 

2) The amount of capital locked into 
the system relative to profitability is 
far greater than any other business 

•  The break-even economic value 
of arable land based on an 

average gross margin less fuel 
costs is in the region of £4,000 
per acre.  

•  The additional £4,000 to £6,000 
per acre up to market value has 
no bearing on the productive 
capacity. This additional capital 
tied up in a farming business 
does not contribute in any way 
– apart from occasionally some 
development sale

•  The capital cost of machinery 
over the past few years has 
increased to over £300 per acre 

Many farmers have quite correctly 
attempted to expand in acreage 
as a means of dealing with these 
pressures. However, expanding 
acres has normally meant tendering 
for contract farming agreements. 
The benchmarking results have 
consistently shown over several 
years. An average a loss of between 
£40 to £60 per acre is made on the 
additional land.   

Does this point to arable farming, 
producing commodity crops, perhaps 
not being a viable business model? 
The margin from arable farming 
before BPS and income from other 
enterprises, has been a loss of £2 per 
acre in the 2018 and 2019 harvests 
and has dropped to a loss of £104 
per acre in the LFB benchmarking 
survey for the 2020 harvest. 

Change is inevitable – but managing 
the change is where the difficulty 
comes. One of the best tools to 
monitor the change and provide 

achievable targets is to benchmark 
against farming businesses that have 
already made or are making these 
changes.  

Groundswell Benchmarking 
Group 
LFB have been benchmarking a group 
of regenerative agriculture farming 
businesses for the 2017 to 2020 
harvests – to identify if regenerative 
agricultural production systems can 
be financially viable.  

Some of the key findings for the 
regenerative systems are 

•  the average output per acre is 
around 20% to 25% lower 

•  variable costs are around 20% 
lower

• gross margin 25% lower 
•  labour and machinery costs are 

around 30% lower 
This results in a very similar average 
gross margin after labour and 
machinery for both systems of 

TRADITIONAL ARABLE 
BUSINESS MODEL  

IN QUESTION? 
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production. However, the range of 
results within the Group is wide with 
the top performers achieving results 
well above conventional top 25% 
group.

• LFB margin range (£102) to £47
•  Groundswell margin range (£90) 

to £102
In addition to margins there are 

savings in working capital of around 
£135 per acre which can have a large 
impact on a farming business 

•  savings in machinery capital of 
around £100 per acre

•  savings in variable costs of 
around £35 per acre 

Total saving per acre £135 which 
on a 750 acre farm amounts to over 
£100,000  

Machinery Capital per Tonne
The main influencers of profitability 
in arable farms are 

•  the machinery costs and in 
particular depreciation which 
represents the capital per acre

• yields 
We have therefore developed a 

key indicator: machinery capital per 
tonne of winter wheat to compare 
regenerative agriculture with 
conventional methods 

•  Groundswell group average for 
2020 harvest £95

• LFB conventional system £100
The difference has been around 

£20 to £30 per tonne over the past 
4 harvests. 

Cost of production per tonne
The total cost of production per 
tonne, widely used in the industry 
as a key performance indicator is a 

flawed concept as a management 
tool because of two factors:

•  In production economics it is the 
marginal cost that is important – 
therefore the cost of production 
will vary with which tonne is 
being assessed – the law of 
diminishing returns applies here

•  the ultimate test is the quantum 
of profit produced per acre. A 
very low cost per tonne on a low 
yield may deliver less total profit 
than a higher cost on a higher 
yield.

However, the 2020 harvest yields 
of wheat are

•  29% lower than 2019 harvest in 
the LFB Group

•  18% lower than 2019 harvest in 
the Groundswell Group

•  Average cost per tonne in the 
LFB group is £130  

•  Average cost per tonne in the 
Groundswell Group is £98 

So, what does all this mean? 
Firstly, traditional ‘yield is king’ 
philosophy works at higher grain 
prices such as spring 2021 prices of 
approaching £200 per tonne. The 
marginal cost of production can be 
higher to continue a positive margin 
on the diminishing returns curve. 

However, on average prices, a new 
approach is required and it seems 
that the regenerative agricultural 
system may be more robust in the 
medium to long term. 

Secondly, expanding acres is not 
feasible by using traditional contract 
farming structures; true joint 
ventures need to be used. 

Thirdly benchmarking data from 
four harvests proves that there 
is a different approach that is 
economically viable.

Joint Ventures
Many farming businesses would 
benefit from collaboration. There 
are economic benefits but equally 
important are the personal wellbeing 
benefits to the individuals. 

The benchmarking results show 
that competitively tendering for 
contract farming agreements does 
not work for all parties as they are 
not true joint ventures. A system 
that is tried and tested is the 
machinery syndicate together with 
a share farming agreement. In these 
arrangements the costs are shared 
and equally the output and margin 
are shared whilst robustly retaining 
the individual businesses in the eyes 
of HMRC.

These models are ideal for 
the transition from a traditional 
production system to a regenerative 
agriculture lower cost system. 

•  it will allow the investment in 
new machinery to be shared

•  knowledge sharing amongst the 
group in a new system

•  working within a group has a 
positive influence on general 
wellbeing  

•  will enable the farming businesses 
as a total, to take advantage of the 
forthcoming environmental land 
management schemes.
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If you are reading this article, I will assume that you may well 
be at some point in the journey of Regenerative Agriculture. 
Although I have always been a passionate farmer, trying to 
become a regen farmer has enhanced my love of farming 
at what could be considered the latter part of my farming 
career.  During lockdown my middle child Anna returned 
from being a self-employed sports’ photographer in London, 
she was already on board with the concepts of regen ag and 
has chosen to join me working on the farm. She has enjoyed 
working with our small flock of sheep, and we aim to grow the 
flock and integrate them into our arable system
I guess that it all started with the purchase of a Sumo D Spec 
Trio drill in 2012, I had seen it in the Farmers Weekly. There 
were only three ever made to my knowledge. The placement of 
the seed was a bit crude, but it worked, and we had some good 
crops from this one pass system. We then moved on to a Sumo 
DTS, this drill has been a brilliant steppingstone into reducing 
soil disturbance and creating level fields, which are desirable for 
smooth operations within a direct drilling system. More recently 
we gained a grant to buy a Horizon direct drill, which in its first 
season has produced some excellent looking crops.

In 2015, I read ‘Growing a Revolution’ by David Montgomery, 
quickly followed by ‘Holistic Management’ by Alan Savoury and 
then ‘Dirt to Soil’ by Gabe Brown. There have been many other 
books and I guess my ambition would be to try to leapfrog the 
soils on our farm to those on Gabe’s farm, hence the journey 
began.

The rotation has changed from predominantly wheat/rape to 
include more varied cropping, new crops such as Quinoa, and 

herbage seed, together with Birds Eye peas and Oil Seed Rape 
create our first wheat options. After over forty years of growing 
carrots, the sand land has now been let out to another farmer 
for an outdoor pig rotation. They are good operators, and we 
hope that we can improve the organic matter percentage on 
those less productive fields.

My education into this new system of farming has benefitted 
from becoming a BASE-UK member, it is a wonderful knowledge 
exchange organisation. Within the last year Rebecca Goodwin, 
the Base administrator has sourced some exceptional speakers 
for a multitude of Zoom presentations. Disappointingly the 
research in the UK does not appear to be providing the cutting-
edge information that I am seeking to extend my knowledge, and 
I find myself spending winter evenings watching international 
researchers such as Joel Williams, Christine Jones, and Elaine 
Ingham on YouTube.

Luckily my independent agronomist whom I have worked 
with for over twenty years has embraced regenerative farming. 
He has joined BASE-UK and we are learning together. Within 
the last year we have formed a small Agronomy group in North 
Lincolnshire and the East Riding of Yorkshire, and we are using 
the consultancy of RegenBen to accelerate our knowledge and 
understanding. Regrettably the UK Universities and Agricultural 
Colleges appear to have dismissed regen ag and have in my 
opinion found themselves behind the curve. Consequently, 
farmers and even Government Agencies are presently seeking 
knowledge from a very small pool of Regen/Conservation Ag 
consultants.

In addition to the progression to direct drilling we have carried 
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out gold standard soil sampling to help us and our Agronomists 
understand the strengths and weaknesses of our soils. We are 
also using Sap analysis to fine tune the nutrient requirements 
and observe and react to, nutrient excesses, which can occur 
throughout the growing season. 

I have completed a few carbon calculators and they have 
become a lot more refined since their conception. One thing 
that stands out as a negative in our quest for net zero carbon 
emissions, is the fertiliser usage and in particular the nitrogen 
fertiliser. I know that many farmers will say that the fertiliser 
manufacturers should be responsible for offsetting their carbon 
emissions, this may well happen, but the consequences will be 
an increase in the cost of fertiliser.  With the correct soil biology, 
it is possible to reduce the use of nitrogen. Indeed, it may only 
be through the reduction of nitrogen and other fertilisers that 
we will gain that healthy soil biology. Consequently, we are 
working towards reducing all fertilisers. especially nitrogen. To 
help gain that nitrogen efficiency, molasses have been added to 
the liquid nitrogen application, and some of the trace elements 
that Joel Williams recommends have also been applied with the 
nitrogen fertiliser.

We met up with Thomas Gent a few weeks ago to enable us 
to understand more about his carbon credit scheme. There are 
a lot of positives but also a few negatives that will need to be 
addressed in time. Some of the negatives for me are the fact 
that permanent pasture, hedgerows, margins, and woodland 
are ineligible within the proposed scheme. After reading the last 
issue of Direct Driller which highlighted the potential removal 
of glyphosate as a pesticide. I now have some reservations 
about locking into such a scheme for five or ten years, 

In issue 9 of the Direct Driller magazine, I reported on my 
visit to the National No-Till conference in the USA. One of 
the highlights of the conference was a presentation by David 
Johnson about the loss of aerobic fungi within our soils. 

David, and his wife Su had developed a compost bioreactor 
to produce these fungi. For those of you unfamiliar with this, 
more information can be found on numerous YouTube videos. 
Naturally keen to produce aerobic fungi, I returned from the 
conference, and I tried to follow David’s blueprint and built two 
bioreactors. Apart from daily watering, adding worms and a few 
temperature measurements you must wait a year to make the 
optimum compost and even that is not a guaranteed outcome.

Thoughts then arise about how the compost will be applied 
on a scale somewhat larger than David Johnson’s concrete 
mixer (as seen on YouTube). I followed the YouTube trail and 
came across the Haggerty family in Western Australia and 
although not shown in detail, they appeared to be blending the 
compost slurry with their seed in a grain auger which filled their 
drill.

I have read books about farming in Australia, in many places 
the soil is so fragile that it has only held together due to the 
benefit of thousand of years of low intensity Aboriginal farming. 
Unfortunately, the Europeans came along and rapidly destroyed 
the viability of many of the soils, to rectify this, some of the 
current generation of Australian farmers have become world 
leaders in implementing the regen strategies.

In my opinion, we are guilty of not really appreciating the soils 
that we have inherited in the UK. Those soils together with such 

a good climate (although now becoming more variable), can 
provide us with world record breaking crops. These fortuitous 
circumstances mean that if we adopt regen agriculture, we 
should or could progress more quickly than many other parts 
of the world.

Within the last year I received a copy of the No-Till farmer 
magazine from the USA. In it was an article about Ian and Di 
Haggerty which I thought was worthy of placing within the 
Direct Driller magazine.

The ‘No Hope in Heck’ article details the Haggerty’s early 
adoption to the regenerative system. They too had attended 
courses and seminars and slowly gained education and 
experience which enabled them to use that knowledge to gain 
a competitive advantage over their neighbouring farmers and 
to expand their acreage from 1600 acres to 65,000.

Like Gabe, they have taken not only low organic matter, but 
also saline sandy soils and created a sustainable system to 
build organic matter and increase production levels. By raising 
the organic matter, they have increased the water holding 
capacity and rebuilt soil structure. Retaining seeds and having 
“self-replacing livestock” the Haggerty’s have created a system 
where the seed/animal hits the ground running when it is born, 
this is called epigenetic progression, meaning that the genes of 
the parent, grandparents etc, inform the offspring, be it seed or 
animal what type of environment they are going to encounter 
or experience and how live and thrive in it.

Indeed, they have adopted all the principle of Regenerative 
farming and taken it to another level in what would be considered 
by many British farmers, a hostile farming environment.

The system they have developed, has been named Natural 
Intelligence, they wish to build on the brand and produce 
optimal food and fibre which will hopefully command a premium 
in the marketplace.

I hope that you will read and enjoy the article.

After mixing!
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DRILL MANUFACTURERS
IN FOCUS...

VERSATILE OPTIONS FROM KUHN 
AT GROUNDSWELL

Groundswell 2021 will provide 
an opportunity for KUHN Farm 
Machinery to demonstrate the multi-
purpose Aurock triple disc seed drill, 
the Striger strip-till cultivator and the 
versatile TF 1512 front hopper. 

Aurock 6000 RC
KUHN’s Aurock has the versatility 
to drill in no-till conditions, including 
into standing cover crops, and is 
equally effective in minimal cultivation 
systems. At Groundswell, the company 
will demonstrate the 6 metre Aurock 
6000 RC, with dual metering and a 
5,000-litre capacity split hopper.

This drill is designed for a low 
horsepower requirement, needing a 
modest 180hp to operate. The ability 
to work in varying field conditions 
starts at the front with two rows of 
opening discs. There is the option of 
460mm diameter corrugated discs, for 
working in prepared soil or soil mixing, 
or a 430mm diameter embossed disc 
for cutting residues efficiently and 
minimising soil ejection.

Seed placement is carried out by the 
double disc seeding unit mounted on 
a parallelogram for optimum delivery 
accuracy and perfect ground following. 
Alignment with the opening discs is 
maintained by a central pivot point 
between the coulter bar and the 
chassis. This ensures that seeds drop 
accurately into the furrow, whether the 
drill is operating on a slope or around 
a bend. The opener discs and seeding 
unit assembly form the triple disc that 
has underpinned KUHN’s success in 
drill manufacture for forty years.

With its dual metering capability, 
the Aurock 6000 RC offers numerous 
possibilities, including dual cropping or 
alternate row drilling with independent 
management of seeding depth. These 
options are increasingly relevant for 
farmers seeking more innovative 
cropping solutions, whether for pest 

control or improving soil health. 

The modular design of the Aurock 
allows the option of an integrated 
cutter roller with adjustable pressure 
to enable efficient operation in all 
cover types. The transport wheels 
are positioned between the opening 
disc and the coulter bar. The machine 
can also be equipped with a whole-
width wheel train for seeding within a 
minimum tillage cropping system. The 
offset press wheels prevent soil from 
building up at the front and extend the 
versatility beyond direct seeding. They 
allow the passage of plant residues and 
reduce pull power requirement. The 
large 900mm diameter reduces rolling 
resistance.

The Aurock is ISOBUS compatible, 
available with CCI 1200 or CCI 800 
terminals (ISOBUS certified by the 
AEF). For enhanced ergonomics, a 
joystick is also available as optional 
equipment. Regardless of the selected 
control terminal, the operator has a 
user-friendly and intuitive interface 
developed by KUHN. A simple press 
of a button at the headland allows 
successive lifting of the front tools, 

then the stop of the metering units, 
ensuring perfect seeding to the edge 
of the field.

Striger 100
In response to the growing interest in 
minimal tillage cultivations, KUHN has 
developed its Striger strip-till range 
and will demonstrate this machine at 
Groundswell.

Available from 4 to 12 rows, the 
Striger 100 is designed around a 
parallelogram system that allows all 
elements to operate independently, 
ensuring excellent ground following 
characteristics.

To achieve the optimum conditions 
for seed germination within the 
cultivated row, the Striger 100 
comprises six key elements:

1. Ground following is achieved 
using the hydraulic parallelogram and 
the gauge wheels, with each element 
being independent of the frame and 
the other elements.

2. The opening disc cuts through any 
plant residues and creates a slot ready 
for the leg. As an option, a corrugated 

KUHN will demonstrate its Aurock 6000 RC at Groundswell.
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disc can be fitted which offers a better 
expansion of the furrow before the leg 
passes through.

3. Debris clearers remove any residue 
from the seed furrow to provide a clean 
seedbed. They can be lifted out when 
work is resumed in spring.

4. The leg and point cracks and 
loosens the seed furrow to allow good 
development of the roots. Working 
depth can be adjusted between 7 and 
30cm without tools. To prevent soil 
ingress from the inter-row, the leg is 
independent from the deflector discs.

5. The deflector discs channel the 
flow of soil while creating a fine tilth. 
The inter-row remains intact and weed 
emergence is significantly reduced.

6. The rear press wheels reconsolidate 
the seedbed and avoid cavities in the 
seed furrow. The pressure is adjustable, 
and the press wheels can be raised 
during a pre-winter pass.

The STRIGER 100 can be adapted to 
work effectively in all conditions and 
can accommodate liquid, solid or slurry 
fertiliser applications. It can be used 
with varying inter-row widths and with 
a wide choice of working parts and 
equipment. It is available in 3m, 3.50m, 
4.40m and 6m formats.

TF 1512 front hopper
KUHN will demonstrate its TF 
1512 high-capacity front hopper 
at Groundswell, positioning it as a 
versatile option for seeding crops 
and cover crops as well as serving as 

a fertiliser hopper. Hopper capacities 
of either 1,500 or 2,000 litres make 
this a combination option that can 
add significant efficiency to a range of 
operations. 

The TF 1512 hopper can be used 
in combination with mechanical seed 
drills, precision seed drills and tillage 
tools. 

It incorporates KUHN’s Venta 
metering system with volumetric 
flutes, having the capability to 
distribute seeds, fertiliser and cover 
crops with no additional equipment 
required. All central components are in 
stainless steel. No tools or disassembly 
is necessary for maintenance.

Equipped with an electric drive 

system, application rate can be adjusted 
while working, either manually or via a 
variable rate application map.

The TF 1512 front hopper is 
equipped with a powerful blower and 
a side air-outlet. Any risk of blockage 
from large seeds or fast seeding is 
eliminated. There are no tubes under 
the tractor or in the field of vision.

A front packer with 4 wheels is also 
available for soil levelling between the 
wheels of the tractor, or a carrying 
frame to prevent compaction. In both 
cases extra balance weights can be 
added for more stability.

The calibration button is next to the 
metering unit, enabling the flow test 
function to be initiated without having 
to get into the tractor cab.

The TF 1512 hopper is available as an 
ISOBUS machine. It can be controlled 
with an ISOBUS CCI terminal or 
the tractor's ISOBUS terminal. 
Alternatively, it can be controlled with 
KUHN’s Quantron S-2 terminal for 
total and precise seeding management.

The TF 1512 front hopper provides 
excellent balance between the tractor 
and the machine. Driving is easier with 
improved balance, and a lighter load 
on the rear axle helps manoeuvrability 
and road travel. Soil compaction is also 
reduced with better load balance.

The TF 1512 hopper can be easily 
filled from a bulk trailer or with a big 
bag and a front loader. It is also possible 
to fill the hopper safely from small bags 
using the access platform.

The Striger 100 strip-till cultivator will be part of KUHN’s demonstrations at Groundswell.

By promoting even germination across the whole field we can achieve even crops throughout the season.
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Think of Denmark and you might imagine bacon, pastries, 
Hamlet and Carlsberg. You might also think of a country 
which relies almost exclusively on ground sources for its 
drinking water supply; probably the best drinking water in 
the world. To maintain this particular public good, Danish 
farmers have been subject to environmental protection 
laws and restrictive practices on pesticide use for 35 
years. One of the most valuable visits on my Nuffield 
Scholarship tour was with Søren Thorndal Jørgensen who 
leads the coalition of farming and agronomy interests 
and negotiates with the strong environmental protection 
lobbies in Danish politics. His experience is one which I 
believe will be crucial to gain in the next decade here in 
the UK.  Pesticide use is under a political spotlight in the 
context of a new National Food Strategy, revision of the 
National Action Plan for sustainable pesticide use and 
from across the English Channel and North Sea with the 
EU’s Farm to Fork strategy and its 50% pesticide reduction 
target by 2030. UK legislative response is currently in 
gestation. 

I sense a change in the attitude of farmers as well as 
legislators and the pesticide supply chain which is palpably 
different to that which I saw three or four years ago. That’s 
when I first made an organised attempt to evaluate our 
relationship with pesticides and the role that agronomists 
of all kinds play in that evolving affair. 

Successive product revocations and the build-up 
of resistant weeds, pests and diseases have had their 

effects on use. Temporarily use has increased (think of 
the pre-em and triazole “stacking” we talked about more 
enthusiastically a few years ago) but this last hurrah 
may be giving way to a progressive movement towards 
regenerative practices which rely less on pesticides and 
more on the adoption of resilient systems. Groundswell 
captures the zeitgeist. Although the mood seems to have 
changed, the data to support this apparent shift in attitudes 
is not as easy to detect; the Pesticide Use Survey reports 
increases in pesticide used on arable crops measured by 
both weight and treated hectares.   

The effects of pesticides on biodiversity 
are Implicit in their role and we all want, 
or at least are under pressure, to use 
less. But how?

Integrated Pest Management has long been heralded 
as the solution to pesticide reduction, but as the graph 
shows, in the decade prior to 2018 we used increasing 
amounts while simultaneously adopting IPM plans as a 
compulsory part of the Red Tractor assurance schemes. 
Other studies have also recorded concurrent increases in 
pesticide use and adoption of IPM practices. It’s perfectly 
possible to use more pesticides while simultaneously using 
more cultural controls. It’s clear we need to do more than 
fill out an IPMP to demonstrate our sustainable approach 
to pesticide use.

Back to Denmark and of all the policies, good and bad, 
put in place since the 1980’s the word from the coal face 
is that the recipe for success is simple: engage with the 
debate, make reasonable changes, evolve the approach 
and communicate the success. 

At the heart of the Danish experience has been the 
evolution of the metrics used to assess trends in use. 
Weight of product and treated area have limitations on 
their usefulness as they take no account of the equivalent 
effects of the products being used. A step in that direction 
was one which Denmark took in recording Treatment 

Mark is a farmer and agronomist from Withybrook in Warwickshire. After starting with ADAS in 1996 and working with NIABTAG, AICC and 
Agrii he was awarded a Nuffield Scholarship to evaluate the role agronomists play in stewarding pesticide use.

NUFFIELD CATCH UP 
MARK DEWES



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   69

Award Winning Residue Management

T: +44 (0)1905 347347   E: info@razorbackuk.com   W: www.razorbackuk.com   

VERSATILE HIGH SPECIFICATION
 

• CUT SLUG HABITATS AND ACTIVITY
• PREPARE STALE SEEDBEDS PRE-DRILLING
• REINVIGORATE GRASSLAND 

RT 500_Half_page.indd   1 22/01/2020   14:04:44

Frequency Index (TFI) which measures the number of 
full rate equivalent applications made to a crop. TFI is a 
progression from weight and treated area as a proxy for 
pesticide related harm. It takes some account of the relative 
equivalence of different pesticide products because it 
relates to the full recommended rate for a particular 
product which was authorised partly by reference to its 
potential unintended effects. TFI also has the benefit of 
being very easy to calculate. Software providers would 
have very little work to do to allow this measure to be 
generated as a report for scales right through from field, 

farm and agronomist, through to region and nation. It 
would provide a comparative, up to date picture of our 
pesticide use at the touch of a gatekeeper icon.

The initial targets put in place for reductions in TFI 
were predictably missed in Denmark. Those which were 
implemented in France more recently have also been 
missed. The thing these two examples have in common is 
the lack of stake-holder engagement when setting targets. 
When more stakeholder engagement in Denmark was 
sought and the targets were evolved then the success 
started to flow.

Learning points from these experiences for effective 
pesticide reduction strategies incude:

• Select appropriate metrics
•  Engage the stakeholders when targets are determined
•  Review progress and evolve the approach

Since completing my Nuffield Scholarship, I have taken the 
study further with regard to pesticide metrics and their role 
in reduction strategies, applying the academic rigour of an 
MSc course at Abersystwyth University to what I learnt on 
my travels. I incorporate my combined conclusions in the 
way I believe we should apply them to the UK context and 
believe we should:

•  Introduce Treatment Frequency Index as a reporting 
requirement for Red Tractor assurance schemes on 
the basis of 3 year rolling averages to reduce seasonal 

Soren and me in Copenhagen – I’m an agronomist not a photographer!
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bias. 
•  Agree reduction targets with stakeholders through a 

body tasked with the Responsible Use of Pesticides in 
Agriculture (RUPA)

•  Keep the system under review. This process represents 
a journey, not a destination.

This process must be led by a coalition of interests. By 
using use the word led I imply the need for leadership. 
Leaders in this area have been scarce to date and that void 
needs to be filled before the opportunity to lead change is 
supplanted by the obligation to carry out change according 
to poorly conceived legislation. 

The drop in Antibiotic use in UK Pigs
In all my Nuffield travels I didn’t find a better example 

of this approach than the organisation Responsible Use 
of Medicines in Agriculture (RUMA) in the UK which has 
widespread industry support. It was founded in 1997 
and was tasked with overseeing the responsible use 
of medicines in livestock production. In May 2016 Jim 
O’Neil published a report titled “Tackling Drug-Resistant 
Infections Globally” which applied the sort of political 
pressure on antibimicrobial use which we are seeing with 
pesticides today. RUMA created their Target Task Force, 
the mission for which is to move closer to optimal use of 
antibiotics. RUMA members’ acceptance that historic use 
was, in some areas, super-optimal has resulted in reduction 
targets that have both improved their production systems 

and is satisfying the objective of reducing antimicrobial 
use. Results have been impressive (as in the graph from 
RUMA’s 2020 report) and are credited with the avoidance 
of draconian legislation. It may be a coincidence, but the 
active ingredient loss experienced in plant protection 
products does not seem to have affected animal health 
products in the same way. The leadership and success 
evident in animal health product stewardship is something 
the UK pesticide industry should be trying to emulate. 

There are some further parallels 
between this process and the way net 
carbon emissions are calculated which 
has evolved more rapidly in recent 
years. Exemplary leadership has pushed 
the goal of carbon Net Zero to the top 
of the agenda. 

Although all these reduction strategies need to adopt 
common measurements and agree targets, there is a 
different finishing line between pesticides and carbon. 
Agricultural activity has the capacity to sequester carbon 
at different rates and can offset the unavoidable element 
of associated carbon emissions, so while we may achieve 
net zero, we cannot achieve absolute zero emissions. 
Unfortunately, the same offsetting opportunities do 
not exit with pesticides Perhaps the target we should 
aim for with pesticide use should be a net zero impact 
on biodiversity.  Zero use may be a target for some 
stakeholders, but I cannot quite yet envisage a world 
where we are in an overall better position with zero use of 
pesticides, given their potential to augment food security 
through their judicious use. Then again, in 1996 I said I 
couldn’t envisage the time when I would want to use the 
internet. 

Dorset Horn & Poll Dorset Sheep Breeders’ Association
Agriculture House . Acland Road . Dorchester . Dorset . DT1 1EF
Email: dorsetsheep@xlnmail.com . Tel: 01305 262126

www.dorsetsheep.org.uk
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For the last 5 years, in the spring when the Oilseed rape 
is in flower, I’ve had the privilege of travelling to a very 
different part of Kent to offer our contract drilling services 
(planting spring beans into grass) for another farmer. Nothing 
particularly interesting about that you might think? But there 
is something quite profound and intriguing about this farming 
business, a father and son set-up operating in a diverse way 
and at quite a large scale for our area. For the purposes of this 
article they will remain nameless but I do have permission 
to reference them and highlight just what can be achieved 
without lots of shiny new machinery, fancy buzz words and 
15 species cover crops!!
In 2012 I was successful in applying for a Nuffield Scholarship. 
My original study topic was “Long term benefits of no-till” and 
at my interview in London I was grilled about why this would be 
of interest to anyone in the UK (amongst other things!). I was 
sponsored by the HGCA, which has now become AHDB, and 
part way through my travels and studies my report title was 
changed to “Moving from sustainable to regenerative farming 
using no-till systems” 

At the time no-one really knew what regenerative farming 
was let alone why anyone in their right mind might want to 
“move to it!” I lost count of the number of conversations I had 

with farmers at meetings where I gave my presentation asking 
what was wrong with being sustainable!

It’s the danger of alienation, that some farmers feel, which 
prompted me to tackle the subject in this article. With buzz 
words flying about in the press, on social media and on most 
of the latest farming webinars we as farmers need to be 
careful not to come across as superior or somewhat arrogant 
because we have “seen the light”, “got off the hamster wheel” 
or “transitioned to a regenerative farming system integrating 
cover crops, agroforestry, mob grazing and 6-way blends of 
whatever”!! Whilst all the previously mentioned elements are 
to be applauded, encouraged, researched and developed we 
also need to realise that no two farms, farmers or farming 
businesses are the same. We all have different soils, weather, 
rotations, inherent fertility, cash flows, land tenure, priorities 
both with time and money, tractor brands and drill shapes, 
colours and sizes! The danger with social media and the 
glorification of our newfound systems is that we can show all 
the successes and very few of the failures. My current favourite 
saying is “comparison is the thief of joy” and nowhere is this 
more important than in our use and abuse of social media. 

My father-and-son drilling client use two direct-drills to plant 
most of their crops. They have 1000 ewes grazing grass and 
cover crops, between 225-250 suckler cows, 2000 acres of 
arable land growing wheat, beans, peas and grass seed, 50 acres 
of grapes and a diverse countryside stewardship scheme. Straw 
is returned to the fields via the cattle and sheep as manure. The 
machinery, whilst not all new and shiny, is well maintained and 
well operated yet they don’t profess top be anything other than 
mixed farmers. Their diverse soils (which I’ve probably drilled 
most of in the past 5 years) are well structured, level and fertile 
yet they quietly go about their business without too much fuss 
and media attention. Their black grass control is outstanding 
and at “hand roguable” levels and a crop of second wheat, in a 
field I drilled 2 years ago with beans, looked as good as anything 
I’ve seen in years, if at all!

My point is this! You don’t need to have the latest machinery, 
all the latest buzz words and scream and shout at those who 
perhaps take a different approach to farming and managing 
their soils as you do! Gentle encouragement and realising 
that everyone is in a different position should help us become 
leaders by example and not just because we shout loudest!

As I drove home from their farm in my 15 year old 40kph 
tractor with my 7 year old drill on the back I reflected at just 
how fortunate and blessed we are to be able to do the job we 
do. Many outside of our industry dream of being farmers and 
whilst the hours can be long and difficult we must remember 
the benefits we get in so many ways which cant be quantified.

As for our own home farm, this past year has seen us expand 
our acreage to a point where we now farm 1500 acres for 15 
landowners across 10 parishes! Since last September all the 

FARMER FOCUS 
TOM SEWELL
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Spring oats emerging. Drilled with Horsch sprinter on 19mm VOS points
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practical farm work has been carried out by my father and I 
(my wife and I also run the office) and so far this year (writing 
this on 24th May) I haven’t worked a weekend! We have 55 
fields of wheat this year, spread out and with very poor road 
networks serving them. It makes for fun and challenging times!! 
The Bateman sprayer is the only machine that goes on the 
field between planting and harvest so back up and reliability 
are key to us achieving the outputs required. We also support 
the sprayer with a bowser which this year has been invaluable 
in reducing roadwork and keeping the output up when the 
weather allows. Crops look well and the recent rains have 
ensured we go into June with good potential.

Finally I must tell you about the latest addition to the fleet 
of one of our most important pieces of machinery. The latest 
upgrade is a work of art featuring stainless steel, sleek lines and 
enhanced ergonomic features. The previous model had served 
me well. Through my adoption of a new system of farming its 
reliability and performance had been faultless but just recently 
its hard life of soil engaging abuse had begin to show. Whilst 
we are in the fortunate position to be able to retain the old 
model as a backup or to increase output at busy times it will 
be retired to the shed where it can continue life in the dry and 
warm ready for those emergency situations when its brought 
back into action. For those of you still reading and wondering 
what I’m talking about?  I upgraded the spade in my truck to a 
top of the range pure stainless-steel model (given to me by the 
local metal detecting club!)

Sometimes the best things in life are free!
On a personal note this year is a milestone for our family. My 
wife turns 40, we celebrate our 20th wedding anniversary and 
our eldest turns 16. For our business we farm to live and not 
live to farm. We love the job that we do but realise that time 
is so precious. As someone once said “the biggest difference 
between money and time… You always know how much money 
you have, but you never know how much time you have”. 
Hopefully bump into one or two of you at Groundswell, and if 
not, have a safe and productive harvest.

T2 sprays plus nutrition being applied to Extase wheat drilled with cross slot into bean 
stubbles
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The group is aiming to discover 
whether cash crops can be 
successfully grown in a permanent 
clover understory (living mulch) to 
control weeds and fix nitrogen. A 
key question is whether this can 
be achieved without significantly 
affecting yields. The farmers say 
that if successful, what they discover 
could be the ‘holy grail’ for arable 
farming, offering a way to build 
fertility without livestock, tillage or 
synthetic inputs, while sequestering 
more carbon, cutting costs, and 
improving productivity. 

Both conventional and organic 
farmers are involved in the trial and 
are pooling findings and knowledge. 
The trial is part of the living mulch 
field lab being run through the 
Innovative Farmers   programme 
with the support of AHDB, Organic 
Research Centre and Organic Arable. 
“There are two starting points of the 
group,” says Dominic Amos, who is 
one of the researchers in field lab 
and senior crops researcher at ORC. 
“Some are already practising long 
term conventional no-till and are 
looking to reduce chemical inputs, 
while others are established organic 
farmers looking to reduce tillage – 
both farming systems can learn from 
each other.”

What the farmers say
Staffordshire arable grower and 
contractor, Clive Bailye, is involved 
in the field lab. Clive practices 
conservation farming and hopes 
using living mulch will allow him to 
eliminate synthetic fertilisers. 

“I’ve never really felt able to go fully 
organic,” says Mr Bailye. “Without 

livestock in my system we’ve never 
been able to facilitate that circular 
farm approach for building soil 
fertility, as I don’t want to go back to 
cultivation to control weeds.” “So, to 
find out how we can do organic no 
till, without livestock, is like the holy 
grail of farming,” he says. Oxfordshire 
contract farmer and no-till specialist, 
James Alexander, has been trialing the 
living mulch over both conventional 
and organic land. He hopes the living 
mulch will reduce weeds and add 
fertility, and thereby eliminate the 
need to regularly plough, cultivate, 
and roll. 

“Currently we have to take one third 
of the organic land out of production 
every year for clover leys, so we are 
losing a lot of productivity,” says Mr 
Alexander. “If the living mulch works 
though, we could drill directly into it.” 
So far, the living mulch in his organic 
trial is looking promising. “The organic 
plot is looking really good, and there 
are no weeds in it,” he says. “There was 
a very slight increase in barley yield, 
which was probably a bit down to the 
clover. At the moment we’ve got oats 
in the clover and the crop is looking 
better than on the conventional land.”

In contrast, the clover leys on his 
conventional land did not establish 
and he suspects this could be due to 
synthetic nitrogen residues. He plans 
to try again this year with a different 
drill.  Jerry Alford, coordinator of 
the field lab for Innovative Farmers, 
adds; “It is crucial that research into 
sustainable farming solutions is done 
on commercial farms so we can see 
the impacts this approach might have 
on farm businesses. 

“By combining the farmers’ real-
world insights with the scientific 

rigor of the ORC researchers and the 
AHDB knowledge exchange team, 
this trial is establishing key practical 
knowledge which is being put into 
effect in real time on the farms.”

Business benefits 
With the demise of BPS, farming 
strategies will have to become more 
innovative and efficient at ‘getting 
more from less’, adds Paul Hill, 
knowledge exchange manager at 
AHDB, and the trial’s coordinator.  
“The living mulch methodology 
certainly fits this bill, helping to reduce 
variable costs, such as plant nutrition, 
weed control cost and chemical costs 
if running a conventional system, with 
a knock-on effects on fixed costs, 
including labour requirements, diesel 
and machinery costs.” 

“Along with this, it would protect 
the environment and reduce the 
farm business’ carbon footprint, so 
it should be a win-win strategy,” 
says Mr Hill. The Field Lab will be 
benchmarking the costs of using a 
living mulch strategy, for both organic 
and conventional no-till systems.

The trial 
The field lab group attempted to 
establish their living mulches in Spring 
2020, using a seed mix comprising 
of 70% small leaf white clover, and 
30% medium leaf white clover.  “The 
theory is that the small leaf clover 
will give good ground cover, and 
the medium leaf will provide more 
competition against weeds,” says Mr 
Amos.  There were four successful 
establishments, and these growers 
are now drilling crops into their 
mulches. Three mulches were not 

Written by Pete Williams from The Soil Association
A team of six farmers is trialling growing a living mulch under cash crops – if they’re successful, they say the practice could eliminate 

the need for artificial inputs, cut costs and boost productivity.

COULD LIVING MULCH 
BE THE ‘HOLY GRAIL’ OF 

ARABLE FARMING? 
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successfully established, and the 
growers are trying again.

Each farmer is also experimenting 
in their own way to maximise 
knowledge gathering. “James 
Alexander is comparing establishing 
the mulch through ploughing versus 
direct drilling, for example” says Mr 
Amos. “Mark Lea has trialled a disc 
drill and tine drill, and Jamie Stephens 
is looking at the impact of competition 
from using different seed rates.”  The 
field lab expects to get its first yield 
data later this year, but learnings are 
continual.

Benefits of living mulch
“The two key services that need to 

be delivered for a living mulch system 
to best contribute to agricultural 
productivity are weed control and 
nitrogen supply,” says Mr Amos. But 
he says a successful living mulch is 
expected to also deliver:

• Nitrogen accumulation
• Weed suppression
•  Enhanced soil physical 

characteristics
• Soil protection

• Catch cropping function
•  Self-regulation of pests and 

disease
•  Increased soil fertility and 

increased biological diversity
A growing movement 
Interested farmers from across the 
world have been getting involved 
via social media, and some are now 
running their own living mulch trials. 
AHDB has started a WhatsApp 
group for sharing knowledge, and 30 
farmers are now involved. 

Clive Bailye: “This could be the holy grail – 
how to go organic without livestock”
Staffordshire arable grower and contractor, Clive Bailye, 
is a conventional farmer who moved to conservation 
farming 15 years ago, and is a big no-till advocate. He 
hopes living mulch will allow him to eliminate synthetic 
fertilisers.  “I’ve never really felt able to go fully organic,” 
says Mr Bailye. “Without livestock in my system we’ve 
never been able to facilitate that circular farm approach 
for building soil fertility, as I don’t want to go back to 
cultivation to control weeds.”
“So, to find out how we can do organic no till, without 
livestock, is like the holy grail of farming,” he says. 
Knowledge sharing between the farmers is going to 
be key to finding a solution, says Mr Bailye. “The nice 
thing about this field lab is that it’s bringing learnings 
from organic and conventional sides together to cover 
common goals, which I think is the way forward,” he 
says. 
Already, the trial has caused him to question the impact 
of synthetic input residues, after another farmer, James 
Alexander, saw his clover establish on organic land 
but not conventional. Mr Bailye has also changed his 

machinery after other farmers shared their insights.  
“The machinery we had didn’t really allow us to have an 
understory. Now we have 25cm/10inch row spacing on 
combinable machinery, which gives us enough space for 
inter row hoeing and allows us to have an inter row living 
mulch,” he says.  His first living mulch did not establish 
due to a lack of rain, but he has recently re-drilled the 
clover mix, inter-rowing it with a barley and wheat crop. 

EXAMPLE CASE STUDIES - LIVING MULCH 

Jamie Stephens: “Farm productivity could 
rise massively” 
Sheep and cereal farmer, Jamie Stephens, has been 
experimenting with living mulch for a few years and 
hopes the field lab trial offers a solution to his grass leys 
dilemma.  “As organic farmers, we need grass leys for 
the sheep and fertility building, but it also seems stupid 
to keep killing off the grass only to regrow it again, 
since it all takes time, money and fossil fuels,” says Mr 
Stephens, who farms 850 acres in Worcestershire. His 
clover failed to establish last spring due to drought, and 
he is currently in the process of trying again with a mix 
that includes a higher proportion of medium leaf clovers 

that he hopes will aid grazing.
Mr Stephens has also adapted a CTM Weedsurfer to 
inter-row mow in the living mulch. He plans to undersow 
spring oats with the living mulch, using the oats as a 
nursery crop for the mulch. He’s certain that with more 
experimenting, the living mulch can be successful. 
“The principle of it is all absolutely doable, and the 
potential of this working is massive on all levels – for 
farm efficiency, less burning of fossil fuels, wildlife, and 
having permanent ground cover,” he says. “We could 
grow more crops because there wouldn’t be any dead 
space in the cropping cycle – farm productivity could 
rise massively.”

Drilling clover
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Mark Lea: “It’s the most potentially 
significant trial I’ve ever been involved with” 
Mixed sheep and arable farmer, Mark Lea, runs trials 
every year on his 450 acre organic farm in Shropshire, 
but says the living mulch trial has more potential than 
anything he’s ever worked on. “I don’t think I’ve ever 
been involved with a trial that I thought was quite so 
significant,” he says. “It’s extremely difficult, and unlikely 
to work. But the prize is so great and so wide-reaching.”
“We’ve already done something that I wouldn’t have 
thought possible two years ago, and so far it’s worked.” 
Mr Lea managed to establish his living mulch in sandy 
loam and has direct drilled winter oats and winter rye 
into it. 
“I think we’re going to get a harvest, but the yield 
difference is absolutely critical. If we go in and it’s half 
the yield, then it doesn’t matter how excited we’ve been 
about the clover establishment.” Regardless of the results, 
Mr Lea has already made changes as a result of sharing 
knowledge with the other farmers, and bought a SimTech 
tine drill. “I had attempted to inject grass into grass leys 
before, but I’d never done it with a cereal crop. Jamie 
Stevens and Jamie Hobbs [other participants in the field 
lab] were both adamant that a tine drill was the way to go, 
while James and Clive were much more disc-orientated.”

James Alexander: “We think the clover on 
the organic plot has helped improve crop 
yields”
Oxfordshire contract farmer and no-till specialist, James 
Alexander, has been trialing the living mulch over both 
conventional and organic land. Mr Alexander farms 
1,500 acres of arable land, 800 acres of which is organic, 
and in Spring last year drilled the clover directly into 
two crops of barley. The mulch on the organic land has 
established “perfectly”, he says. But although he drilled 
on the same day and using the same drill, the clover on 
the conventional land did not establish, and he believes 
synthetic nitrogen residues could be the culprit. He plans 
to try again this Spring with a different drill. 
“The organic plot is looking really good, and there are no 
weeds in it” he says. “When we took the spring barley 
off, the clover was a bit patchy, but over August and 
September it filled out across the ground and I’m really 
pleased with it. “There was a very slight increase in barley 
yield, which was probably a bit down to the clover. At 
the moment we’ve got oats in the clover and the crop is 
looking better than on the conventional land.”
Mr Alexander has been cutting back inputs in conventional 
practices as much as possible, using no-till and cover crops, 
whereas on the organic land he is still having to plough, 
cultivate and roll to deal with weeds. He hopes the living 
mulch could help change that. “Currently we have to take 
one third of the organic land out of production every year 
for clover leys, so we are losing a lot of productivity. If the 
living mulch works though, we could drill directly into it.” Winter oats establishing in clover

Clover into buckwheat
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DRILL MANUFACTURERS
IN FOCUS...

Direct Driller Magazine hears from 
Theo Leeb about the advantages of 
pulse nozzles and the success of other 
innovations that, after their launch at 
Agritechnica, successfully stood their 
test in the field.

DD: Let’s look back on the past year. There 
were a lot of innovations. How did they 
settle in the market?

Theodor Leeb: The big highlights we 
presented were the tandem sprayer Leeb 
12 TD, the new self-propelled sprayer 
line PT and our PrecisionSpray with the 
pulse nozzle technology.

DD: Many will already know about the 
Leeb 12 TD and the new self-propelled 
sprayer line. Can you give us an update 
how the machines performed in the field?

Theodor Leeb: Let’s start with the 
tandem sprayer 12 TD. Right at the 
beginning we thought that it would be 
a niche product. An important product, 
but still a niche product for customers 
with specific requirements with regard 
to efficiency and logistics. With a large 
tank capacity, you want to increase the 
hectare output and ease the logistic 
problem in case of large distances 
between the farm and the fields. But the 
real demand was an absolutely positive 

surprise. The new product settled in the 
market in a very short time and is well 
accepted. This surely is due to the two-
tank system that solved the challenge 
with regard to tandem sprayers in a new 
and innovative way. The total capacity is 
12,000 litres divided in 7,000 litres at the 
front and 5,000 litres at the rear. When 
spraying both tanks are emptied step by 
step in such a way that there always is 
more mixture in the front tank than in 
the rear one. This technology has proven 
its worth in hilly terrain as there always is 
enough vertical load on the tractor. Thus, 
traction is improved significantly. The 
customers are very surprised by the low 
horsepower requirement of the 12 TD.

DD: At Agritechnica, the Leeb PT was 
presented as the basis for a self-propelled 
sprayer line that HORSCH will launch 
all over the world. After the successful 
introduction of the new Leeb PT, the 
first Leeb VL (Variable Large) has already 
worked in various markets. What are the 
first experiences?

Theodor Leeb: First of all, we are 
extremely satisfied with the first serial 
year of the PT. The feedback we got 

from our customers, mainly from Central 
Europe, was very positive. The Leeb VL 
is a new self-propelled sprayer version 
for the global market that this year 
was presented for the first time at an 
exhibition in Russia and in the meantime 
has worked several thousand hectares, 
for example in Eastern Europe. The Leeb 
VL is equipped with telescopic axles 
and a new individual wheel suspension. 
The variably adjustable track width is 
available with two ranges – between 
2.60 and 3.50 m and from 3 to 4 m. Both 
can be equipped with an optional height 
adjustment of up to 2 m. To begin with 
the Leeb VL will be available with a tank 
capacity of 6,000 l and 8,000 l – and 
later also with 4,000 l. From the track 
width you can see that these sprayers 
are intended for the export markets. 
Moreover, with the VN (Variable Narrow) 
line we will launch a version for Europe 
that also disposes of a variably adjustable 
track width. There also are two ranges: 
from 1.80 to 2.25 m or from 2.25 to 3 
m. The customer can choose the version 
that suits him best. As an option, the 
track adjustment from 2.25 to 3 m can 
be equipped with a height adjustment 

Theo Leeb

Pulse nozzles
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of up to 2 m. The Leeb VN will be 
available with a tank capacity of 5,000 l 
or 6,000 l and with regard to the range 
of application reminds one a little bit of 
the Leeb PT 350.

DD: For quite a long time HORSCH did not 
offer an individual nozzle switch-off. Why?

Theodor Leeb: Frankly speaking, the 
technical additional effort was out of 
all proportion to the benefit as we had 
a very finely graduated section control 
with up to 42 sections.

DD: But the technical effort for a pulse 
system like you presented at Agritechnica 
must not be underestimated either.

Theodor Leeb: That’s right. But the 
additional benefit due to a significantly 
larger working range of the nozzle, the 
independence of pressure and thus 
of drop size and operational speed as 
well as curve compensation or Variable 
Rate per section absolutely justify this 
effort. The demand is enormous. And 
the feedback on the machines that 
are working in the field at the moment 
are extremely positive. No-one would 
return to the previous system. Quite the 
contrary. There is no discussion at all. 
But let’s talk about the advantages one 
after another.

DD: Which requirements that now turned 
out to have so many advantages were the 
trigger that made you deal with the pulse 
nozzles as a hardware and PrecisionSpray 
as the intelligent HORSCH control system 
behind it in the first place?

Theodor Leeb: It originally resulted from 
the dilemma of the North American 
farmers who wanted to go very fast with 
only one nozzle. It was not possible to 
cover the desired speed range from 5 
km/h to 25 km/h with one nozzle calibre. 

And this is why the first developments in 
this sector started in the US. The pulse 
width modulation is a system that for 
a start can open and close nozzles at 
high-frequency. This is carried out via a 
small electromagnet that by means of an 
oscillating metal piston opens and closes 
a borehole. The so-called Hertz number 
indicates the opening and closing 
frequency. Our system for example 
works with 20 Hertz, i.e. the nozzles 
opens closes 20 times in one second. 
One cycle (nozzle opens and closes) 
takes 0.05 seconds. The high frequency 
is important to guarantee a sufficiently 
accurate longitudinal distribution. Higher 
frequencies, however, would make little 
sense as in this case the adjustment 
range of the Duty Cycle would be limited.

DD: Now you mention another term that 
is important for the further understanding 
and the functioning: Duty Cycle. What 
exactly is it?

Theodor Leeb: The system can adapt 
the opening and closing duration as a 
percentage dependence of the cycle 
time. This is the so-called Duty Cycle. 
The Hertz number of a system indicates 
the frequency how often a nozzle can 
be opened and closed in one second, 
and the Duty Cycle indicates how many 
percent of an interval is opened. With a 
Duty Cycle of 0 % the nozzle is closed. 
With 50 % the nozzle is open during one 
half of the cycle time and closed during 
the other half. With a Duty Cycle of 100 
% the nozzle would always be open, and 
you would work like with a conventional 
plant protection sprayer. We can control 
the application rate steplessly via 
different Duty Cycles and, thus, opening 
times independent of the spraying 
pressure. A reasonable working range 
for the Duty Cycle is 30 - 100 %. This 

means that the output of a nozzle can 
be reduced to 30 % by the pulse width 
modulation (PWM) – while the pressure 
and thus the drop spectrum is kept up. An 
example: If a 05 nozzle is mounted, the 
output of a 015 nozzle can be achieved 
with a Duty Cycle of 30 %. This results 
in a working range between 015 and 
05 – and all that infinitely variable. This 
illustrates that with the PWM system we 
basically use larger nozzle calibres and 
therefore do no longer have any clogging 
problems. So much for the functioning 
and the terms.

But that is virtually an individual nozzle 
control.

Theodor Leeb: That’s right. But the 
advantages of our system are striking. 
The individual nozzle control a lot of 
people dwell on actually is only one 
aspect. Due to the numerous practical 
experiences our focus is on completely 
other arguments that are far more 
practice-oriented.

At any rate, for the farmers it is an 
innovative technology which prepares 
them perfectly for the future. For who 
knows which regulations the legislators 
all over the world will introduce in the 
plant protection sector in the future.

DD: You already mentioned that the 
farmer will only have one nozzle that will 
no longer clog.

Theodor Leeb: Yes, you do no longer 
have to hold a lot of nozzles available like 
before to always have the appropriate 
set at hand for any application rate 
and operational speed. On the other 
hand, the spraying characteristics 
are no longer influenced by changing 
nozzles. That means: Regardless of 
changing operational speeds or different 
application rates, the application 
quality and the cover pattern always 
remain constant as the adaption to the 
operational speed is no longer made via 
the pressure but via the Duty Cycle. The 
pressure and the drop spectrum remain 
constant. If the operational speed or the 
application rate increases, the nozzles do 
no longer have to be adapted. With the 
pulse width modulation this is carried 
out automatically by changing of the 
Duty Cycle. 

In short, the advantages are:

•  Infinitely variable adaption of the 
volume flow while the pressure and 
the drop size remain constant

 Illustration of the Duty Cycle option.



80   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

•  Constant drop spectrum when using 
one nozzle -> few different nozzle 
calibres are required

• Curve compensation

•  VariableRate with graduation to 
virtual 3-meter sections

•  Individual nozzle switch-off for 
SectionControl

We already know the term curve 
compensation from the Maestro single 
grain seed drills. When cornering with 
large working widths the sowing density 
on the inside of the curve is reduced and 
on the outside it is increased.

Theodor Leeb: The same principle 
applies in plant protection and we 
tackle a very concrete arable problem: 
The problem of resistant weeds has 
increased considerably. The weeds often 
grow from the field boundaries into the 
population. The problem is that this 
often is where you have to corner and 
because of the different speeds of the 
outside and the inside of the boom an 
overdose or an underdose may occur. 
This can be compensated via the curve 
compensation. With PrecisionSpray 
the application rate of every nozzle is 
adapted to the curve speed via the whole 
boom and thus an exact application 
with a constant active agent amount is 
achieved.

DD: You can cover everything with one 
single nozzle. But which nozzle is the right 
one? Or does it work with all nozzles?

Theodor Leeb: Basically: The longer a 
nozzle and the larger the air chamber 
is, the more acute is the risk that the 
liquid impulses are damped and the 
nozzle starts to „spit“. Most of the short 
bubblejet nozzles, however, work very 
well. In North America, where pulse 

width modulation has already been used 
for about 20 years, the farmers mainly 
use standard flat jet nozzles or special low 
drift nozzles. But here in Germany, they 
are either not allowed or do not comply 
with the 90-% drift class. To be able to 
give a recommendation, we carried out 
our own tests in the laboratory and 
in the field with 90%-nozzles as well 
as with double flat jet nozzles. From a 
technical point of view these nozzles 
from the manufacturers Lechler, Agrotop 

and Teejet work excellently with our 
PrecisionSpray. The question that still 
is unanswered is: Does a 90-% nozzle 
also comply with the 90% drift class 
with a PWM system? To answer this 
question, we are working at full blast 
the nozzle with manufacturers and the 
Julius-Kühn-Institute on a corresponding 
registration. We expect the first results 
for Germany at the beginning of 2021. 
Our PrecisionSpray system has already 
been acknowledged by the Julius-
Kühn-Institute with regard to reliability, 

practical suitability and accuracy of the 
cross distribution. There are technical 
possibilities to comply with the current 
stipulations for customers who already 
have a PWM system. For if you use a 
Duty Cycle of 100 %, the nozzle behaves 
like in a standard plant protection sprayer 
and the current 90-% registration apply. 
Thus, you can rely on PrecisionSpray 
already today without having to worry 
that you might violate applicable 
stipulations.

DD: At Agritechnica, in addition to 
PrecisionSpray you also exhibited a system 
to monitor the nozzles. What are your 
experiences in this sector?

Theodor Leeb: You are talking about 
our NozzlePlugControl - a system that 
consists of small radar sensors that are 
mounted in front of the nozzle bodies. 
To guarantee the practical suitability, 
we tested several machines with this 
sensor system in the field during the past 
season. The tests were very successful. 
The sensor primarily monitors the area 
behind the machine which is difficult to 
see for the driver. The special feature is 
that our sensor really analyses the quality 

of the spraying fan and the spraying 
pattern and thus offers more than a mere 
flow control. It often happens that a little 
contamination disturbs the formation of 
the spraying fan, but the output quantity 
still is ok. Thus, this option does not 
only guarantee maximum operational 
reliability, but also takes some workload 
off the driver. Our NozzlePlugControl 
(NPC) will soon be available for our self-
propelled sprayers as well as for the LT, 
GS and TD lines.

 Visualisation of the advantages of curve compensation when using the PrecisionSpray pulse nozzles

 NPC Nozzle Plug Control sensors monitor the nozzle cones.
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Growing food and fibre 
crops requires soils to be 
maintained in a suitable state 
that provides optimal soil 
structure, water retention 
and nutrient availability. 
The physical, chemical and 
biological properties of soil 
interact to deliver these 
functions. Measuring soil 
health therefore requires 
an integrated approach that 

combines the assessment of all three of these factors. There 
is a good understanding of the soil chemical and physical 
constraints to crop and grassland productivity, however, 
the role of soil biology is less clear. A key aim of the AHDB-
BBRO funded Soil Biology and Health Partnership is to 
improve our understanding of soil biology and to explore 
ways that farmers can measure and manage soil health. 
The Partnership has developed a soil health scorecard 
which aims to provide information on key indicators of soil 
chemical, physical and biological condition, to help guide 
soil and crop management decisions. 

There are many recognised benefits of minimising 
cultivation including changing soil organic matter dynamics, 
improving soil structure and increasing the soil microbial 
and invertebrate population along with the cost saving 
benefits of machinery, fuel and time.  However, issues such 
as a high weed burden or compaction can arise leading to 
the decision to cultivate a previously direct drilled field.  
There is currently limited information for growers on how 
much this will impact on their overall soil health.  As part 
of the partnership the Allerton Project has been running 
a field trial on their research and demonstration farm 
at Loddington for three years, looking at the impact on 
soil health of ploughing a field that has previously been 
a direct drilled field for seven years.  The experiment 
started in 2017, when three strips were ploughed into 
the previously direct drilled field, creating three plough 
plots, and three direct drill plots across the field.  These 
plots were monitored in autumn 2018 after one year of 
treatment, then again in autumn 2020, after three years of 
annual ploughing, and ten years of continuous direct drill.   

The Soil Health Scorecard approach brings together 
information about the chemical, physical and biological 
properties.  The integrated report uses ‘traffic light’ coding 
to identify the properties where further investigation is 
needed to determine the management steps required to 
minimise any potential risks to crop productivity.  Here we 
present the scorecard (Figure 1) for those soil properties 
where there is already an established evaluation framework 
(e.g. soil nutrients, visual soil evaluation of soil structure 
score – VESS).  This framework is still under review in the 

final year of the Partnership and the agreed benchmarks 
will be released in the autumn.  

Earthworms are often called indicator species due to 
their prevalence and visibility in the soil; they are easy to 
find and count and can be the first to respond to changes 
in the soil, such as cultivation disturbance.  Earthworms 
are also important for soil health due to the role they play 
in the breakdown and mixing of soil organic matter, and the 
improvements they can make to soil structure and water 
infiltration by moving through the soil and the formation 
of burrows.  However, earthworm numbers are seasonally 
variable and so should be combined with other measures 
to assess soil health.  In 2020 earthworm numbers 
were low across all plots probably due to the drier soil 
conditions at the time of sampling and no differences were 
seen between the treatments.  In the first year (2018) we 
found smaller numbers of earthworms in the ploughed 
plots.  This was mostly due to a decline in topsoil dwelling 
(20 cms) earthworms, which are most at risk from direct 
plough damage.  

Topsoil structure (25cm depth) was monitored using 
Visual Evaluation of Soil Structure (VESS) (Figure 2).  The 
soil at this site is a clay loam and is naturally increasingly 
compact at depth, however it is also vulnerable to cultivation 
damage where timeliness of cultivation is compromised.  
After three consecutive years of ploughing, we found a 
higher VESS score (poorer structure).  In the direct drilled 

Using the soil health scorecard to monitor changes in soil health.  Dr Jenny Bussell from The Allerton Project at GWCT shares the findings 
from research aiming to answer this question over the last three years.

WHAT HAPPENS WHEN WE  
PLOUGH A DIRECT DRILLED FIELD?

Treatment Plough Direct Drill

Year (post-harvest, 
pre-cultivation)

2018 2020 2018 2020

SOM (%) 7.1 7.1 7.2 7.9

pH 6.8 7.4 7.2 7.4

Ext P (mg/l) [index] 22 [3] 21 [3] 26 [3] 28 [3]

Ext K (mg/l) [index] 162 [2-] 137 [2-] 140 [2-] 173 [2-]

Ext Mg (mg/l) [index] 126 [3] 119 [3] 104 [3] 98 [2]

VESS score 2.0 2.9 2.0 2.2

*PMN (mg/kg) 71 54 74 95

Earthworms – total/pit 6 5 10 5

CO2 burst (mg/kg C) 143 101 139 116

No action 
needed

Monitor Investigate

Figure 1. Soil health scorecard for the ploughed and direct drilled treatments in 2018 
(one year of plough; eight years of direct drill) and 2020 (three years of plough; ten 
years of direct drill). Numbers in square brackets indicate soil nutrient index.
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plots, the structure in the top layer has a better ‘crumb’ 
structure, in contrast to the ploughed soil where the soil 
aggregates are larger and there is less continuous pore 
space.  Good soil structure is key to soil health, allowing 
water and air to infiltrate, as well as reducing the risk of 
soil erosion, surface run-off and flooding, making soils 
more resilient to adverse weather.

During the development of the Scorecard, the Partnership 
also assessed the value of some simple indicators of 
microbial activity; the scorecard shows soil respiration 

under controlled conditions, (CO2-burst), and an 
incubation-measure of potentially mineralisable N (PMN). 
There is no clear pattern of response to the treatments 
shown here. Therefore, we carried out a further study 
to investigate the impact of cultivation on the microbial 
fraction of the soil biology to further understand the 
impact of this on these important organisms.  

Using the MicroRespTM system, the metabolic 
fingerprint of the soil microbial community could be 
measured in more detail. MicroRespTM measures the 
ability of soil microbes to break down a range of different 
substrates, measured by the amount of CO2 released.  
MicroRespTM measurements using fresh soil samples 
from the field showed that the direct drilled treatment 
had more than double the metabolic activity of the 
ploughed treatment (Figure 3), indicating a larger, more 
active microbial population.  The microbial population is 
not only important for improving soil structure but is also 
responsible for constantly cycling soil nutrients into plant 
available forms, which is vital for crop growth and health.  

A strength of the soil health scorecard is the ability to 
break down the challenge of improving soil health into 
individual areas, to help make decisions on where to focus 
to best manage and improve soils for future soil health.  
At first glance the differences between the direct drilled 
and ploughed treatments seem small, but indicators such 
as earthworm number and the soil structure decline can 
tip off a grower to changes that might be going on in 
their soil.  The further assessment of microbial activity 
highlighted the growing differences between the two 
cultivation treatments after three years of ploughing.  
This work supports the review of Conant and others 
(2007; 10.1016/j.still.2006.12.006) showing that whilst 
there are negative impacts of ploughing, a soil that has 
an occasional tillage event e.g. to control weeds, will not 
necessarily suffer long-term impacts, as long as the tillage 
intensity is not increased permanently. 

For more information on the soil health  
scorecard or wider research projects, please visit: 
ahdb.org.uk/greatsoils.

Figure 2: Example VESS profiles from a direct drilled treatment (left) and ploughed 
treatment (right).  Numbers represent the soil layers.  

Figure 3: Metabolic activity of microbial community measured using the MicroRespTM 
system in April 2020.
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AHDB Strategic Cereal Farms 
have been running since 2017. 
Each farm business, climate 
and approach to farming is 
different but they share the 
common goal of trying to farm 
in a more economically and 
environmentally sustainable 
way. 

Baselining
The first year of the Strategic Cereal Farm programme is 
designed to gather baseline data at the start of the project 
which then informs subsequent trials. The same baselining 
assessments are repeated in year three and year six of the 
project to measure change over time. 

On-farm research
As a result of land drainage water baselining assessments 
in the East, one of their projects has been investigating the 
use of cover crops to improve water quality. Cover crops 
were sown in both ploughed land and over-winter stubble. 
Results from harvest 2019 and 2020 showed that a well-
established cover crop is effective at improving water 
quality by 50mg/l compared to bare ground.  

Rooting is also a focus in the West, where a three 
year cultivation trial is running, to assess the impact of 
cultivation on crop rooting, yield and soil structure. The 
trial started in October 2018, comparing the effect of 
cultivation at 5cm, 15cm and 30cm depths with a direct 
drilled treatment included in harvest 2020 and 2021 
trials. Harvest 2019 results showed an increased topsoil 
strength at a cultivation depth of 5cm, leading to a steeper 

AHDB’s Strategic Cereal Farm network has been increasing over the last few years, now with coverage across the UK.  Here, Fiona Geary, 
AHDB’s Knowledge Transfer Manager, provides an introduction to the farms, their systems and research.

AN INTRODUCTION TO AHDB’S 
STRATEGIC CEREAL FARMS

East (2017-23) West (2018-21) Scotland (2020-26) South (2021-27)

Host Brian Barker Rob Fox David Aglen David Miller

Location E.J. Barker & Sons, 
Stowmarket

Squab Hall Farm, 
Leamington Spa

Balbirnie Home Farms, Fife Wheatsheaf Farming 
Company, Basingstoke

Farm size 563ha arable farm 400ha arable farm 1,200ha mixed farm 
(800ha arable cropping)

700ha arable farm (670ha 
cropping)

Main soil type Loamy and clay Medium to heavy clays Sandy silt loam Silty loam over chalk with 
clay cap and flints

Cropping Winter feed wheat, 
herbage grass seed, spring 
barley, beans and oilseed 
rape or linseed

Winter wheat, winter 
barley, oilseed rape, spring 
beans and spring barley

Oats, spring barley, winter 
wheat, spring beans, 
potatoes and brassica 
vegetables or carrots, grass

Winter wheat, winter 
barley, oilseed rape, spring 
barley and beans

Establishment system Predominantly direct drill 
or strip till, with more 
cultivation as needed

Deep, non-inversion tillage Mostly no-till for arable 
cropping with cultivation 
after vegetables 

Zero tillage

Cover crops Cover crops are used to 
make sure all land has 
cover over winter

Trialled but not part of the 
rotation

Cover crops are an 
important part of the 
rotation and are used 
where possible

All spring crops are 
preceded by a cover crop

Livestock When appropriate, the 
cover crop and herbage 
grass will be offered to a 
local farmer for grazing

None 170 suckler cows are 
owned by the farm. 
Up to 900 sheep from a 
local farm graze cereals and 
cover crops during winter.

None

Drill Sumo DTS 
& Horsch Avatar 

Horsch Sprinter with 5” 
Dutch openers

John Deere 750A Horizon DSX

Strategic Farm aspiration “We are looking at 
landscape farming 
systems and how an 
integrated system can 
be brought together and 
communicated more 
widely.”

“Our goal was to reduce 
costs and move the ground 
as much as needed but as 
little as possible, on our 
heavy clays. We aimed to 
react to the situation rather 
than a blanket approach to 
farming.”

“Want to see how far we 
can push growing crops 
without artificial inputs 
while direct drilling.”

We want to create a 
roadmap for other people 
to move into regenerative 
agriculture, looking at how 
individual practices can be 
used on their own farm.”
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root angle, however subsoil properties had greater impact 
on measured crop traits than cultivation depth. There was 
no significant effect on winter wheat yield in harvest 2019, 
but shallow cultivation significantly reduced spring bean 
yield in harvest 2020. The trial is running again this year 
and results will be shared during Strategic Cereal Farm 
results week in November 2021. 

Strategic Cereal Farm Scotland is currently in its baselining 
year and ultimately aims to reduce artificial inputs by better 
understanding crop health, ways to encourage beneficial 
organisms and how to harness the benefit of cover crops.  

Objectives include integrating the farm’s livestock into 
the arable rotation, improving establishment of direct 
drilled spring barley and identifying an appropriate cover 
crop for Scotland’s climate, quantifying its benefits on the 
subsequent cash crop. 

Strategic Cereal Farm South is starting on-farm work in 
October 2021 with soil health, crop health, quality and 
environmental baselining assessments. The goal of the 
Strategic Farm project is to maximise carbon sequestration 
and biodiversity, improve nutrient density in grain as well 
as reduce artificial inputs. The project will look at improving 
establishment through investigating the interaction 
between the soil and the plant as well as exploring the 
relationship between plant health and pest abundance.

All of the farms are aiming to put research into practice 
into a commercial system and share the findings, along 
with resources for you to use on your own farm business.  
To see the results of previous research, current trials or 
resources, please visit the Strategic Cereal Farm pages via: 
ahdb.org.uk/farm-excellence.

Join us for Strategic Cereal Farm Summer 
interactive workshops and webinars every Friday 
in June or catch up with the recordings. For 
more information, please visit:  
ahdb.org.uk/strategic-farm-summer-2021.

www.primewest.co.uk

Looking
after
 your
No. 1 
asset
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Magnesium is a crucial component 
in the production process of yield in 
any crop. It forms the centre of the 
chlorophyll complex.   In this article 
the complex conditions that affect 
magnesium and its availability to 
your crops are covered, and solutions 
discussed to correct possible 
deficiencies. 
If any of the following situations 
apply to any of your fields…

• High calcium levels
• High pH
•  High potash levels or you apply 

potash to your crops
Or
• Low magnesium levels
then you need to be particularly 

aware of the magnesium status of the 
soil.

Magnesium is central to the 
formation of the chlorophyll 
complex - this means magnesium 
determines how much of this critical 
photosynthetic material is produced 
by your crops. You can’t buy or apply 
it, (chlorophyll that is) your plants have 
to make it for themselves. Not enough 
chlorophyll will have a direct impact 

on your crop yield potential. 
Magnesium = chlorophyll = 
photosynthesis = yield = profit
As you can see in figure 1 the makeup 

of a chlorophyll molecule has one 
magnesium atom (coloured green) in 
its centre. Holding it in place are four 
nitrogen atoms (coloured blue). This 
is the elegant ring that allows light to 
shift electrons that fuel the reaction 
that creates the building blocks that 
plants use for growth. This is obviously 
important for efficient nitrogen use as 
well! 
There are two types of chlorophyll 
type ‘a’ and type ‘b’ - importantly both 
having a magnesium atom at their 
centre and controlling four nitrogen 
atoms around it.
Magnesium is also important for oil 
production in oilseeds, the movement 
of phosphate inside crops and many 
other important enzyme functions as 
well.
What does magnesium 
deficiency look like?

Intervenal chlorosis is how magnesium 
deficiency is classically described 
though figure 2 shows it better than I 
can describe it to you. Notice the loss 
of colour in the stripes running up and 
down the length of the 3 leaves in the 
centre of this picture.  
Crops short of magnesium will tend 
to have

• Lower than expected yields

• Poor nitrogen utilisation
•  Appear hungry (needing more 

nitrogen more often)
• Higher susceptibility to disease 
High calcium levels and over liming

This situation of high calcium or 
chalky soils – causes poor availability 
of magnesium even though the index 
level for this element in these types 
of soils might appear to be ideal i.e 
index 2.

In these situations, to take into 
account the law of the maximum as 
well as the law of the minimum.  Most 
fertiliser programmes and advice in 
the UK is based on the ‘law of the 
minimum’.   This means you test the 
soil to see what nutrients you don’t 
have enough of to work out what you 
would need to apply – which typically 
is the basis of the fertiliser application 
system outlined in RB209.

Working at the same time is the ‘law 
of the maximum’. You test the soil as 
before but this time to look at what 
you have too much of in the soil and 
understand what effect that can have 
on the availability of some nutrients. 
The law of the maximum means too 
much of one element can dominate 
or tie up another – making it less 
available than conventional fertiliser 
practice would suggest. 

Over liming fields is probably the 
only situation in the UK where the ‘law 
of the maximum’ is generally accepted 
in practice   Over-liming is known to 
cause many nutrient lockups due to 
excessive amounts of calcium being 
applied.

If you have high calcium or chalk 
contents in your soil you would be 
advised to look out for magnesium 
deficiency. A word of caution – by the 

An introduction to magnesium and its role in crops
Written by James Warne from Soil First Farming

A GUIDE TO MAGNESIUM 
NUTRITION – ARE YOUR 

CROPS GETTING ENOUGH?

Fig 1 – Chlorophyll ‘a’

Fig 2 – Magnesium deficiency in cereals
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time symptoms are visible you have 
already lost potential yield.

Magnesium requires high amounts 
of water to be moved into the plant. 
High calcium soils tend to be of a 
free draining type which means water 
in the critical top few inches of the 
soil can be short during the peak 
magnesium uptake period of May and 
early June – slowing down the soil 
biology and therefore nutrient uptake. 
You might argue that crops grown on 
chalky soils have very good access to 
water during the May & June growing 
period and should be able to take up 
all there required magnesium.

This water is taken from depth and 
not from where the critical biological 
transfer of nutrients takes place – 
which is in the top few inches of 
the soil. Meaning there may not be 
enough water, in this important part 
of the soil, for optimum magnesium 
uptake.

High pH

High pH soils (7.5+) have a shortage 
of exchangeable hydrogen (hydrogen 
helps with the transfer of soil based 
nutrients into the plant) generally 
these soils combine this characteristic 
with high levels of calcium which 
dominates the magnesium, reducing 
uptake as outlined above.

High potash soils

Potassium has an antagonistic 
relationship with magnesium.  Too 

much potash in the soil can tie up or 
restrict the uptake of magnesium very 
much like we discussed in the high 
calcium or pH situation - where the 
law of the maximum comes into effect. 
Those of you who have had or do 
currently keep livestock are probably 
well aware about how careful you need 
to be not to apply too much potash to 
early spring grazing fields as too much 
potash can induce grass staggers or 
magnesium deficiency in the stock via 
the restriction of magnesium from the 
soil into the grass induced by the high 
levels of potash.

Low magnesium soils

Farming low magnesium soils 
would encourage anyone to apply 
magnesium to their crops as in these 
situations there is bound to be a 
shortage for the crop

There are really only two choices 
to correct magnesium deficiency in 
crops grown on low magnesium soils:

1.  Apply a bulk fertiliser to the soil 
i.e dolomitic lime or kieserite 

2.  Apply a foliar mineral feed to the 
growing crop

Balancing the soil to have the correct 
levels of each mineral element is very 
difficult and potentially very expensive. 
Using dolomitic lime to increase 
magnesium levels should not be done 
just looking at the magnesium in this 
product in isolation. By its nature this 

form of lime contains high levels of 
calcium, which could in combination 
with the calcium already present in 
the soil restrict the crop availability of 
the magnesium (and other elements) 
and make the situation worse.

Kieserite is seen as a better option 
on some farms - though is expensive 
compared to foliar applications.   Foliar 
applications tend to be a better option 
to ensure the crop has adequate 
magnesium.  The crop can utilise 
magnesium applied to the leaf; much 
less magnesium is needed because 
of it being applied direct to the crop; 
magnesium tends to mix well with 
most other pesticides allowing it to be 
applied with every pass through the 
crop if necessary. 

In summary magnesium is crucial 
for chlorophyll production in plants. 
Without it crops can’t fully utilise the 
suns energy and will therefore produce 
lower yields.

Magnesium is one of the six ‘macro’ 
elements the crops needs in larger 
quantities.   To ignore your soil tests 
or leaf tissue tests is to sell your crops 
potential short. And remember if you 
see visual symptoms such as those 
shown in the photo above the crop has 
lost yield potential.   Understanding 
your soil is necessary to avoid the 
visible symptoms and yield loss.

For further information: 
T:+44(0)1795 411527 
M:+44(0)7990042473 
natallia.gulbis@plantworksuk.co.uk
smart.plantworksuk.co.uk

PLANTING COVER CROPS 
THIS SEASON?

Treat with SR2 Mycorrhizal Fungi &
Biostimulant

3 Inoculate cover crops
3 Improved growth and soil health
3 Increased mycorrhizal levels for follow on crop

Available for mixing with seeds on farm, or pre blended by your seed supplier  

SR2 for application on cover crops, herbal leys and forage grass at a nominal 
rate of 10Kg/Hectare.
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Produced jointly by leading crop production and 
establishment specialists, Bayer and Opico with experts from 
ADAS, NIAB and Wright Solutions, the new guide provides a 
wealth of practical advice for early drillers alongside the most 
important establishment essentials.

Sowing in the first two weeks of August has been 
invaluable in allowing many crops to survive cabbage stem 
flea beetle grazing in recent years, it observes. But moving 
drilling forward from its main mid-late August window brings 
with it a number of challenges that need to be addressed to 
make the most of this opportunity.

Chief amongst these is the danger of increased CSFB larval 
burdens in the spring. While reducing the pressure from 
phoma, earlier drilling is also recognised as adding to risks 
from light leaf spot, clubroot, and possibly also verticillium 
and turnip yellows virus.

At the same time, the guide points to the increased 
agronomic pressure presented by overly-large canopies 
susceptible to pre-mature stem extension in mild winters and 
serious damage from frost and snow if conditions turn cold.

Higher lodging risk is highlighted as a particular 
consideration too; especially where a combination of higher 
seed rates and better establishment results in dense stands 
of thinner-stemmed plants. 

In addition, of course, sowing in early August means very 
little time from harvesting the previous crop, with obvious 
implications for previous cropping, straw management, grass 

weed control and correcting any soil structural problems. 
And machinery and workload issues at the peak of cereal 
harvest for most cannot been ignored either.

To make the most of the valuable opportunities earlier OSR 
drilling brings while avoiding its main pitfalls, the Guide to 
Early OSR Drilling identifies a number of important rotational, 
varietal, machinery and management priorities in a series of 
easy-to-read sections.
Foremost amongst these are:

Key Rotational Priorities

•  OSR should never be sown if there is insufficient moisture 
in the seeding zone or soil structure is compromised.

•  Soil structural issues need to be corrected ahead of the 
crop in the rotation wherever possible, and ground with a 
history of clubroot problems should be avoided.

•  Winter barley offers the best entry, with winter oats, 
winter wheat and spring barley also suitable providing 
their maturity is not delayed by genetics or management.

•  Leaving long cereal stubbles will ensure the most rapid 
combining and effective straw chopping and spreading 
while providing OSR with a good micro-climate for 
establishment.

•  Sowing with companion crops can improve establishment, 
and brassica-containing cover crops sown later in nearby 
fields may be useful in ‘trapping’ migrating CSFB.

Key Variety Priorities

•  As well as establishing vigorously, varieties should be 
rapid in their development to get crops away but not so 
fast that they produce excessively-forward pre-winter 
canopies.

•  Varieties that are earlier or faster in their spring regrowth 
can provide valuable extra tolerance to higher levels of 
CSFB larvae.

•  First-class standing power based on the best combination 
of stem stiffness and lodging resistance is more essential 
than ever.

•  Strong light leaf spot resistance is also crucial, combined 
with good resistance to verticillium where possible.

•  Turnip yellows virus resistance can be a useful extra 
safeguard, although only in addition to the more 
important priorities.

Bringing together the latest intelligence from across the industry to help oilseed rape growers make the most of early August drilling 
is an authoritative 20-page guide published this summer.

AUTHORITATIVE NEW GUIDE 
HELPS OSR GROWERS MAKE 

THE MOST OF EARLY DRILLING 
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Key Machinery Priorities

•  Single pass establishment is essential, with speed 
balanced by sufficient care and precision in seed 
placement in particular.

•  Where the soil is in good enough condition with an 
unrestricted structure for root penetration and drainage, 
no-till drilling should be preferred.

•  Alternatively, structural concerns and any harvest 
trafficking damage can be tackled with some low 
disturbance metal at depth as part of a tailored seeding 
regime.

•  Seed should always be sown through coulters into soil 
re-consolidated after any disturbance to provide good 
depth control and seed-to-soil contact.

•  Machines should be able to cope with long stubbles and 
trash; apply fertiliser with the seed; and, ideally, also be 
able to sow companion crops and apply slug pellets.

Key Management Priorities

•  Seed rates leading to higher-than-ideal plant populations 
should be avoided to ensure the most productive 
canopies and stems with the least susceptibility to CSFB 
larval damage.

•  The reduced threat from phoma should give more 
flexibility to delay autumn fungicide treatment, targeting 

it more effectively against the higher light leaf spot risk.
•  An early autumn application of metconazole may 

be needed to regulate the growth of crops that are 
particularly forward – especially if they are also very thick.

•  Relatively large canopies coming out of the winter put 
the onus on careful spring N management to Green Area 
Index (GAI) and effective plant growth regulation.

•  Levels of CSFB larvae can be reduced by sheep grazing 
or mechanical defoliation but this must be neither 
too intense nor too close to stem extension to avoid 
compromising yields

“Making the new Guide available as widely as 
possible to growers and their advisers across 
the country this summer will, we very much 
hope, help them to take full advantage of the 
particularly good prospects for OSR in the coming 
season with the least risk,” comments Bayer OSR 
campaign manager, Lizzie Carr-Archer. “Copies 
can be obtained free-of-charge from both Bayer 
and Opico and will be available 
from the OPICO /SKY /HE-
VA stands at Groundswell and 
Cereals.  Alternatively it can be 
downloaded using the QR Code.



90   DIRECT DRILLER MAGAZINE ISSUE 14 | JULY 2021

PRODUCTS
IN FOCUS...

In the agriculture industry, wear is a common problem that 
is largely caused by ground contact causing abrasion against 
wear parts. To help reduce the effects of wear, Tenmat 
manufactures Ferobide, an effective and durable wear part 
specifically for the agricultural machinery.

From heavy duty subsoilers to mechanical seed drills, Tenmat 
efficiently solves the wear protection challenges of the 
agricultural sector with FEROBIDE; an all-purpose tungsten 
carbide composite wear protection material which distinguishes 
itself through its high resistance to impact and installation 
through welding. The superior material gives soil-engaging-
points which work longer and harder than before. Tenmat 
offers significant benefit to the farmer by greatly reducing farm 
downtime and stock holding, whilst increasing point lifetime.

Working efficiency and farm outputs are directly improved 
through the use of durable FEROBIDE wear protection tiles. 
The low profile tiles significantly reduce drag through soil 
and maintain the design profiles and working depth of soil-
engaging-points. By maintaining its shape and being itself a 
long-life material able to withstand heavy abrasion and impact, 
FEROBIDE offers long-lasting protection to soil-engaging-
points. Furthermore, FEROBIDE is applied within minutes 
through welding. Firstly, this allows for the farmer to determine 
exactly where soil-engaging-points receive wear protection. 
The simple welding installation reduces downtime as it requires 
very little weld preparation outside of chamfering to hide weld 
support behind the FEROBIDE tile.

FEROBIDE puts total control over wear protection in the hand 
of the customer. FEROBIDE is welded directly onto Agricultural 
Machinery Points and can be itself cut to shape, fitting any point 
geometry. Welding of FEROBIDE is carried out with standard 
workshop equipment, meaning there is no time lost. This is in 
contrast to the difficult attachment methods inherent to the 
specialist brazing techniques of traditional tungsten carbide.
• Excellent impact strength
• Superior resistance to chipping
• Very high resistance to abrasion
• Weld anywhere onto a point
•  Quick weld installation greatly reduces downtime
•  Easy to cut to shape with standard workshop tools
•  Welding maintains the overall hardness of steel points and 

thus further reduces abrasion wear
•  Customise to match your point geometry
• Low profile tiles reduce drag

Ferobide can be produced in bespoke shapes and dimensions 
according to customer requirements. The standard low-profile 

tile dimensions are as follows:

4mm thick – 8 x 40 mm – 15 x 40 mm – 25 x 60 mm – 40 x 
40 mm

6mm thick – 15 x 40 mm – 25 x 60 mm – 40 x 40 mm

8mm thick – 15 x 40 mm – 25 x 60 mm – 40 x 40 mm

The following assemblies are available as standard:

15x200mm / 25x180mm / 40x200mm / 200x200mm

Ferobide tiles 
can also be 
supplied with 
studs welded, 
or on steel-
backing for 
added impact 
resistance.

 

Farmer case study.

Poskitts Carrots, one of 
the leading producers 
of carrots in the UK, 
Producing 50,000 tonnes 
of carrots each year, as 
well as parsnips, potatoes 
and arable crops. The 
company faces extensive 
wear on the legs of their 
subsoilers. 
They successfully used Ferobide to increase the life of the 
legs, wanting a weldable material suitable for repair on the 
farm. Since welding Ferobide, Poskitts have not needed to 
stop for any refurbishment of the legs.
The Same Ferobide tiles have completed more than 3 years 
of work on abrasive sand soils, the previous legs would 
have been refurbished more than 9 times over the same 
period without the use of Ferobide, resulting in significant 
savings in both wearing parts and maintenance time.



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   91

TOWERING 
YIELDS 

Tel: 01472 371471   
lgseeds.co.uk   enquiries@limagrain.co.uk 

lgseeds.co.uk/lg-skyscraper
@LGSeedsUK

Highest Yielding Recommended Winter WheatLG SKYSCRAPER

* On AHDB Recommended Lists: 2019/20, 2020/21 & 2021/22

Highest
Yielding*

2019

STILL 
the Highest 

Yielding!

Highest
Yielding*

2020

Highest
Yielding*

2021
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The journey is not a simple progression down a typical 
learning curve, more a slow trip down the roller coaster 
that is typified by the Dunning-Kruger curve of experience 
or knowledge. One in which earning the right to take the 
next step is based on the knowledge and experienced 
gained in the previous phase. 

The downside risk that comes with any change needs to 
be understood and as best as possible mitigated for.  The 
risks can be removed by understanding your starting point 
on this journey and having a knowledge of the practices 
and principles involved in building a regenerative farming 
system.  Whilst it may be tempting to sell the cultivation 
machinery and join the direct drilling fraternity the business 
risks associated with this leap into the unknown needs to 
be quantified. 

The key understanding that needs to be accepted at the 
start of this journey is that the soils are our best friend and 
that they can help us if we look after them. The biology 
within the soil has the capacity to support large amounts 
of crops with very few costly inputs.  In essence, it is about 
turning the three free elements of sunlight, water and 
carbon dioxide into cash by building and managing soil 
organic matter. 

Whilst it is a requirement of Farm Assurance that each 
field is soil sampled every 5 years, the simple pH, P, K and 
Mg does little to inform us about the real state of our most 
important asset: the soil.  What we are really interested 
in is the capacity of and the ability of the soil to hold 
and transfer nutrients to the plants.  A one-off analysis 

of the textural class will tell if our soils have large or little 
capacity (i.e. heavy or light soil).  Add to this an analysis 
of the organic matter level in the soil and one can start 
to understand the potential.  The Soil Quality Index as 
developed by Rothamsted Research, highlights the fact 
that a 4% organic matter level on a medium loam with 15% 
the clay would be very good but on a silty clay with 50% 
clay would be seriously degraded and the management 
needed for these two soils would be very different.   From 
a nutrient perspective, understanding the 
capacity of the soil to hold and release 
nutrients (the cation exchange capacity) 
adds further to our understanding of the 
potential of the soil and provides a means 
to monitor our journey our journey into 
regenerative agriculture. 

Soil structure is critical for root and 
biological development of the soils and can 
be a carried out easily with little training 
and a bit of time when one follows the 
step by step guide in the Visual Evaluation 
of Soil Structure chart. 

The five principles of regenerative 
agriculture are: diversity; maintaining a 
continuous cover; reduce soil disturbance; 
eliminating harmful substances and possibly 
increasing or introducing livestock to the 
farm this is of course simply another form of 
diversity. 

Of these principles diversity is the key component and 
takes many different forms starting with extending the 
rotation and introducing new crop.  Alongside this, and to 
many the starting point, is the introduction of cover crops 
which not only bring different plant species to a system 
they can bring deeper rooting plants or nitrogen fixing 
legumes. Cover crops provide the opportunity to harvest 
sunlight during the autumn and winter that is often missing 
from the farm at the moment.

Cover crops which can in some cases be in the ground 
longer than a main crop are important in building soil 
organic matter and diversity, but they offer a host of other 

The ending of BPS in 2027 and the knowledge that the income received from BPS will be halved in 2025 is a making a lot of 
arable farmers review their business.  Combine this with the last DEFRA farm income figures that show that most arable farmers 
are dependent on BPS to make a profit.   At the same time, some of the early adopters of regenerative agriculture are emerging 

with more a profitable and sustainable business.  This is tempting some farmers to rush into regenerative agriculture without 
understanding the journey that they are embarking on. 

Written by William Waterfield from The Farm Consultancy Group

THE JOURNEY INTO 
REGENERATIVE FARMING
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benefits. Deciding on the priority for each field and crop is 
important to maximise the benefits which will depend on 
the circumstance of that field.  Is the priority improvement 
to soil structure, in which case strong rooting options are 
needed?  If the priority is fertility building then legumes 
need to be added. If livestock are going to be grazed, then 
some brassica mixes may well be the solution.  If it is short-
term diversity before an autumn sown crop and rapid green 
cover is required, then crops like mustard or buckwheat 
and phaillcea are likely to have a place. 

The introduction of more diversity to the cropping, either 
by a new cash crop or non-cash crops, can bring additional 
costs and perhaps reduced income and this needs 
considering when preparing the plans for the introduction 
of regenerative agriculture and how these factors can be 
mitigated. 

The Countryside Stewardship Scheme offers several 
options that can help reduce the costs and risks.   The 
most attractive CSS option is AB15 2-year legume ley for 
the control of blackgrass which pays £522 / ha per year 
and can be rotated around the farm.  Whilst not available 
to organic farmers and with restriction on its use, this is a 
good option for someone looking to bring a new break crop 
to the farm and to reduce the blackgrass pressure.  

Option GS 3 Ryegrass seed-set as winter food for birds 
which pays £331 / ha could be useful on mixed farms 
where there is a need or market for silage.  This option can 
be left in place for more than one year but care may be 
needed because of self-sown ryegrass seeds, the mixture 
can include clover as long as the sward is 50% ryegrass. 

Options to help with continuous ground cover or cover 

crops include SW6 Winter Cover crops which pays £116 
/ ha and allows grazing.   This option is limited to land in 
an NVZ or land highlighted on the risk map as being at 
moderate or high risk of runoff.  

Dairy farmers and maize growers may be able to benefit 
from SW5 Enhanced Management of Maize Crops and 
which pays £133 / ha again suitable only for fields at high 
risk of soil erosion or surface run off.  The crop must be 
established by the 15th October but can be under sown into 
a standing maize crop. There is no requirement to destroy 
the crops in the following spring so this option could be 
used to establish fast growing forage crops.   GS4: Legume 
and herb-rich swards which pays £309 / ha comes with a 
number of restrictions but can be rotated around the farm 
and may be of use on mixed farms or where livestock are 
being introduced. 

There are a number of options that support specific 
features which will help with the transition to and 
maintenance of a regenerative approach.  These included 
AB3: Beetle Banks which pays £573 / ha and will create 
a suitable habitat for predator beetles as well as home 
for pollinators.   More specifically to benefit pollinators is 
AB8: Flower-rich margins and plots which pays £539 / 
ha.   Another option that can be applied to parts of fields 
is SW1: 4m to 6m buffer strip on cultivated land which 
can be used on the edges of cultivated fields, between the 
productive part of the field and an existing feature or habitat 
which must be identified on the Farm Environment Record 
(FER).  These features include hedgerows and hedge trees, 
remnants of trees on former boundary lines, woodlands, 
ponds, ditches, rivers and streams again this option will 
provide a home for predator beetles and pollinators.  
Whilst like most of these options there may be limits to the 
areas, when located on areas of low productivity they can 
contribute to the farm business.

Perhaps one of the most important factors 
when planning this journey is to do it with 
the company of others. Forming local 
groups of like-minded farmers will help solve 
some of the pit-falls and problems which 
early adopters have had to overcome the 
hard way. 

So, in summary, transitioning to a regenerative agriculture 
does not need to be very risky as long as the starting 
position is known and a route map is prepared.  It has to be 
accepted that there will be ups and downs along the way 
and that you need to earn the right to travel along the road 
to a more sustainable and less risky business and that there 
are few short cuts along this endless journey, but a few 
landmarks monitor the progress, and one is the removal 
of cultivation.  The current grants can help, and it must 
be hoped that the next round of stewardship schemes 
(ELMS) will provide greater assistance to farmers adopting 
a regenerative approach.  

Left: Soil 1: A well-
structured soil with 
friable particles and good 
root penetration

 
 
 

Below: Soil 2: A less 
well-structured soil with 
more blocks and less root 
penetration.
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DRILL MANUFACTURERS
IN FOCUS...

SKY INTRODUCES THE 8M 
EASYDRILL INTO THE RANGE

Following the success in UK and 
across Europe of the 3m, 4m and 
6m EasyDrill, Sky Agriculture have 
introduced an 8m model into the 
range.  

The W8020 Fertisem EasyDrill follows 
the same exacting standards and 
design principals as the 4 and 6m 
pneumatic drills.  Sharing the same 
coulter line, multi hopper capacity and 
sophisticated electronic system.  

Glenn Bootman, Product Manager for 
SKY in the UK commented ‘The 8m 
EasyDrill delivers for the larger acreage 
farm, where higher HP tractors are 
generally available from previous crop 
establishment systems.  The additional 
width allows a higher work rate for this 
most versatile of drills ’

With up to four hoppers, 
and being able to drill 
product at two different 
depths, accurate placement 
of multiple combinations of 
seed and/or fertiliser at two 
different depths is possible.  
Separating the placement 
depth of seed and fertiliser 
increases the efficacy 
of applied nutrients and 
eliminates the risk of shoot 
burn with certain fertilisers.

The main hopper is split between 
grain and fertilizer each with their own 
pneumatic distribution.  In addition, the 
option of up to two separately metered 
PRO hoppers can be integrated so 
that seed or microgranules can be 
introduced via either distribution 
circuit.

Continuing, Glenn Bootman remarked 
‘The ability to seed from four hoppers 
at once allows so many possibilities 
e.g. mixed cover crops/companion 
cropping/small seeds/slug pellets to be 
added as desired. It also combats the 
risks of seeds of different sizes settling 
out in the hoppers.’ 

The 8m drill is ISOBUS ready and 
supplied as standard with Sky’s Quartz 
800 control box.  However, E-Drive 
premium can be specified which offers 
left and right section control as well 
as electronic row shut off for each 
individual outlet, meaning that the drill 
can be set to seed with a number of 
row configurations from the touch of a 
button.  This ability to shut off individual 
rows also means that whatever the 
width of the sprayer or spreader it no 
longer needs to be a multiple width of 
the drill.  This function allows farmers 
and contractors to change sprayer/
spreader width without having to 
renew the drill.

With row spacings of 16.6cm, the 8m 

drill services 48 coulters each with 
seed and fertiliser outlets. 250kg 
coulter pressure provides the versatility 
to drill straight into hard stubbles, 
cultivated soils and direct and through 
cover crops. An additional feature of 
the coulter line is the ability to transfer 
weight hydraulicly between the 
front press wheels and the rear press 
wheels. This feature comes into its 
own when, under damp and /or loose 
soil conditions weight is transferred 
onto the front press wheels and in 
dry seeding conditions the weight can 
be moved to the rear press wheel for 
improved slot closing.  

Typical working speed is between 
and 6 and 12km/hour depending on 
conditions.  The drill weighs in a touch 
under 10 tonnes with a transport width 
of 3m.  Loading height is 3.2m

If you’d like to see the EasyDrill up 
close then the 6m demonstrator will 
be at Groundswell and the new 8m 
EasyDrill will be at Cereals Event.
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The dream double bottom line for 
farming is increasing yields sustainably. 
Farming is striving to increase 
productivity, profitability and resilience 
in an increasingly volatile world. But the 
very farming system itself is the limiting 
factor here. Optimal yield, maximum 
profitability or a thriving environment. 
In farming to achieve at least two of 
these usually results in compromising 
the third. Small Robot Company is using 
Per Plant farming to unlock this system 
for farmers. 

The 3rd Agricultural Revolution 
was defined by our desire to control 
the natural environment. The 4th 

Agricultural Revolution will be defined 
by our desire to understand and work 
with it. Farming robots as computer 
platforms will be right at the heart of 
that. And the focus will be precision, not 
speed. 

Our vision is that any farm of any 
size, growing any crop, anywhere in the 
world will be able to manage their crops 
on a per plant basis.

Introducing Tom

Leading the way into this agricultural 
revolution is Tom, a monitoring robot 
for Per Plant Farming and our first 

commercial robot. A big landmark for our 
small robots: we’ve now delivered Tom 
to commercial specification. Monitoring 
every single plant in the field as it grows 

Farming is on the cusp of a fourth agricultural revolution. The ability to understand and act on each individual plant will be centre 
stage. We call this Per Plant Farming: and now a major milestone has been reached.

FARMING’S AMBITIOUS 
JOURNEY: THE ROAD TO 4AR 

WITH PER PLANT ACTION

Versatility, Consistency and Accuracy.
The single pass drill you always knew you needed.

Follow the launch at www.izona.com

Launching at Groundswell 2021

New
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over the course of the season, Tom gives 
farmers a dataset they have never had 
access to before. 

Tom is now entering service on 
UK farms, rolling out to more than 
100 farms by 2023. He is robust and 
weather-proof and can be used all 
year round.  The next generation Tom 
also incorporates increased speed, 5K 
camera capacity and extended battery 
life. Customers include Waitrose & 
Partners, the National Trust and the 
Lockerley Estate in Hampshire, where 
robots are a key part of the regenerative 
farming strategy. 

Covering 20 hectares per day, Tom 
collects about 6 terabytes of data in 
an 8 hour shift, detecting millions of 
data points per field. He can distinguish 
plant details at submillimetre resolution, 
with less than one millimetre per 
pixel resolution on the ground. So for 
example, in a single six hectare field, 
Tom detected 12.7 million plants, of 
which 250,000 were identified as 
weeds. We’re approaching billions of 
data points per farm - a level of detail 
that we believe far surpasses anything 
else being gathered on farms anywhere 
in the world.  

Per Plant Intelligence

However, the real significance is Per 
Plant Intelligence. Data is processed 
through our custom built, production 
ready artificial intelligence platform 
‘Wilma’. Farmers can use this Advice 
Engine to action the insights that we 
have been able to produce.

The data on its own is revolutionary. 
Never before has every plant and its 
individual needs been fully understood. 
The objective is to use this data to 
reduce herbicide usage on farms and to 

help farmers to improve the timing of 
their fertiliser applications. We’re looking 
to make yield predictions, measuring 
herbicide efficacy, and giving farmers 
the ability to take “no spray” decisions 
with confidence. 

Now Tom is delivered to a commercial 
specification, we are delivering an AI-
generated field map which has the 
potential to show the exact location 
of every plant and all of the weeds on 
UK farms. The first crop for the service 
is wheat. SRC is now working on being 
able to recognise different weed species, 
with the next phase being multiple crop 
types. It has also just started a project to 
be able to detect disease in wheat.   

Per Plant Action

This is only the beginning. The truly 
transformational aspect is that we can 
now take action at the plant level. We 
call this Per Plant Action. 

To prove the power of Per Plant 
Farming we are focusing on answering 
the biggest problem that the farmers 
we’re working with are facing at the 
moment - herbicide resistance and 
weed control. Unfortunately at the 
moment, we have a farming system 
which dictates a blanket approach. We 
went to farmers and said ‘you tell us 
what is the most important thing for 
us to solve’. Unanimously it came back 
‘herbicide-resistant weeds, we just can't 
control them.’

In a world-first, we recently 
demonstrated the power of per plant 
action at Lockerley in Hampshire. Tom 
scanned the fields for weeds, which 
were then processed and detected by 
Wilma, our artificial intelligence Advice 
Engine, devising a weed treatment 
plan. A second robot ‘Dick’ was then 

activated to go to the very same spot, ID 
the weed, and kill it. Working together, 
our Tom and Dick robots have now 
repeatedly identified weeds, and taken 
action to destroy them, with electrical 
‘lightning strikes’, using no chemicals. 

Importantly, farmers can decide 
which weeds to treat - and  which to 
leave untouched. Wilma, our artificial 
intelligence Advice Engine, devises a 
weed treatment plan at a threshold set 
by the farmer. 

The ‘Dick’ in-field prototype 
incorporates on board artificial 
intelligence and computer vision to 
detect weeds in real time, and target 
the robotic arm onto those weeds, then 
taking action autonomously. At that 
point the farmer can do anything they 
want. Any technology can be applied 
here - the possibilities are endless.  We 
could have many different technologies 
bolted on - and the world’s our oyster 
on that.

We’re starting on-farm pilots of the 
service this autumn. The next stage is 
being able to take the proof of concept 
of the electric weeding system and 
convert that into a commercially viable 
robust service. We’re integrating several 
proven technologies for this. Leading 
motion plastics company igus’s delta 
robot, used commonly in industry for 
pick- and-place operations, manoeuvres 
the RootWave zapper into place using an 
integrated motor and encoder, linked to 
the Dick robot’s master controller. The 
three igus delta arms fitted to the robot 
can destroy weeds simultaneously. 

This is a major milestone in our 
mission to transform farming, both 
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technologically and commercially. With 
up to 95% of chemicals wasted in the 
current farming system, this new non-
chemical weeding technology will 
be significantly more nature-friendly 
and better for biodiversity. We’re also 
exploring other novel farming and 
industrial applications of the robot using 
the igus delta arms. 

5G for Real-Time Action

Tom will be going into 5G trials in 
Dorset in the autumn, in the £8 million 
5G RuralDorset project, part funded by 
DCMS. Small Robot Company, Wessex 
Internet, Telint and Dorset Council are 
working together to deliver step-change 
in rural connectivity and agricultural 
productivity. The project will develop 
and prove a blueprint for rural-optimised 
5G connectivity.

The ‘Dick’ robot will also participate in 
the trials. The robots will be the world’s 
first 5G ready agri-robots, thanks to 
a new research and development 
relationship with Qualcomm. These new 
5G chips will explore uses of millimetre 
wave spectrum which will allow the 
robots to upload the huge amount of 
data they will gather in real-time. It will 
also allow them to ‘learn’ from each 
other by taking advantage of a complete 
dataset, rather than working in isolation. 
This saves time and battery resource, 
and reduces the overall cost.

Also being piloted is SlugBot, 
working with partners Crop Health and 
Protection (CHAP), in which Tom uses 
hyper-spectral cameras to detect slugs 
at night, and then treat them biologically 
with microdoses of nematodes.   

Transformational for 
Agriculture

Tom’s existing capabilities are also 
applicable to lots of wider players 
in the agriculture industry. The new 
mapping service offers highly accurate 
and repeatable measurement of crop 
data, with the opportunity for every 
field to become a trial plot. With trial 
plots yielding as much as 20 tonnes of 
wheat per hectare, versus the average 
of 8.4 tonnes on UK farms, there is 
considerable opportunity to improve 
performance.

It’s not only plants that Tom can 
measure. A pilot is underway taking 
soil samples to assess and measure 
soil health. Rather than a human being 
walking into a field with a sensor and 
gathering 20 data points, a robot could 
go into that field and gather 20,000 
data points. Robotic monitoring could 
provide accurate, repeatable carbon 
measurement at farm scale. This could be 
transformational in providing accurate 
carbon sequestration measurement 
to support UK farming’s transition to 
Net Zero by 2040. We are proud to be 
picked as one of the greentech leaders 
working to reduce emissions, with 

TechNation’s inaugural Net Zero cohort. 
We also joined WebSummit 20 Race 
to Zero, as one of only 20 companies 
picked worldwide and the only agtech 
company. 

In the future, Tom will also gather 
data from other sources. Sensors and 
microphones will identify birdsong 
and pollinators to assess biodiversity. 
These highly accurate and repeatable 
measurement capabilities will also help 
enable farmers to access the new post-
Brexit Environmental Land Management 
(ELMS) payments, due to be introduced 
in 2024. 

This technology could bring radical 
and exponential changes to food 
production. It will enable permaculture 
at scale - completely changing what’s 
possible on the farm. 

We believe that per plant farming is 
going to become the dominant form 
of farming system in the world over 
the next 20 years. How will Per Plant 
Farming change your farm business? 

If you’re coming to Groundswell, come 
and find out - I’m speaking there, and 
you can also see Tom in action, our first 
public robotics showcase, exclusively at 
Groundswell. 

 01353 862 044    info@techneat.co.uk    www.techneatengineering.co.uk
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2021 has seen me, after 5 years, drill into cover crops for 
the first time. I had a big volunteer oat crop due to cutting 
wet oats at harvest, which I left into winter. Every cloud 
has a silver lining though as this then provided some winter 
grazing for a neighbour’s sheep. The field was then limed, 
snowboarded on (behind a speeding pick-up), sprayed off 
and finally in March, we sowed Diablo spring barley. I must 
admit the winter’s heavy rain combined with the grazing did 
result in some capping prior to sowing, which combined with 
the subsequent dry weather after sowing, did play a part in 
the slower emergence of the crop, so I wonder if it was a 
good choice?  I have also sown spring rape into a cover crop 
for a neighbour. While the cover was not that thick, the root 
system in the top layer did cause some open slots and a folding 
under the turf from the cover crop roots. My neighbour and I 
are a bit worried as the slug and beetle activity looks to have 
already decimated the crop. The spring rape crop I did for the 
same neighbour last year, without the cover crop, was a great 
success, so it is interesting to see the good and bad effects 
of cover crops first-hand and whether the cover provided a 
slug habitat through winter. Cover crops are difficult to grow 
here in Scotland and over winter cover crops are probably 
the most popular and effective. I am still going to try a bean, 
buckwheat and phacelia mix ahead of my spring oats this 
winter. We need soil to dry and create tilth for spring sowing, 
however I am nervous that the cover prevents the top drying 
enough to sow into without smearing. I have chosen spring 
beans and the buckwheat as they may not require glyphosate 
to kill them off, just some good hard frosts and this will thin 
the cover and allow the top layer to dry.
This spring I have used the Mzuri to sow Diablo spring malting 
barley on some ploughed ground and over wintered stubble 
and it has made an interesting trial. The advantage of placed/ 
banded fertiliser was obvious in the barley where it resulted 
in a far stronger, thicker crop especially in the first month. The 

Mzuri + fertiliser on ploughing looks the best crop as of May 
30th, then the Mzuri seed only and combi look similar, with the 
direct Mzuri with fertilizer crop a little backward as I described 
earlier. But it may improve now the weather has warmed up! 

I have gone to variable rate on the bean, oat and barley 
crops this spring and it seems to be worth the effort, crops 
look uniform across the fields. Applying VR has not been too 
difficult in the cab, although I thought Isobus was a 1 cable fits 
all solution. I was wrong! I have very variable soil types at home, 
so I hope the variable seed rate will allow me to continue non 
variable fertiliser inputs if I can get even establishment across 
the fields and then just treat the crops needs. I used the dual 
coulter this year when sowing my beans after a chat with Ben 
at Mzuri we felt the extra soil movement may be a benefit in 
the sticky conditions. I think this worked and the spacing looks 
to be better even at my higher seed rate. The beans have had a 
huge amount of insect damage, but I have resisted insecticides 
as I’m hoping the beneficials will save the day!

I have purchased a refractor with the intention next year of 
testing then tailoring my nitrogen to the crop requirements. 
I am a low nitrogen inputter and tend to use harvest protein 
results to gauge whether my inputs were correct but hopefully 
the refractor will help me adjust as I go and achieve the full 
potential of some wheat and barley crops. The wheat is 
looking full of potential here this year despite difficult growing 
conditions. The rake did its job of reducing slug numbers and 
the second pass destroyed some of the volunteers even before 
spraying so a good start was had. The Extase then Barrel/Elicit 
mix are probably the front runners so far.

I think the last few years have shown that good drainage is 
the most important start to any system. I regret letting some of 
my small drainage issues become bigger, assuming they will be 
ok. I now plan to do drainage jobs on my ground annually and 
will budget for it. 

 I don’t think I need to mention the weather ‘events’ that 
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have affected this last growing season, but I will say, I believe 
moving to reduced tillage through strip till has made a 
noticeable difference in the soils ability to cope. This will be 
my sixth year of using a Mzuri Protil to establish my crops 
and I have measured an increase in the organic matter from 
around 3.3 to almost 4%. The workability, water and machinery 
carrying potential of my soils has also improved noticeably and 
recent repeat testing showing a good C:N ratio. In Scotland we 
are trying to influence the Scottish government to recognise 
that farming can be the solution to many climate issues while 
remaining very productive. There is a fear in the cropping sector 
meetings that we will be forced to reduce or remove cultivation 
and all our crops will suffer because of it. The plough, power 
harrow or combination drill system never fails we are told. I still 
have that system on a tiny percentage of my ground, and it has 
the same problems of flooding, compaction, slugs and baked or 
smeared soils, so I think we must be honest about the failings 
of both systems. The fact that direct drilling may seem riskier 
could be because the soil has been beaten into submission 
over the years from that previous failsafe method. I hope the 
improvement of soil features in the new guidance, and without 
using capital grants, we can still nudge people to try and 
reduce their tillage for the long-term gains. We all believe we 
do the minimum tillage required on our ground until we try 
something different. Up here we are in a very strong starting 
position as most still have a long and varied crop rotation and 
the soil organic matter levels are still very good.

I did notice at home this year that some overwintered 
stubble had a large amount of fungus/mushroom growth in 
the soil. I do not know if this means that the microbial activity 
was low due to an imbalance of bacteria, perhaps due to the 
spring oats straw being chopped?  I am hoping to find out more 
as the spring barley strip tilled into it this spring has had a more 
uneven emergence despite the variable seed rate!

I will never learn all the lessons, but I will try to keep listening 
and learning. I think there is a lot of good farmer led discussion 
out there and it is a very valuable and a sometimes underrated 
resource. On farm experiences of others with field size trial 
areas on real farms are important. I did a lot of online research 
before I began with my Mzuri, and I found all of it, the good and 
the bad, very helpful. If only there was a forum or magazine for 
such a thing?
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