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MIKE DONOVAN, EDITOR

INTRODUCTION 

Have you heard the news? 
It’s amazing how no-till has 
captured the imagination of people 
far removed from farming. Even 
farmers whose ploughshares still 
shine with use are beginning to 
think they need to get better 
informed. The news is giving no-till 
the attention it needs. As can be 
see by the numerous soil events, 
people are hungry for information. 
They couldn’t do better than Direct 
Driller, which has become a valued 
source of information. This issue, 
our #8, provides readers with 
another tranche of goodies. 

Farming of course never stands 
still, and today’s concerns, such 
as emissions and greenhouse gas, 
were unknown just a decade or so 
ago. The public understands that 

growing crops and plants eat CO2; 
that worms create soil; that insects 
pollinate farm crops. Michael Horsch 
(see pg 26) is one of this issue’s 
contributors who embraces change 
and is steering his company into a 
post-glyphosate era. He has been 
looking closely at the weed control 
methods used in the organic farming 
sector, and thinks the future will be 
a hybrid of methods understood 
by both conventional and organic 
growers. Spraying will continue, he 
believes, but the products and the 
way they are used is likely to change 
considerably.

Many ‘stakeholders’ in farming seem 
unaware that they are in the middle 
of a transition period greater than 
at any in our lifetime - I’m thinking 
government support. It challenges 

conventional thinking, demands 
change in farm methods, will 
hopefully provide opportunities for 
those invested which are beyond 
what they thought possible. Finally, 
please share this issue with others - 
they may appreciate it.

FREE DATA FOR FARMERS FROM 
THE UK SOIL OBSERVATORY 
The UKSO is an online archive of UK 
soils data from nine research bodies. It 
provides easy access to fully described 
datasets allowing everyone to work 
with the latest UK soil research outputs. 
Knowledge of soil types and properties 
underpins good soil-management 
practices allowing us to develop vital 
strategies for sustainable agricultural 
production, UK's carbon balance and a 
wide range of other services e.g. flood 
prevention.

What can Farmers do on the 
UKSO website?
The UKSO map viewer can be used 
by anyone to explore what we already 
know about UK soils. A large quantity 
of soil datasets (mostly as maps) are 
available, including soil type and a 
wide range of physical, chemical and 
biological properties. Each partner 
organisation has contributed data 

covering a mix of these topics. Users 
can also view the data within their 
own mapping software or apps. UKSO 
also acts an archive of soil-related 
resources and information such as soil 
apps, publications, events and research 
projects.

What are the main benefits of 
using the UKSO?
The benefits of the UKSO are significant 
and wide-ranging, and include:

•  More transparency and accessibility 
of data in line with government 
data policy

•  Less time being wasted by people 
either repeating or not being aware 
of the data already available and 
how to get hold of it

•  New scientific understanding of the 
relationship both between different 
soil properties and those between 

soils and other natural resources 
such as water or biodiversity, using 
our easy to use map viewer and 
map export function

•  Globally greater visibility of our 
rich soil data holdings, which will 
hopefully encourage new scientific 
collaborations and greater 
investment by businesses who rely 
on soils, including conservation, 
construction, utilities, agriculture 
and the insurance sector

•  Access to the fundamental soil data 
needed in the development of new 
tools such as soil health indicators

Have a look 
for yourself by 
clicking on the 
QR Code.

www.he-va.co.uk

N o - t i l l  •  M i n - t i l l   •   I n t o  C o v e r  C r o p s  •  C o n v e n t i o n a l
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• Low hp requirement (from 35hp/m)

• ISOBUS ready
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been removed to make the fields easier to farm with larger 
machinery as well as making way for an American bomber 
base. Cropping revolved around wheat, oil seed rape and 
sugar beet and was stockless with the dairy herd going in the 
1960’s and pigs going in the 1970’s.

In the mid 1990’s I began to notice some of our better 
soils yielding less and some of them slumping. I also became 
increasingly concerned about the amount of chemicals we 
were using and I began to worry about their long term impact 
on my soils and wildlife.

A near neighbour of mine was farming organically and I 
spent some time with him working how a stockless organic 
rotation could run on our farm. In 1999 I converted 120 
hectares and ran a six year rotation comprising of a 2 year 
ley followed by winter wheat, triticale, winter beans and then 
spring barley under sown with another ley. Not only did the 
rotation do slightly better financially than the rest of the farm 
I also found it to be a much more creative way to farm as 
well as a release from a high input system with costs I could 
increasingly not control.

In 2007 we converted the rest of the farm to organic 
production as well as other local farms we were farming 
for neighbours under contract farming arrangements. Our 
organic contract farming operation has expanded by 30% 
over the last 18 months with us now farming a further 650 
hectares for local farmers all within a 7 mile radius of our own 
farm.

Although farming a stockless arable rotation has been 
very successful my heart told me that we should reintroduce 
livestock to try and close the nutrient gap which we had been 
filling by importing manures and green waste. In 2014 we 
bought 250 New Zealand Romney ewe lambs with a further 
250 following them in 2015. We have now closed the flock 
and intend to build it to 1,000 breeding ewes which will then 
be able to make best use of our 2 year leys. The flock all lamb 
outside and are pasture fed apart from the occasional winter 
supplement of haylage and oats all of which are grown on 
the farm.

My aims are to leave the farm’s soil in a better condition 
than I received it, increase biodiversity and make a profit!

When I converted the farm to organic production in 1999 
I did a soil organic matter (SOM) test pre-conversion which 
gave us a 2.9% SOM result. This year we had tests averaging 
5.5% SOM.

Visit www.agricology.co.uk  to view other blogs, videos, 
podcasts, research projects and resources on growing 
and managing cover crops. Agricology is an independent 
collaboration of over 20 of the UKs leading farming 
organisations and provides a platform for farmers and 
researchers to share knowledge and experience on 
agroecological farming practices; online and in the field.

Subscribe to the newsletter or follow on social media @
agricology to share your questions and experiences with 
the Agricology community.

FE
A

T
U

R
E

FEATURED FARMER 
JOHN PAWSEY
Farmer - Shimpling Park Farm

Farm Facts
SIZE: 649 hectares

 MANPOWER: 1 assistant farm manager; I FT farm 
worker; 1 PT farm worker; seasonal workers; various 
skilled other workers to help at busy times; I PT book 
keeper; 1 PT shepherd.

FARM TYPE: Mixed

TENURE: Owner occupied

RAINFALL:  622mm

ALTITUDE:  85m

SOIL:  Hanslope clay

APPROACH:  Organic

 KEY FARMING PRACTICES: Novel crops, Organic 
fertilisers, Relay cropping, Soil monitoring, Undersowing, 
Mixed farming, Mechanical weeding, Diverse leys, Cover 
crops, Diversified rotation, Low input varieties, Habitat 
creation, Intercropping, Leys

The Farm
Our crops are all grown for specific markets. We grow organic 
wheat, barley and beans for British Quality Pigs’s organic 
herd, which are sold in Waitrose under the Duchy Original 
brand. Organic oats are produced for White Oats, organic 
spelt for Sharpham Park and organic quinoa for the British 
Quinoa Company. We never put a crop in the ground without 
securing a market for it. We also have 500 New Zealand 
Romney sheep which graze our two year grass and clover leys 
which are either sold locally or through the Organic Livestock 
Marketing Co-Operative. We also mill some of our own flour 
which is sold to local bakers.

We are in a Countryside Stewardship Scheme which runs 
until 2023 with the main focus being on landscape restoration, 
farmland birds and education. So far we have restored various 
farm ponds as well as two medieval moated sites, replanted 
hedges which had been formerly removed, coppiced ancient 
woodland and restored some of the medieval wood pasture 
in Shimpling Park. We do in excess of 25 school visits very 

year and well as evening walks for various interest groups.

Every year we plant 40 hectares of pollen 
and nectar mixes for pollinators and 10 
hectares of wild bird seed mixtures. 

We conduct regular bird surveys with the last survey 
concluding, “The 17 year history of organic management at 
Shimpling Park appears to favour and encourage a stronger 
farmland bird community or at the very least may have 
prevented the declines experienced in areas dominated by 
intensive management”. The reversal of our declining arable 
bird species on the farm is something that we are particularly 
proud of.

We have a photovoltaic array on our grain store roof which 
offsets the electricity used by our electric grain drying fans. 
We also have two woodchip boilers which are fed entirely 
from the wood coppice from our ancient woodland which 
is in the middle of the farm. We also rent out a number of 
buildings to local businesses on a former USAF airfield at 
Lavenham.

Sustainability In Practice: 
Over the last 2 years we have developed a Controlled Traffic 
Farming (CTF) system on our fields with the aim of reducing 
tractor wheelings and therefore compaction on our soils. My 
inspiration came from Tim Chamen from CTF Europe Ltd. 
More can be found out about CTF on their website.

Essentially CTF means tractors run on the same track every 
time they enter a field treating the untracked part of the field 
like a bed never to be run on. This has obvious consequences 
of less compaction, better plant root development and 
optimum yield. For us it is early days, but already we are 
seeing the benefits of more even crop growth, consistent and 
deeper rooting structures, better water infiltration and more 
earth worms.

The main challenge was coming up with the track width 
which would be future proof. In the end we decided on an 
8.8m system and at the time of writing all our field implements 
fit into that track width apart from our combine harvester but 
hopefully that will be concluded by harvest 2017.

Motivations: 
My family have been farmers in Suffolk for four generations 
and before that in Ayrshire and so there was considerable 
pressure on me to take on the family business!

I came to the farm in 1985 and it was typical example 
of post-WW2 agriculture. Many of the hedgerows had 

The largest connected 
weather network for 
farmers

www.sencrop.com

+44 116 350 0284

Over 8 000 stations 
across Europe and the UK

24/7 weather data
from your fields

Easy installation 
10-minutes to set-up

Take action and spray
at the right moment

Come visit us 

Hall 10 Stand 10.812
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Introduction
Herbicide resistance has become 
a major challenge to UK arable 
production and is forcing farms to 
rethink cropping choices and in some 
cases is even leading to fallowing 
instead of cropping to try and regain 
control of challenging weeds.  The 
problem of herbicide resistance has 
been exasperated in recent years by 
narrow crop rotations, withdrawal of 
previously approved herbicides and 
a period of earlier drilling dates to 
try and maximise crop yield.  A study 
by ADAS published in 2019 found 
that the majority of farmers view 
herbicides as the key method for 
weed control in cropping systems and 
that these products are often being 
applied in a reactive manner when 
weed germination is observed.  There 
has been a shift to using herbicides 
in a more proactive manner but even 
when pre-emergence herbicides are 
applied there is often a requirement 
for some later weed control in the 
growing season.  

Initial weed control options
The first step to regaining weed control 
without relying on herbicides is to 
develop a diverse crop rotation which 
allows for different sowing dates and 
the inclusion of crops which can be 
more competitive against weeds.  The 
grower should have an understanding 
of the weed seed bank and therefore 
the weeds which are anticipated 
to grow in the selected crops.  A 
detailed understanding needs to be 
gained of the germination periods, 
weed competitiveness, growth habit, 
flowering dates and periods of seed 
set and seed shedding.  Varieties 
can selected which are known to be 
better at competing against weeds 
and then be planted to avoid the 
weed germination period of the key 
weed challenges.  

The crop must be able to grow and 
thrive to outcompete weeds and 
therefore it is important to manage 
other obstacles to crop growth 
during the cropping season including 
the impact of soil compaction, crop 
diseases and pest damage.  Once all 
of these factors have been evaluated 
and managed then other forms of 
weed control can be considered to 
help improve weed control.

Non-chemical weed control
Currently the main options for 
non-chemical weed control in a 
crop rely on mechanical weed 
control.  However, improvements 
in precision applications may 
transform weed control techniques 
and allow improved weed species 
detection within the crop and enable 
plants to be removed by robots 
using techniques such as lasers, 

Written by Dr Nicola Cannon, Associate Professor of Agriculture 

CAN MECHANICAL WEEDING 
OFFER RELIABLE WEED 
CONTROL SOLUTIONS?

microwaves or air blasts.  Currently in 
field scale agriculture there are three 
main choices of systems that can 
be adopted to mechanically control 
weeds.  

General rules of mechanical 
weeding
The success of all mechanical 
weeding systems is determined by 
weather, with the best results being 
achieved in warm, windy and dry 
conditions which help the weed to 
die rapidly after the weeding pass.  
If these conditions are not met, the 
weeds can often simply become 
transplanted further along the row.  
However, if conditions are really dry, 
the weeding process can cause stress 
on the growing crop.

The action of passing a weeder 
through the soil results in some 
nitrogen mineralisation which has 
been estimated to generally be 
between 10-35kg/N/ha.  This can be 
a useful nutrient boost to the growing 
crop in the spring, especially in 
organic management systems where 
nitrogen can be limiting at that time of 
year.  But, the very process that leads 
to the nitrogen mineralisation also 
results in the death and disturbance 
of soil organisms and the oxidisation 
of soils results in loss of soil carbon.

Broad spectrum mechanical 
weed control
Tine weeders are available for 
agricultural use from 6m to 24m wide 
machines.  Generally they are highly 
adjustable machines which allow for 
a range of tine widths and angles 
and this determines how aggressively 
the tines are pulled through the 
crop.  Working speeds are relatively 
fast at about 10kph allowing for 
fast coverage of cropped area and 
potentially allow for several weeding 
passes in the same growing season.

The timing of weeding operations 
is really important and the final tine 
weeding must be completed before 
growth stage 31 in cereals or before 
stem extension in broadleaf crops 

to avoid unnecessary damage to the 
developing crop.  It is important to 
get into a growing winter crop early 
in the New Year as weeds tend to 
grow very fast with lengthening days 
and increasing soil temperatures.  
There is always a compromise to be 
made between the weeding time and 
the risk of further weed emergence 
but big weeds are far harder to 
mechanically remove as there are far 
more resilient.

  Tine weeders tend to be used in 
the same direction as the crop rows 
as running at an angle or across the 
rows would cause greater stress on 
the growing crop.

Inter-row weed control
This is an area where a great deal can 
be learnt from the horticultural sector 
which has a longer history of weeding 
between crop rows.  Machines 
such as the Garford Robocrop have 
camera row guidance systems to 
enable more accurate and faster work 
rates thereby avoiding crop damage.  
Guidance systems on inter row hoes 
rely on being able to clearly recognise 
individual crop rows and therefore 
require row spaces  of at least 20cm 
to define the rows.  These systems 
also tend to work better when the drill 
width is matched to the inter row hoe 
width so any curves within the drilled 
rows is the same across the working 
width of the machine.  It also helps to 

One Teaspoon of Healthy Soil
• 75,000 Bacterial Species 
• Metres of Fungal Hyphae
• Thousands of Protozoa
• Hundreds of Nematodes
• A Few Micro-Arthropods
• Billions of Living Creatures!!

Organic winter wheat after harrow comb weeding 
(right) and without weeding (left) on 26th March
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Samagri Ltd - Manor Court Store, Scratchface Lane, Herriard, Basingstoke, RG25 2TX - 01256 384208 - samagri@btconnect.com

* High quality, low disturbance no tillage system
* Turbo cutting disc creates a clean micro tilth for seed

to be placed in
* Rubber or steel closing wheels firm the soil around the

seed
* Tilled soil under the seed gives easy root establishment
* Modular design 4.5, 5 and 6m
* 25cm and 19cm row spacing
* Easy maintenance and low running cost
* Each drilling coulter has up to 35cm of travel for

following ground contours

DYNAMIC Direct Drill  
 Available for demonstrations

LAMMA 
Stand 
20.708

drill using GPS to keep rows straighter 
to aid the camera keep to the straight 
rows.  Another really important 
factor is that there has to be more 
crop in rows than weed for these 
camera guidance systems to function 
successfully.  Using camera guided 
inter row hoes in the weed scenario 
above would cause great challenges 
due to the narrow row spacing and 
the high weed population.

Other mechanical weed 
control options
Machines such as the CombCut or 
Weed Surfer work above the crop 
canopy and only cut weeds that are 
taller than the crop.  Many weeds 
do not have a great enough height 
deferential to be effectively managed 
by this method.  For those weeds 
which do grow taller than the crop, 

this height difference often does 
not occur until later in the growing 
seasons when weeds may have 
already caused some competition 
for light, water and nutrients with 
the crops.  However, these machines 
can be a useful tool in preventing 
weed seed return and thereby help 
prevent greater weed challenges in 
subsequent crops.  These machines 
do not remove the weeds from the 

site and therefore they are most 
effective either prior to or during early 
flowering to prevent viable seed set.  
These systems do not uproot or fully 
remove the weed and are often used 
alongside other weeding techniques.Above the System Chameleon works by drilling and then inter row weeding with the same machine.  The 

system work by offsetting the coulters after drilling on a tool bar system to become a weeder.  
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How many passes?
This is always a difficult question 
to answer as a mechanical weeding 
process can stimulate further weed 
germination and therefore increase 
weed burdens.  Generally the 
important issue is to control the 
weeds before they become too big 
and this can involve making passes 
earlier in the growing season to 
avoid weeds becoming challengingly 
big.  Early passes can be difficult to 
conduct in winter crops due to wet 
field conditions but can potentially 
be conducted when there has been a 
light frost to enable the field to travel.

The cost of mechanical weed 
control
Contractor prices for mechanical 
weed control are not clearly 
determined and in many areas there 
is still a lack of availability.  As with 
many contractors’ prices, the actual 
price is defined by the amount of 
opportunities available in the area for 
mechanical weeding but also on the 
amount of hectares to be weeded.  

Mechanical weeding    Approx. contractor  
technique      costs (£/ha)

Tine weeder 22

Inter row camera guided weeding 45

Above canopy weed removal 30

Mechanical weeding results
Trials conducted on the Royal 
Agricultural University’s farms in 

2017 growing season showed 
relatively poor control of weeds 
through mechanical weeding.  But, it 
has to be noted that this year suffered 
a very severe spring drought which 

really impacted crop growth over all 
the farm.  Weed populations really 
developed when the rain eventually 
arrived in mid-May.

These trials were conducted under 
organic farming conditions, so no 
herbicides were used to assist in 
weed control and the crop was a 
second winter wheat which with a 
very high weed seed bank. 

Neither weed biomass or wheat yield 
were influenced by the weeding 
treatments due to the large variability 
in weed populations over the large 
plots sizes.

Conclusions 
Mechanical weeding can reduce 
weed biomass but weeds can recover 
and mechanical weeding will only 
work if used in conjunction with 
other agronomy techniques to reduce 
weed populations.

Save on fuel, 
and fi nance.
Smaller fuel bills, fewer passes and now 
0% fi nance on all new machines until 
31 January 2020. Claydon Opti-Till®

creates an ideal growing environment 
for both your crops and your business.

SEE US AT LAMMA: HALL 6, STAND 6.600

For a more in-depth look at the Claydon system go to:
www.claydondrill.com  
Telephone: +44 (0) 1440 820 327

0% FINANCE 

UNTIL 31/01/20

For business users only. Terms and conditions apply. The fi nancing of CLAYDON new machines is available only through De Lage Landen Leasing Limited (“DLL”) in the UK for deliveries up to [31/01/2020]. This does not constitute an offer and is not binding on DLL. 
All applicants must be 18 or over and credit is for UK registered businesses only (subject to approval). Pricing information is a representative example only and is based on a HIRE PURCHASE basis with 3 x Annual instalments at £12,409.66, administration fees and 
option to purchase fee apply and is subject to availability. Unless specifi ed quoted price above does not include VAT.VAT needs to be repaid in full upfront. Availability of fi nancing is subject to approval by DLL and cannot be combined with any other campaign. 
Guarantees and indemnities may be required. DLL is authorised and regulated by the Financial Conduct Authority only in respect of agreements regulated by the Consumer Credit Act 1974. This fl yer has been prepared for promotional purposes only. It is not 
meant as advice on how any transaction or aspect of it should be qualifi ed from a legal, tax, accounting or other perspective. We cannot guarantee that any information provided in this document is complete or accurate or fi t for your purposes. We recommend 
that you seek independent advice.
Example: Based on 1 + 2 Annual Payments on 50% of the RRP or balance fi nanced if lower. Claydon T4 Hybrid Drill RRP £74,458. 50% of RRP £37,229 on a 1 + 2 profi le gives 3 annual payments of £12,409.66.

SEE US AT LAMMA: HALL 6, STAND 6.600
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carried out on soil samples, and 
Eurofins’ extensive plant and selenium 
analyses were made on crop samples. 
In addition, the farmers in the area were 
asked for supplementary observations.

Gypsum dissolves rapidly in soil, 
which was reflected in higher sulphur 
concentrations and conductivity 
values in a fertility analysis carried 
out during the summer following the 
gypsum spreading. Sulphate binds 
weakly to soil, as shown by the clear 
reduction in sulphur levels in a soil 
analysis in the following year. Some 
calcium from the gypsum remains in 
the cation exchange sites, displacing 
the magnesium and other cations from 
the particle surfaces. 

Gypsum appears to have 
no adverse effect on the 
availability of soil phosphorus 
for plants, and no changes 
were observed in phosphorus 
concentrations in crops. 

Sulphate in gypsum has been found 
to impair the absorption of selenium 
by plants during the first year after 
gypsum spreading, something to 
be aware of if the crops are used as 
animal feed.  However, no declines 
in selenium were observed in the  
Savijoki river research, and levels are 
generally low in the region. It has also 
been suggested that gypsum reduces 
the absorption of boron, but no 
support has been found for this claim. 
The sulphur content of the crop rose in 
the gypsum-treated plots.

Where can gypsum be used?
Gypsum is particularly suitable for 
reducing phosphorus runoff on clay 
soils and the benefits will be best 
gained by regional targeting. Around 
540,000 hectares of the drainage 
basins of the Bothnian Sea, Archipelago 
Sea and Gulf of Finland - or around 
a quarter of Finland’s entire arable 
area - are potentially suitable for the 
spreading of gypsum. Organic farming 
is being carried out on around 10% of 
the suitable arable area.The potential 
area  excludes the areas where gypsum 
application is not recommended due 
to the sulphate content of gypsum. 

Sulphate is not harmful after entering 
the sea, since sea water is naturally 
rich in sulphate. On the other hand, in 
lake-basin areas gypsum should not be 
used until information can be gained 
on how strongly sulphate runoff 
affects the sulphur content of lake-
bed water, particularly those with slow 
water exchange. A rise in sulphate 
levels could increase the release of 
phosphorus from lakebed sediments 
and accelerate eutrophication. In 
addition, gypsum is not recommended 
for use in or near nature reserves. 
In groundwater areas, careful 
consideration should be given to the 
use of gypsum, in the same way as it 
is for slurry spreading. Furthermore, 
gypsum is not recommended for use 
in acidic sulphate soils either, where it 
has only a negligible eosphorus.

Issues that must be accounted 
for by farmers
According to the EU organic farming 
regulation, natural gypsum can be 
used in organic farming but industrially 
produced gypsum (such as Siilinjärvi 
gypsum) cannot. Gypsum is not 
recommended for use in fields that 
have a deficiency of potassium or 
magnesium and are correspondingly 
rich in calcium. The addition of calcium 
displaces potassium and magnesium 
from the surfaces of soil particles, 
highlighting the imbalance between 
their various cations. Gypsum does 
not affect the acidity of arable land. 
If there is an acidity problem in a field 
it is recommended to be treated with 
lime before using gypsum as a means 
of water protection. If a well is located 
in the gypsum spreading area a zone 

should be left around the well.

Gypsum produced as a by-product of 
the phosphoric acid industry contains 
a small amount of phosphorus (e.g. 
0.2% in Siilinjärvi gypsum). The farmer 
may choose to take this into account 
when determining the amount of 
phosphorus fertilisation. However, the 
fertiliser restrictions associated with 
environmental compensation take no 
account of the amount of phosphorus 
contained in gypsum.

Gypsum has the potential to 
reduce phosphorous in the 
Baltic
The use of gypsum on arable land has 
the potential to reduce the inflow of 
phosphorous by some 300 tonnes a 
year. This action would help achieve 
the phosphorus reduction targets set 
by the HELCOM Baltic Sea Action 
Plan and the Finnish Marine Strategy. 
If gypsum amendment were also 
introduced in Sweden, Denmark 
and Poland, for example, an annual 
reduction of 1,500 to 2,000 tonnes 
would be achieved. In the long term 
the gypsum would begin to improve 
the condition of the entire Baltic Sea. 

Adding gypsum to current soil 
run-off plans
Attempts have been made to reduce 
agricultural phosphorus leaching in 
Finland by preventing the runoff of 
solid matter and limiting the amount 
of phosphorus fertilisation in fields 
which have higher phosphorus levels. 
However, phosphorus leaching from 
fields with high phosphorus levels only 
reduces in the long run, when excess 

Nutrient and soil run-off to water 
courses is a major concern in Finland, 
with land in the southwest of major 
concern. For more than 20 years 
farmers in the region have been 
involved in many efforts to reduce the 
problem. These have included the use 
of buffer strips which will physically hold 
back run-off and encourage the water 
to soak away. Fertiliser restrictions 
have been another measure, but all 
have not been sufficiently effective, 
particularly in the aim of lowering the 
phosphorous load. 

Farmers have known the positive 
effects of gypsum on soil condition for 
more than 100 years and for the past 
ten years there has been considerable 
interest and research done to find out 
how well gypsum prevents mineral 
leaching, especially phosphorus. The 
product is widely available in Finland 
as an industrial by-product from 
the phosphoric acid industry from 
Siilinjärvi. Gypsum is formed when 
locally mined apatite is dissolved in 
sulphuric acid. Because apatite from 
Siilinjärvi contains no heavy metals or 
radioactivity, the gypsum generated by 
its process is safe to use. The leaching 
of phosphorus is strongest from fields 
susceptible to erosion, or those that 
have abundant phosphorus reserves. 
Such fields can be found in the river 
basin of the Archipelago Sea.

Adding gypsum as a water protection 
measure is simple and feasible for 
large-scale use. It supports the 
official goals and targets for reducing 
phosphorus leaching and accelerates 
their achievement. Gypsum has a 
direct impact on leaching, which 
improves the state of coastal waters. 
As a non-productive investment, it 
is also eligible for support through 
agricultural subsidy programmes.

The trial concluded that applying 
gypsum to the land reduced phosphate 
and other leaching immediately and 

at low cost. No adverse effects were 
detected.

Spreading uses farm equipment
Gypsum is easy to apply to the soil 
using a lime or manure spreader. 4 t/
ha of gypsum will achieve results in 
controlling leaching.  Gypsum can 
be spread on stubble fields in the 
autumn if the farmer is planning no-
till sowing in the spring. No-till sowing 
should not be carried out directly 
after gypsum spreading, because the 
ionic strength of the fields surface 
may temporarily rise to a level that 
hampers germination. Gypsum should 
be spread during a dry period, and it’s 
best not to plan to store it for a long 
period and it will settle into lumps 
which reduce spreading accuracy. 
It can be stored at the side of the 
field, but needs to be covered by a 
tarpaulin. This will prevent it being 
blown and also stop the surface from 
going hard. 

Gypsum appears to be active for 
around five years, and the project is 
monitoring the river conditions for 
almost that time. 

The effects on water quality
The Finnish investigation is covering 
1,500 hectares in a research area 
totalling 82km2, of which 43% arable 
land. The control area is in one block 
upstream of the test area. There is 
woodland, houses and fields which are 
cultivated in many different ways. 

The sulphate content of gypsum 
was considered a key risk factor in the 
use of gypsum as a soil enhancer and 
a way of reducing run-off. Sulphate is 
a naturally occurring substance that is 
abundant in sea water, for example. 
Being highly soluble, it also leaches 
off fields over a period of years. After 
gypsum spreading, the Savijoki river 
had an average sulphate content of 
32 mg/l compared to 11 mg/l before 

spreading. In the first rains after 
spreading, sulphate concentrations 
briefly rose to 320 mg/l, but did not 
exceed 100 mg/l at any time thereafter.

They found that the measured 
sulphate concentrations were found 
to have no adverse effect on the 
behaviour or occurrence of adult thick-
shelled river mussels, or the survival 
of their larvae. Neither was any effect 
observed on fish stocks (including the 
reproduction of trout) or in the growth 
of antifever fontinalis moss. Further 
findings on the effects of gypsum 
amendment on trout reproduction 
will be obtained after another gypsum 
spreading project in the Vantaanjoki 
river.

Could gypsum end up in 
groundwater?
Because the sulphate and calcium 
contained in gypsum easily runs 
off with water, it can end up in 
groundwater after being filtered 
through the soil strata. Gypsum is not 
therefore recommended for use in 
areas where groundwater is collected 
in underground aquifers, although 
moderate concentrations of sulphate 
or calcium are not detrimental to 
humans or infrastructure. Samples 
were taken from seven wells located 
close to the gypsum-treated plots 
in the Savijoki pilot area. There was 
no change in the sulphate or calcium 
levels of the well water, apart from one 
well where it was found that surface 
water had gone directly into the well 
from the surface of the field. This well 
also showed a significant increase 
in nitrate, which is not contained in 
gypsum.

Monitoring of soil and crops
The project monitored crops and 
the soil on 30 plots before and after 
gypsum spreading. Basic tests and 
microbial activity evaluations were 

Editor Mike Donovan interprets a vital study on soil run-off from Finland

GYPSUM TRIALS SHOW 
MAJOR BENEFITS ON SOIL AND 

PHOSPHATE RUN-OFF

Gypsum being spread with a muck spreader. A lime spreader is as suitable
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phosphorus is removed from the soil 
along with the crop. On the other hand, 
stepping up anti-erosion activities is 
costly. With gypsum applications a 
reduction in phosphorus runoff can 
be achieved faster and more cost-
effectively than with current methods.

Stepping up anti-erosion activities is 
costly. With gypsum treatment, a result 
can be achieved faster and at less cost. 
The costs of gypsum amendment have 
been ascertained in the Savijoki river 
pilot and earlier projects, all of which 
involved the use of Siilinjärvi gypsum. 
The total cost of the process was 
around EUR 220 per hectare, with 
haulage from Siilinjärvi to the farms 
accounted for about 60% of the cost. 
The remainder is divided between the 
material and the costs incurred at the 
farm.

What the farmers think
If gypsum amendment were covered 
by the agricultural support scheme, 
most farmers who participated in the 
Savijoki river pilot project thought 
that they would use the scheme. The 
experiment was positive for many 
of them and they would be ready to 
recommend the use of gypsum to 
others.

The survey indicated that none of 
the farmers experienced reduced crop 
yields or adverse soil conditions due to 
the gypsum. Individual farmers found 
the effect on yields was positive, 
but most said the effect was neutral. 
Improved soil condition was reported 

by farmers who either ploughed or 
light-tilled their fields  – about 30% 
thought it had a positive effect on the 
soil. A few no-till farmers also believed 
there was some improvement. 
Compaction and ruts from spreading 
work was noted by 25%, but others 
experienced no problems at all.

A total of 55 farmers were involved 
in a gypsum-spreading pilot carried 
out in the Savijoki river basin in Lieto 
and Paimio in the autumn of 2016. The 
farmers ordered the gypsum through 
an agricultural retailer. Most of the 
spreading (80% of the farms) was 
done through a contractor, and the 
rest with the farms’ own equipment. 
After the gypsum was spread, 58% of 
the fields were subject to light tilling, 
33% were ploughed and 9% were left 
untilled. Nine out of ten of the farmers 
estimate that the different stages 
of gypsum amendment – delivery, 
gypsum storage and transport around 

the farm, and spreading – went well. 
More than 70% considered the 
method well suitable for use between 
other farm works at field. On individual 
farms, difficulties arose due to the 
capacity of the related fields, later-
than-expected threshing, and windy 
weather. The success of the large-
scale pilot was promoted by long spells 
of dry and fair weather in the autumn 
of 2016. The experiences of farmers 
were gathered through surveys and 
joint events between 2016 and 2017.

Science backs up practice
Erkki Aura began to study the impact 
of gypsum on clay erosion in the early 
2000s. His experiments were followed 
by Kemira GrowHow’s laboratory 
tests and the TraP project in 2007–
2010, in which Nurmijärvi did rain 
simulation tests were carried out in 
a laboratory and a 100-hectare pilot. 
The effects were monitored by the 
TraP Follow up project. At the same 
time, the implementation of gypsum 
amendment was tested alongside 
farmers in the TarVeKe project. The 
TEHO project involved examining 
the impact of gypsum addition on soil 
characteristics, and investigating the 
spreadability of gypsum. In gypsum 
pilots performed for the SAVE and 
NutriTrade projects, the suitability 
of gypsum amendment was tested 
for large-scale use. In 2018, a new 
gypsum spreading project began in the 
Vantaanjoki river basin in Uusimaa.

Projects and financiers
The SAVE Project (2016–2018) is 
fund by the Finnish Ministry of the 
Environment, and the NutriTrade 
project was funded by the EU Interreg 
Central Baltic (2015–2018). SAVE is 
part of the government’s key project 
for a circular economy. Organisations 
implementing the projects are 
University of Helsinki and the Finnish 
Environment Institute Partners: 
John Nurminen Foundation, Natural 
Resource Institute Finland, Yara, Baltic 
Sea Action Group, the agricultural 
producer associations MTK and 
SLC, Southwest Finland ELY Centre, 
Luode Consulting, LounaisSuomen 
vesiensuojeluyhdistys, University of 
Jyväskylä, Turku University of Applied 
Sciences, Nixplore, ProAgria and 
Eurofins.

Gypsum is white and powdery and is used in building boards

The ions get to work rapidly, increasing the ionic 
strength of soil Visit our website, your local HORSCH dealer 

or call 01733 667895.

Avatar SD
HIGH PERFORMANCE DIRECT DRILL
A high performance direct drill with single disc coulter for no-till farming

— 3m to 12m working widths 

—  reliable 2-bar design for high harvest residues

—  single, double or triple hopper for seed, fertiliser and microgranules
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Back to Basics
In 2013 I was awarded a Nuffield Scholarship to look at the “Long 
term benefits of No-Till Farming”.  My appeal to the Nuffield 
selection panel was that I wanted to visit farmers around the 
world who had been no-till farming for over 20 years and try 
to bring back some common threads and ideas which could be 
helpful to UK growers in our climate and on our soils.  (As an 
aside, my report title was changed to “Moving from Sustainable 
to Regenerative Agriculture using No-Till Systems”. It can be 
found on the Nuffield Farming website if you fancy having a 
look!)

Whilst thinking of what to write for this, my 6th article for Direct 
Driller, my mind was cast back to the 4 main recommendations 
of that report.

These were…

1. Use a low disturbance no-till drill

2.  Retain residues on fields/chop all your straw. (Straw for 
muck deals are still good!)

3. Use diverse rotations 

4. Grow cover and catch crops where possible

Now there’s obviously a lot more to add to that short list, and 
even in the 5 years since my report was published there have 
been those that have improved on this.

It’s very easy to think that things move on and are improved 
with time. However with the difficulties surrounding this 
autumn’s weather and planting conditions I’ve come back to 
these 4 principles with renewed belief and optimism. I can 
honestly say that if it were not for no-till and cover crops our 
farm would look very different to what it does today, the 24th 
November.

Stubbles were left as long as possible behind the combine and 
in the case of OSR and most wheat stubbles a cover crop was 
planted which would in most cases has established reasonably 
well. Even the stubbles where no cover or catch crop has been 
planted with the drill we still have the volunteers and some 

weeds seeds which have given us a green carpet on which to 
drive and plant crops. I’m not claiming that we’ve had particularly 
horrendous weather but even with heavy rainfall every week 
since the 23rd September we have been able to travel on almost 
all our land after 3 dry days. Even now with 40% of the farm still 
to plant I’m fairly confident that we can get the remaining Beans 
and Wheat in the ground if we get a dry spell. (Don’t laugh!)

Field comparison shows no-till benefits
The benefits that come from what is now 7 seasons of low 
disturbance no-till are huge. Being able to travel on undulating 
fields with a 300hp tractor and 4.8m drill given the weather 
we’ve had is quite remarkable when in adjacent fields, that have 
been ploughed, the water is glistening on the surface and even 
a quad bike makes a mess! The only visual evidence of our visit 
to the field is the rather satisfying stripes in the stubble or cover 
crop left by the drill. We’d be lost without GPS!

The frustration and lack of patience this autumn can been 
seen by all those farmers who have been looking at social media 
recently, with horrendous pictures of tractors, drills and root 
harvesting equipment stuck in the mud. It’s a truly heart breaking 
scene particularly when you think how much time, money and 
effort have gone into producing that crop. The temptation to 
try and get some more planted has seen us plant in less that 
ideal conditions and into the night on more than one occasion. 
The novelty of unblocking 42 press wheels on the drill is now 
wearing thin. We just hope that those seeds planted into what is 
a well structured soil will grow away and the damage to the soil 
is something we can rectify!

With that in mind we made a purchase on the farm this 
autumn that some might feel is unnecessary! (But not quite as 
bad as buying a plough!). We had bought  (at a farm sale last 
year) a 3m subsoiler and fitted a seeder with the plan being 
that we would plant our Oilseed Rape with it on a rotational 
basis! With OSR in the rotation about every 6 years this was 
a decision we were willing to take in order to get the crop off 
to the best start. Because of the wet weather in August we 
decided to subsoil the ground destined for OSR just after the 
winter barley was harvested so that drilling could take place in 
a more timely manner in late August. This worked to an extent 
but the unevenness of the subsoiling finish was not to our liking. 
When the opportunity arose to part exchange this 3m machine 
for a 4m folding low disturbance subsoiler we jumped quickly, 
and whilst in an ideal world I’d like to farm with just the cross-
slot drill and a set of Cambridge rolls, there are times when to 
rectify previous problems or start some new ground afresh a 
pass of a very low disturbance tine is required. I can also see 
that we might be in demand on neighbouring farms next year 
to rectify some of the damage to soil structure that has taken 
place?!

In the past week the cover crops that were destined for spring 

FARMER FOCUS 
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barley have seen a flock of sheep move in. They will move round 
about 50 acres each week and also have some permanent 
pasture hay fields to graze. I’m still undecided as to whether 
this is the right thing to do. I have told the contract grazing 
shepherd that if conditions allow I’ll keep planting wheat into 
these cover crops. I just feel spring barley will be overdone and 
a very average second wheat crop could be more precious and 
marketable come this time next year.

I really didn’t want to focus on the weather with my offering 
this issue! With the weeks of sitting around, there has been the 
opportunity of thinking “what would we have done differently?” 
There were one or two nights around the 10th October that I 
could have gone longer into the night but other that that there’s 

very little I would change. One thing we have discovered is that 
it’s good to talk and a number of local farmers have met up a few 
times recently for breakfast. It’s always good to know that you’re 
in the same boat! (Quite literally for some of us!)

So what’s next? 
It’s very difficult to relax and pack away for the winter when 
there still even the faintest possibility of planting more before 
Christmas, but one thing I can look forward to next year is a 
place on the Institute of Agricultural Management - Leadership 
Course. I’m looking forward to some personal development out 
of the normal farm environment and making new friends in the 
process.

www.qlfagronomy.co.uk    

AVAILABLE WHEN ORDERED NOW  
Telephone: 01952 727754    Email: web@qlf.co.uk
Email for trial data and for advice speak to George Hepburn on 07876 871 382 

1. Developed and perfected since 2010 with hundreds of independent and farm trials proving its many 
benefits over millions of acres across US, UK & EU. Used by the last 2 winners of UK ‘Soil Farmer of the Year’.

2. L-CBF BOOST™ mimics and expands vital work of the crop’s own complexed exudates which feed the Rhizosphere 

microbes & fungi to increase root mass, OM, release growth promoters, vitamins, hormones, more locked in and available nutrients.

3. Improved rooting, emergence, canopy cover, drought resistance & less weed competition. Mycorrhizal fungi can 
increase root absorptive area by up to 100 fold for example; N, P, S, Zn, Cu, Mo and water.

4. Increased disease resistance, nutrient recycling, fertiliser efficiency & available organic soluble N & P. Actinomycetes 
and fungi release antibiotics i.e. penicillin. Others protect roots from harmful pathogens. More N fixing microbes increase organic soluble soil N.

5. Better Efficacy of agrochemicals and foliar feeds. Feed little and often with every spray, less scorch and
 drift, simple to use, low cost, long storage, greater conversion to OM, faster elimination of glyphosate 
residues, reductions in chemicals and fertiliser. Attraction of scarcer 
beneficial insects and reduction of aphids. 

THE N0 1 COMPLEXED CARBON ADDITIVE with balanced crop nutrients 
is a better start for your OSR AND CEREAL by increasing microbes & fungi 
to improve HEALTH, QUALITY and YIELDS up to and over 10%

No L-CBF BOOSTTM L-CBF BOOSTTM Farm Trial 
Photographed May 2019

For Organic Use
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 ECO-T - The Future of Efficient Crop Establishment

DRILL MANUFACTURERS
IN FOCUS...

FEATURES FOR THE WET
Dale Drills have been helping 
farmers to drive down the cost 
of crop establishment for over 20 
years. Founded by Lincolnshire 
farmer, John ‘Edward’ Dale, the 
company has been a long term 
advocate of low impact cultivation 
– recognizing the importance it has 
for improving soil structure and the 
associated benefits of improved 
fertility and increased yields.

Now run by Edward’s two sons, 
Tom and James, who grow 3500 
acres of combinable crops (utilising 
No-Till and CTF techniques) in 
North Lincolnshire, the company 
pride themselves on their 
technical expertise and practical 
understanding.

Autumn 2019 has been dominated 
by extremely wet weather, effecting 
many farmers establishment of winter 
cereals. Whatever the establishment 
system, and machine used this year 
it has been a challenge, and it would 
be foolish to say otherwise, however 
there are several features of the Dale 
Drills Eco Drill range of seeders which 
offer significant benefits to users in a 
wet autumn such as this.

Tines
Tines are known to cope better in 
wetter conditions than discs as they 
don’t rely on friction with the soil 
to turn them.  A forward facing tine 
like that fitted to our drills will also 
‘pull’ itself into work reducing the 

need for additional weight in the drill 
preventing compaction of vulnerable 
wetter soils. 

The angle of attack of a tine will 
have a significant effect on the 
potential to smear the soil. The Dale’s 
forward facing tine gently lifts the 
soil, preventing smearing, whilst a 
straight tine, with no angle of attack, 
will be more prone to smear the 
bottom of the drilled line when soils 
become wetter, trapping moisture in 
the seed zone.

Low Draught
The Dale Drill’s narrow, 12mm wide, 
point is designed to work down 
to seeding depth only, reducing 
the power requirement of the drill 
to a minimum of 20hp/m (more 
typically 25hp/m). This helps in a 
wetter season in several ways: lower 
hp tractors are lighter - reducing 
potential compaction, the risk of 
wheel slip is lower – preventing 
surface compaction and exposure of 
wetter/stickier soil, a wider drill can 
be pulled by the same sized tractor 
– reducing trafficked soil and so 
compaction.

Accurate Depth Control
Once the soil profile is wet to depth, 
we rely on a few days of dry weather 
to form a crust to allow drilling. 
Deeper seeding will ‘stir’ the crust 
and bring up wetter soil from depth 
increasing the likelihood of machines 

blocking. The Dale’s independent 
drilling assembly depth control 
allows users to drill accurately to the 
desired depth, safe in the knowledge 
that contours across the working 
width of the machine will not cause 
seed to be placed very deep nor very 
shallow, as can be the case with rigid 
machines.

Depth Setting Press Wheels
Press wheels are often the downfall 
of many machines in wetter 
conditions as gearing into wet soils 
is reduced ultimately leading to the 
press wheels stalling and the whole 
machine sledging. Not only does this 
stop the drill working but also incurs 
a lot of time spent with spades and 
pressure washers unblocking the 
machine.

The Dale Drills’ steel press wheel 
has proven itself in the wetter, 
stickier soils experienced this year. 
Castellations on the outer rim of 
the wheels help to gear the wheel 
into the soil encouraging it to turn, 
whilst its steel construction not only 
prevents punctures, but also allows 
for a scraper to be positioned close 
to the wheel ensuring soil does not 
build up. The rolling diameter of 
the wheel has also been carefully 
considered to be large enough to 
have sufficient gearing, whilst being 
small enough to rotate at a decent 
rpm adding to the inertia of the 
wheel and creating centripetal force 

to ‘flick’ the soil from the wheel.

Meir Soil Conditioner
Dale Drills sister company, Meir 
Agriculture, was recently established 
to produce a range of cultivators 
designed to fit within a Conservation 
Agriculture system. Launched 
at LAMMA 2019, the Meir Soil 
Conditioner (SC) has seen extensive 
interest over the last 12months with 
several machines sold to date. 

The SC is designed to effectively 
relieve compaction down to 
approx. 12” without excessive soil 
disturbance at the surface. This is 
achieved by utilising a straight cutting 
disc in front of each tine to ‘crimp’ 
the surface and prevent ‘boiling’ of 
the soil at the point that the tine 

enters the ground. A narrow, 15mm 
wide tine is utilised to further reduce 
disturbance of the soil at the surface. 

A tungsten carbide tipped point 
protrudes 150mm ahead of the 
leading edge of the wing to fracture 
the soil in front of the wing. Tungsten 
protected wings lift the soil 40mm 
along its 195mm length. The 
reduced angle of attack this creates 
prevent excessive soil movement at 
the surface, even when working at 
shallower depths. 

Used in conjunction with a Dale 
Drill, the Meir SC can help farmers 
‘nurse’ their soils into a reduced till 
regime without affecting yields. The 
low disturbance loosening ensures 
soils are free from compaction whilst 
maintaining the soils more natural 
structure, leaving column support for 
future trafficking and not disturbing 
Earthworm populations and existing 
root structures which are helping to 
hold soils open. The Meir SC has also 
been integrated into CTF systems 
with great success as Trafficked 
regions have been loosened without 
effecting the traffic-ability of the soil, 
improving drainage and crop rooting 
in that region of the soil.

LAMMA 2020
Dale Drills will be exhibiting it’s range 
of No Till and Min Till drills alongside 
the Meir SC on stand 20.774 at the 
LAMMA show on the 7th & 8th 
January at the NEC and welcome 
farmers to come and visit them. 
Further information on their products 
can be found at www.daledrills.com 
or by emailing info@daledrills.com or 
calling 01652 653326.

Key benefits of Dale Drills 
in the wet…
• Tines perform better in the wet
•  Narrow shallow working tines 

avoid damaging soils and leaving 
open slots

•  Low hp requirement – allows a 
lighter tractor on a wider drill

•  Independent contour following 
– avoids unnecessary deep 
working

•  Well geared press wheels – 
keep turning in the wet

•  Clearance in drilling frame – 
prevents blocking 
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INNOVATIVE FARMERS -FARMER 
LED RESEARCH ANSWERING 

FARMERS' QUESTIONS

The Innovative Farmers’ field lab 
‘’Alternative methods for terminating 
cover crops’’ was sponsored by AHDB 
and run by ADAS researcher Helen 
Holmes. There were 5 trialists on 7 
farms and each farm grew 2 standard 
covers plus others of their own choice 
making this trial their own. 

The two control covers used were 
spring oats with oil radish and a 
bigger mix of phacelia, buckwheat, 
mustard and berseem clover. These 
were chosen as being readily available, 
cheap and almost standard seed 
mixes. The oats/radish mix is also 
frost tolerant. The individual farmers 
own choices included peas, oats and 
buckwheat and spring beans with 
phacelia. The poor autumn led to 
delayed drilling and poor germination 
which, followed by the cold spring 
meant that there were some crop 
failures, but this is an important part 
of the learning experiences associated 
with farmer-led trials. Many of these 
discoveries relate more to cover crop 
management than destruction but that 
also reflects how little we really know 
about such things.

The control termination techniques 
were glyphosate or plough(organic), 
crimper roller and Cambridge roll. 
Farmers own options were to graze 
with sheep, treat with liquid fertiliser or 
flail topper.  All decisions about timings 
and actions were the farmers own but 
they were all asked to maintain similar 
protocols for all common control 
treatments. 

The trial plots were then drilled with 
spring crops following normal farm 
techniques and yields taken at harvest. 
Significantly none of the treatments 
reduced following crop yield compared 
with glyphosate. 

Mechanical Cover Crop 
Termination
Using the Cambridge roller on a frost 
was for many a surprisingly successful 
treatment, especially since many farms 
have one, and wide widths make it a 
relatively quick method. Although 2 
passes were visibly better, trial wise one 
was as effective. The Flail topper was 
effective at destroying covers but there 
was often regrowth because growing 
points were not destroyed. The fertiliser 
was ineffective, but it was considered 
that the application was too late and 
may have worked in conjunction with 
the crimper as a seedbed fertiliser 
application at drilling. Although not 
thought to be as effective as a roller 
overall, there was an indication that 
the crimper was more effective against 
radish, possibly by crushing the root 
top which then rotted.

For the organic farmer 
the importance of weed 
suppressing covers was 
plain but he did notice that 
there was a noticeable 
difference in tiller numbers 
across the trial plots on his 
farm. 
He considers this due to different 
nitrogen residues left in the soil, 
something which also needs to be 
looked at as a potential additional 
source of nutrients for conventional 
farms.

Overall the conclusion was that these 
alternatives were options to use as part 
of weed control strategies on farms 
either as alternatives to glyphosate or 

as a means of reducing glyphosate use. 
Potentially, it could lead to different pre 
or post emergence chemical methods 
being used in spring crops reducing 
the reliance on glyphosate. This could 
be used as part of a strategy to reduce 
resistance risk.

David White, one of the farmers, 
concluded that rolling did have the 
potential to reduce glyphosate usage 
to just one application before spring 
drilling which he considered to be 
worth discovering. He also sees 
Innovative Farmers as part of a learning 
experience and one of the benefits was 
the communication within the group, 
meeting and visiting other farmers and 
sharing positives as well as failures. 

In the BASE UK supported trial, no-till 
and amendments for soil health, the 
role of Gypsum as a soil conditioner 
was investigated. The farmers had been 
applying gypsum regularly, but the trial 
looked at the process more scientifically 
and attempted to investigate differences 
across the field. The results showed 
positive effects of gypsum application 
on clay soils particularly with regards 
to soil bulk density and aggregation. It 
was noticeable that there was a better 
response on ‘poorer’ land within the 
field associated with more clay. A 2t/
ha application also lead to a reduction 
in penetrometer readings, indicating a 
reduction in compaction. In field results 
appeared to be better than those from 
a Lab.

NIAB have run a trial investigating 
increasing nutrient efficiency from 
anaerobic digestate. The issue is 
relating to effect of autumn application 
of nitrogen rich digestate rather than 
at the optimum time when crops are 
actively growing. First year results show 
that cover crops hold the nitrogen in the 
top layers of the soil or in their leaves 

A common question being asked by farmers looking at Conservation Agriculture is whether it can be done without 
glyphosate. This is partly due to the possibility of its withdrawal but also because many farmers want to reduce all production 
costs and not become dependent on one input or technique. It is also a question being asked by organic farmers wanting to 

use less cultivations and increase use of cover crops without the need to plough every time.

and so there is significantly less risk 
of leaching, a potential problem with 
autumn applications. How much of that 
N is used by the following crops will 
determine how useful this practice is. 
The follow up trial anaerobic digestate 
impacts on soil microbiology and 
nitrogen retention will consider this as a 
natural progression of the trial as well as 
investigating effect of soil microbiology. 
This is an important consideration for 
farmers because independent research 
is essential to ensure that we take 
most benefit from new technologies. 
Although a potentially useful input, we 
still have a lot to learn about positives 
and negatives of digestate.

A further Innovative Farmers trial 
Electrical weeding for bush and 
cane fruit, appears a strange trial 
to highlight in an arable article. This 
is a European Agricultural Fund for 
Rural Development (EADRD) funded 
project investigating the potential for 
electricity to be used for weed control. 
These trials were in blackcurrants 
and chuckleberries (a cross between 
a redcurrant, a gooseberry, and a 
Jostaberry (itself a cross between a 
blackcurrant and a gooseberry)). The 
aim was to keep the so-called herbicide 
strip, half a metre either side of the 
base of the bush, weed free. Although 
herbicides are commonly used these 
trials, this investigated the potential to 
replace the herbicides or hand-weeding 
needed to make crop harvestable. 
The demand from the public for less 
chemicals in fruit production is also a 
factor in these trials.

Run by ADAS, these trials tested a 
prototype machine manufactured by 
Rootwave which used a PTO driven 
generator and transformers to get a 
high voltage, low amperage current to 
electrodes. These effectively create a 
circuit through the plant killing it by over-
heating the plant cells. Experimentally 
this has been shown to work on all 
plants except woody species and the 
trials investigated the effectiveness of 
weed control as well as working speed 
and persistence of control.  Perennial 
weeds such as docks and thistles are a 
specific problem affecting mechanical 
harvesting of these crops, however 
grass weeds are also very competitive. 
The first year’s trial showed that the 
weeder struggled with a big biomass 

of grass scorching but not killing it, but 
it did demonstrate a 39% reduction in 
creeping thistle numbers. 

In the second year an additional newly 
planted field was added and so we 
were able to investigate effect on a 
wider range of annual weeds as well 

and results were very good as shown.   

The trial also included a soil biology 
assessment to ensure that there were 
no negative effects on soil biota. A 
CO2 burst assessment showed no 
reduction in biological activity following 
treatment, and although this was 
expected because there is no direct 
contact with the electrodes, it had been 
a concern expressed by some. 

Fuel use was also measured and was 
found to be comparable with that of a 
sprayer tractor. Speed of operation and 
number of passes needed were part of 
the assessments being made with the 
prototype machinery in these trials. 
Initial results show that in a permanent 
crop situation multiple passes are 
needed, and slower passes increases 
efficacy, but that may be different 
in an annual rotational crop.  Future 
development of the machine may have 
a different voltage reducing the number 
of passes required.

As a potential form of weed control 
in fruit crops these trials have 
demonstrated some potential but 
the interesting aspect is its potential 

application into arable crops. The 
ability to run the electrodes between 
row crops such as sugar beet or even 
cereal plants gives an alternative, non-
chemical control which will kill even 
herbicide-resistant plants. Working 
under the crop canopy also has benefits. 

The effectiveness against rhizomatous 
weeds like thistles and couch grass 
has also good environmental benefits. 
There is also the potential to link this 
with weed sensing technology so that 
power is only used there is a weed to 
treat such as on above crop weeds like 
wild oats or bolted beet or at ground 
level with seedlings using robots.  

All Innovative Farmer trials are available 
on the website www.innovativefarmers.
org or follow the QR Code below, 
visitors need to log in, but access is free 
to all trials. 

 

Caption: As a comparison an alternative shallow mechanical weeder led to constant germination of new 
seedlings whilst the electric weeder, by not disturbing the ground, gave good persistence of control. 
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According to the European Biostimulants 
Industry Council, a biostimulant is a 
material that contains substances and/or 
micro-organisms whose function, when 
applied to plants or the rhizosphere, is to 
stimulate natural processes to enhance/
benefit nutrient uptake, nutrient 
efficiency, tolerance to environmental 
stress and crop quality. Within the 
increasing number of companies, both 
manufacturers and suppliers, offering 
microbial based biostimulants into UK 
agriculture PlantWorks Ltd, based at the 
Kent Science Park and NIAB EMR, has 
one of the longest scientific programmes 
that has sought to refine consortia of 
beneficial bacteria and Mycorrhizal 
fungi and trail them across the UK. Here 
Natallia Gulbis, Technical and Arable 
Farming Lead at PlantWorks Ltd talks 
about the last two years’ of trials.

Founded in 2000, as a spin out 
company from the university of Kent, 
we are the UK’s only mass producer of 
Mycorrhizal fungi (MF) and a producer of 
Plant Growth Promoting Rhizobacteria 
(PGPR) since 2014. PlantWorks has 
built a reputation as a technology-led 
company with established markets in 
many areas of horticulture. 

In 2014 the company commenced 
the development of a liquid based 
PGPR biofertilizer to complement 
the Mycorrhizal fungi range for the 
agricultural market. We are now five years 
through this journey and have developed 

a range of PGPR based products for both 
cereal and vegetable crops. During this 
time, we have continually developed the 
products to optimise performance and 
user experience including formulating 
the products to best suit the crop, 
increasing our understanding about 
application methods of the technology 
and how different rotations effect their 
performance.  

One of the major milestones 
to come from our research to 
date has been to confirm that 
more, in terms of diversity of 
strains of different bacteria, is 
not always better, in fact the 
converse can be true. 

A significant series of experiments 
showed that a crop specific tuned 
consortium of bacteria performed 
best in terms of yield and nitrogen use 
efficiency. This research underpinned the 
formulation and launch of the SMART 
ROTATION 3 range of bio-fertilisers 
that have been trialled extensively in 
over 70 trials in the UK over the past 
2 years, much of this work undertaken 
in collaboration with the UK’s major 
agronomy companies and research 
institutes serving applied agriculture.

The body of data collected from these 
trials now enables us to apply rigorous 

statistical methods to determine the 
value-added effects of applying SMART 
ROTATIONS 3 in your field. Mixed linear 
modelling is a statistical method that 
estimates mean values across large 
datasets taking into account fixed (e.g. 
treatment with PGPR) and random (e.g 
farm) variables.  Using this method across 
534 data points collected over 2 years 
of trials across 3 arable crops grown on 
12 different farms across the country 
the model has shown that application of 
PGPR gives a 10.5% increase in ear count 
and a 5.6% increase in yield compared 
to untreated controls (figure 1). When 
broken down by crop yield increases are 
estimated to be 8%, 7.5% and 2.9% for 
barley, oat and wheat respectively.  

*  NB The estimated means displayed in 
these graphs are a combination of oat, 
wheat and barley data combined and 
therefore do not reflect the absolute 
yield you would expect for any one 
of these crops.  The figures quoted 
for 'ear count' and 'yield' are baseline 
figures with all other factors, other 
than the addition of SR3 (plant growth 
promoting rhizobacteria), removed and 
therefore these figures do not represent 
actual ear counts and yields

In 2020 we will focus on research that 
will seek to improve the application of 
the technology with a particular focus 
on increasing the bio-fertilisers ability 
to enter the root zone efficiently and 
consistently in all weathers. Where 
previous work had sought to challenge 
the technology across many crop 
and soil types this work will focus 
on two ‘monitor’ farms in Kent and 
Cambridgeshire and will enable us to 
offer further knowledge on how best to 
use this exciting technology.

The liquid bacteria products are sold 
under the SMART ROTATION 3 brand 
name and are supplied as liquid cultures 
and sprayed to ground after drilling and 
for winter crops applied again in Spring. 
Currently the products are sold in units 
sufficient to treat 5 hectares and are 
simply added to the spray tank, set for 

Written by Natallia Gulbis, Technical and Arable Farming Lead at PlantWorks Ltd

BIOFERTILISERS; THE 
STATE OF PLAY IN THE UK

course droplets, with a recommendation 
of 200 litres of water applied per hectare.  

Products are tuned and available for 
wheat, oats, barley, OSR, sugar beet, 

potatoes & carrots and leek & onions.  

In an regulatory environment where 
the use of chemicals, whether they 
be fertilisers or pesticides, are being 
restrained, as we rightly focus on the 
long term health of our soils, the use 
of biofertilisers are increasingly seen 
by many as a technology that will be 
adopted as common practice in the years 
ahead. There is a considerable body of 
research being undertaken in the UK 
throughout the university sector on 
the role of microbes in enhancing crop 
efficiency and we are one of a number 
of pioneering companies that are ‘tuning’ 
the technology for real life application.

About PlantWorks
PlantWorks is a leading agricultural 
and horticultural research firm that 
specialises in sustainable, natural plant 
growth solutions. Based at the Kent 
Science Park and NIAB EMR, PlantWorks 
has a core science team embracing the 
disciplines of soil biology, bacteriology 
and plant science.  

PlantWorks is one of the largest 
manufactruers of mycorrhizal fungi 
in Europe and produces five well 
characterised strains within its controlled 
growing facilities split between East 
Malling Research and Kent Science Park. 
PlantWorks maintains a large collection 
of Plant Growth Promoting Rhizobacteria 
(PGPR) that it routinely cultures and 
formulates in support of farming trials 
and new product offerings.

	

smart.plantworks.co.uk +44 (0) 1795 411527 sales@plantworksuk.co.uk

Biofertilisers 2020

SR2 Mycorrhizal 
Fungi £39/ha

£20/haSR3 Beneficial
Bacteria
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HORSCH LEADS WITH NEW 
MECHANICAL WEEDING SOLUTIONS

At this year’s Agritechnica Michael 
Horsch, farmer and founder of the 
well-known German farm machinery 
company, introduced the concept 
of a dual or hybrid approach to crop 
management, using a combination of 
the best and most effective parts of 
biological inputs together with the best 
and most necessary chemicals. 

“For the past five years I have learned 
a great deal from the best organic 
farmers, how they manage arable and 
root crops, and how they are building 
humus and soil condition to combat 
plant disease and threats to their crops,” 
says Mr Horsch.

“Organic farmers have the experience 
with tillage methods, mechanical weed 
control and crop rotations which are 
transferable to farms that are able 
to use chemicals. In the same way 
conventional farmers have techniques 
and methods that are appropriate and 
highly effective on organic farms.”

He describes this transfer of 
knowledge and techniques as “hybrid 
farming”, which combines the benefits 
of conventional agriculture with the 
organic, and his company already 
has cultivation products which are 
designed to facilitate this cross-over of 
techniques. The market and production 
of certified organic produce calls for 

suitable technology which can benefit 
farms operating without the use of 
chemicals. In a similar way knowledge 
from the conventional can help the 
organic sector produce better crops. 

“I was in Brazil not long ago and 
visited three of the country’s largest 
farms, and it was noticeable that 
all saw a future using bacteria and 
enzymes in their crop management 
and have the intention to use them to 
completely replace their insecticides 
and fungicides. These Brazilian farmers 
already manage some 10,000 hectares 
of their farms in this way. Among other 
things they use lactic acid bacteria, 
which they produce for themselves 

very cheaply. But it needs a greater 
number of field passes - at present. 

Farming with conventional fertilisers 
but using enzymes and bacteria to 
control disease, and shallow inter-row 
cultivations and brushing instead of 
herbicides may be more vision than 
reality at present. The direction of farm 
techniques, not only in Brazil but across 
the globe, is one which reacts positively 
to fewer chemicals and a greater use 
of natural products and mechanical 
methods. 

Michael Horsch says “Our goal must 
be to produce food residue-free”

Does he think that chemical pesticides 
will eventually be totally replaced? His 
answer is probably not, but bringing the 
two techniques, which for many years 
have been opposed to each other’s way 
of farming, has benefits for all. 

Regarding the important issue of 
glyphosate, Mr Horsch says that we 
have to assume it will be banned in 
Western Europe in the near future. 
France and Austria are leading the 
way and there is increasing pressure 
in Brussels which will eventually lead 
to a ban on its use in Germany. At 
the moment we can not convince the 
Bündnis 90 / Die Grünen party that the 
continued use of glyphosate still makes 
sense. But I can imagine that this would 
be different if they had more political 
power.

The likely ban on glyphosate and other chemicals has steered this German manufacturer to look at some methods used by 
organic growers - and then improve on them

Conventional farmers are having 
to face up to life without glyphosate, 
and this means the increase use of soil 
engaging machinery… which in itself 
creates a soil health problem as soil 
disturbance makes it much harder to 
build humus. 

Horsch machinery designed to 
respect the soil
The company has been working on 
developing machines that will do this 
task, and have three different concepts 
that are out in the field and being used 
by regular farmers.

1.  The hoe, named the Horsch 
Transformer is an adjustable inter-
row hoe which can be used with 
many camera systems. 

2.  The harrow, the Horsch Cura, has 
a stepless spring adjustment from 
500 to 5000 grams which allows 
it to be used very aggressively. 
The importance of a stable 
construction, non-electronic 
adjustment, up to 12m working 
width means it will perform well in 
all soil conditions. 

3.  The cultivator, the Horsch Finer 
works at a dept of 2 - 5 cm and 
is designed to put weeds on the 
surface so they dry up. With up to 
12m width and light construction 
it features unique forward turned 
spring tines that keep working at 
the optimal angle. “The problem 
with normal spring tines is that 
the operating angle is constantly 
changing and therefore missing the 
optimal angle of operation. These 

times solve this problem, allowing 
consistent quality work and a clean 
cut on the soil surface.”

Future developments for 
row spacing, and driverless 
machinery
Organic farmers who focus on growing 
cereal crops find weed control to 
be increasingly difficult. Inter-row 
harrowing is one of few answers. Crops 

24-25th June 2020

Save the Date 
for the Fifth Annual Groundswell
The Regenerative Agriculture Show and Conference 
24th and 25th June at Lannock Manor Farm, Hitchin
Tickets on sale March 2020
Exhibitor and Session Applications are open now, please 
enquire via the website.
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with a row spacing of 15cm provide a 
challenge for operators, and the driving 
speed has to be slow. Increasing the 
row width to 25cm allows for speeds 
up to 15 km/hr. Michael Horsch sees 
wider rows as becoming popular, both 
for the harrow and the hoe, and not just 
on organic farms but also those which 
have problems of herbicide resistance. 

The driverless self propelled weeder 
is very much in Horsch’s mind. Working 
long hours and with light weight, and 
no product to carry, it is quite plausible 
to see a small machine cleaning crops. 
Design of the tines and blades are 
critical to performance. 

Farmers experiences are 
encouraging
Carl Graf zu Eltz, Gutsverwaltung 
Wolfring, Germany - Finer 8 SL
The HORSCH Finer 8 SL cultivator was 
used last spring as well as for stubble 
and seedbed preparation in summer / 
autumn. It’s first outing was to shallow 
cut and dry off the cover crop prior 
to sowing maize, and the cultivator 
worked very well. The tines can cut flat 
to a depth of 3 to 4 cm over the entire 
surface and did two jobs: 1) Cutting 
off green catch crops, volunteer crops, 
weeds etc  2) creating a fine-crumbly 
seedbed. The Finer SL also pulls growth 
out to the surface where it dries.

The Finer 8 was also used to prepare 
ground for summer sowing. Cultivation 
on our farm is done with a Terrano FM, 
and we followed this by using the Finer 
cultivator to control weeds and create 
a seedbed. The horizontal action of the 
machine is cost-effective and reduces 

moisture loss and humus degradation.
Arina van Schaik and Wil Derks, 
Magyar Dagra KFT, Hungary 
-Transformer 12VF
This spring, we used a prototype of 
the new HORSCH Transformer 12 
VF hoe. Besides maize we used it 
in soybeans and sorghum, and the 
work covered a total 475 hectares. 
Our farming goal is to work without 
herbicides. Hoeing in wet or humid 
periods where the weeds grow very 
quickly is usually difficult. We need 
to be able to use a weather window 
to best advantage by hoeing quickly 
and effectively when conditions are 
dry. We had a good experience with 
the Transformer 12 VF from the start. 
It is equipped with 50 cm row spacing, 
SectionControl for each row and series 
guide camera. The side shift frame with 
camera works very well, which allows 
the ground to be hoed close to the row 
of plants.

We quickly learned that blade 

sharpness and a flat angle of attack are 
essential for an optimal work result.

As additional tools, finger picks were 
used, which allow an intervention in the 
series and weeds and weeds out of line.

When hoeing in soya beans we found 
it better to hoe when weeds and crop 
are bigger. The higher crop significantly 
reduces crop losses and we found the 
result was a clean crop and the soya 
yield has averaged 4 t / ha.
Michael Braun, HORSCH Maschinen 
GmbH, Team Leader Product 
Marketing - Cura ST
The HORSCH Cura ST weeding harrow 
is 3-point linkage mounted, with models 
from 6 to 15 metre working width. The 
main features of this harrow are the 
narrow tines which are designed so 
they can be adjusted to work from 
very aggressive to passive action. This 
makes it possible to adjust the machine 
to closely target the work required. 
The Cura ST can be set to do gentle, 
soil tickling work after sowing, and on 
another occasion do intensive combing 
of developed weeds. The design of the 
spring mechanism means the same 
force is applied to each tine tip. over 
the entire spring area of   the tine. For 
example, this feature allows it to be 
used on dams.

The upper springs on the main frame 
of the Cura ST make transport easy, and 
the frame is designed to protect the 
crop and eliminate any blocking with 
plant material occurring. Setting the 
contact pressure of the harrow tines is 
done hydraulically from the tractor cab.

Future machines will be offered with 
tungsten carbide tines to provide an 
extended service life and reduced 
maintenance. 

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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DRILL MANUFACTURERS
IN FOCUS...

VIRKAR – IMPORTED BY SAMAGRI LTD

Successful Spring Testing 
This article follows on from successful 
spring testing of the Virkar drill on our 
own farms, where we drilled a range of 
crops from spring oats, spring barley, 
maize, and sunflowers for environmental 
schemes. The results were very pleasing 
with great crop emergence due to the 
very precise seed depth placement, 
which comes from the drills unique 
ground contour following capabilities.  

We also found that the way the 
coulter design works with the front 
turbo disc working 2 cm deeper than 
where the seed is being placed, the 
plants root system benefitted greatly 
from having tilled soil underneath the 
seed, meaning the roots of the plant 
were able to go straight down meaning 

a stronger healthier plant. 

We were very encouraged by the 
early signs of the drills performance and 
how easy it was to use in the field. And 
following on from a successful launch 
at the Groundswell show we had plenty 
of interest in the drill and had demos 
scheduled for the Autumn.  

Looking ahead 
We knew heading into the autumn this 
would be the chance to really test the 
drill in the conditions it was designed 
for: direct drilling into hard ground with 
a lot of crop residue. Due to the high 
yields of the crops this year meant there 
was a lot of crop residue to deal with. 
Combine this with hard dry ground and 
we knew the drill would be tested.  

Early Autumn Drilling  
We started off by drilling cover crops 
into chopped winter wheat stubble, 
there was a lot of crop residue to deal 
with and with the ground being dry 
and hard this was a good first test. The 
drill coped well with the crop residue 
and managed to establish the cover 
crop no problem. However, we did find 
that the two rubber closing wheels in 
places were not closing the slot entirely 
due to the hard dry ground conditions. 
This problem was soon solved, as the 
drill came equipped with two different 

closing wheels the rubber wheels and 
steel wheels which are narrower and 
harder.  

To change the press wheels, it is just a 
case of undoing one bolt on each wheel 
and swapping between the two wheels.  

After the steel wheels were fitted, 
we took it to the field and immediately 
saw the difference. The slot was being 
closed much easier without the need to 
have too much coulter pressure applied.  

New Aggressive Opening Disc
We then went to drill in some chopped 
spring barley stubble, we found with 
the increase in crop residue the 
standard front cutting disc, on the drill 
in places was struggling to cut through  
the residue before the seeding boot 
meaning we had a bit of residue build 
up round the seeding boot.  

The factory however had already been 
testing a different cutting disc to deal 
with increased amounts of crop residue. 
We had a set for the drill already in 
stock, so we put 5 of them on the drill to 
compare between the two. The results 
were very encouraging the new disc 
with its more aggressive cutting profile 
dealt with the crop residue much better, 
so it was agreed that in situations with 
lots of crop residue these discs would 
be the preferred option.  

Spring barley direct drilled into over winter stubble

Drilling winter wheat into a stale seedbed. October 
2019

Cover crop drilled into chopped winter wheat 
stubble 

The new disc is much more aggressive 

Late Autumn Drilling  
The last six weeks have been challenging 
but in a very different way. We always 
knew the drill would work in the wet 
from seeing the machine out in Spain.  

The first test came drilling winter 
wheat straight into rape stubble. This 
was in some heavy clay at one end of 
the field to light chalk at the other the 
benefit of being able to adjust coulter 
pressure on the move enables us to 
apply just enough coulter pressure to 

close the slot without smearing the slot 
and capping it over.  

We also found that because of the 
light weight of the drill it was able to 
carry on drilling in the wetter conditions 
when other drills were parked up. 
Regardless of the conditions we were 
drilling into, which at times were far 
from ideal, the seed was always placed 
into a good tilth and the drill managed 
to keep going. Even in these testing 
conditions the drill was being pulled 

with 200hp which handled the drill no 
problem at all. Fuel usage of  

4lts/ha was very pleasing too. We 
were hoping to drill some winter beans 
and test the new bean coulter, but due 
to having 350mm of rain in the last 8 
weeks this has not been possible.  

Summary  
Since the drill arrived in the UK, we 
knew that we wanted to test it to the 
extremes and iron out any issues or 
changes needed. The drill has coped 
with everything we have thrown at it 
and every crop we have planted has 
established well. We also tested the 
drill locally on other farms with pleasing 
results. Now that we know the drill 
works for us on our own farms the drill 
is now ready to be marketed across the 
UK and hopefully with the attention the 
drill has gained already, It will become 
a real contender in the competitive 
emerging market of no till drills.  

We will have a new 6m Virkar 
Dynamic drill with split hopper on our 
stand 20.708 at LAMMA 2020, so we 
hope to see you there. 

Conditions in late Autumn became very challenging 

Winter wheat direct drill in to rape stubble, very 
even crop emergence 

soil health

growing through innovati on
@AgrovistaUK

Practical solutions 
to unlock your 
soils full potential

Find out how...
speak to your 

local agronomist 
or visit 

wwww.agrovista.co.uk
/soilhealth

Our off er provides practi cal soluti ons which build 
good quality soils with appropriate structure, 
chemistry and biology. Such soils are essenti al 
for future crop and livestock producti on, farm 
profi tability and the long-term sustainability of 
both farming and our environment.
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A Tale of Two Farms
It’s been an “interesting” autumn here!  It was always 
going to happen following the “goldilocks” near perfect 
summer and autumn of 2018.  Mother nature was bound 
to maintain her average and the rain was going to come 
sooner or later. For us, that time was harvest. We got all 
our OSR into store before things turned wet but then, sure 
enough, we were soon reminded how the grain dryer that 
didn’t run at all through 2018 worked. A brief dry spell 
saw beans and spring crops harvested dry again. Overall 
yields were decent but nothing exceptional or to brag in 
the pub about!  The now forgotten dry spell through spring 
stopped us hitting any record yields. Our crops certainly 
flattered to deceive; I don’t think I have ever seen this farm 
look so good in July so the rather average numbers we 
saw over the weighbridge across all crops did feel like a 
disappointment at the time.

The big change for us in 2019 was the move away from 
the our 6m John Deere 750a drill to a 12m Horsch Avatar 
prompted by the loss of a full-time staff member.  Our 
first use of the new drill in anger was establishing cover 
crops,  despite being assured that our exiting 240hp (Fendt 
724) would pull such a wide drill I can’t help admitting that 
actually seeing it do so up some of our steeper banks was 
quite a relief. The extra width on the same horsepower 
quickly proving value with fuel use now as low as 3l/ha 
(vs 4l for the 750a) and significant increases in work rates. 

This extra establishment capacity made cover crop and 
OSR drilling a very quick event, 100ha plus a day being 
achievable without operators putting in silly hours.  It had 
been my plan to establish OSR crops as early as possible but 
that wet weather mid harvest meant by early September 
we were already behind where we really needed to be with 
fieldwork.  This latter establishment of both cover crops 
and OSR have resulted in much smaller rape plants and 
unimpressive cover crop biomass levels going into winter 
this year. But given the seemingly relentless pressure of 

CSFB and my aversion to using insecticides, I’m simply 
pleased to still have a crop on every acre we drilled.

The multiple drill hoppers in the Avatar created some 
interesting new opportunities. So, as well as my usual 
placement of nitrogen with OSR seed (this year with 
addition of phosphate in the form of DAP), we decided 
to experiment with placement of prilled lime in the form 
of Calcifert.   As well as some neutralising value from 
the product I have long felt that Ca as a nutrient is often 
overlooked even on soils with good Ca content.  Availability 
of this essential nutrient can often limit yield and for a 
few years now we have made routine tramline broadcast 
applications to crop in the spring and seen good response. 

Various rates of Calcifert were placed 
with OSR seed, the idea being that the 
neutralising value of the product might 
help with acidic breakdown of residue “hair 
pinned” into the seeding zone at drilling.  

However, what quickly became more interesting was 
the correlation between levels of CSFB attack which were 
in direct proportion to the Calcifert rate, which lasted 
through early establishment.   Quite why this happened 
I have no idea. Could it be improved vigour of plants with 
better nutrition out growing or being less attractive to their 
attacker? Could there be some physical deterrent property 
from the calcium? Or could there be something completely 
different altogether going on? It is certainly something 
that is potentially very interesting and worthy of further 
investigation and proper trails. That’s for sure!

I think it takes a difficult season to remind us all why 
we do some of the things we do. Disappointing levels of 
biomass in later established cover crops remind why getting 
them in tight behind the combine is so critical. And keeping 
seed mixtures cheap is prudent. But more than anything 

FARMER FOCUS 
CLIVE BAILYE
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else autumn 2019 have reminded me just how much my 
soil has changed over the last decade. 

Our ability to drill this autumn has been almost in direct 
relation to how long that field has been farmed without 
tillage and with a conservation agriculture mindset.  By the 
beginning of November, we had already received nearly 
300mm of rainfall but had 95% of our longer-term no-till 
soils drilled and up in rows. Things were not ideal and there 
is the occasional headland and poorly drained area that I 
doubt will come to much but, in a year, as difficult as this I 
feel it’s a great result so far.  

Improved infiltration rates increased organic matter 
levels, far better soil structure and green covers have 
kept direct contact between soil and machinery minimal 
making our soils so much more resilient to these extremes 
of weather that seem to occur with increasing frequency.

All is however far from rosy though. In complete contrast 
to our success on these longer-term no-till soils is a 
complete failure to establish any crops at all on land more 
recently bought under the care of our contract farming 
operation.   In autumn 2018 we took on a new estate 
with a soil type similar to our home farm.  Although it had 
been farmed very well its history was very conventional 
heavy tillage-based establishment, but the owner had clear 
ambition to transition to a conservation ag approach and 
asked us to take on the work.

We took our usual approach to new land and lightly 
surface cultivated a lot of it to level things in that first year, 
we established cover crops ahead of spring crops, setting 
up for the planned full no till transition this autumn. But 
as I write not a single acre there is established.   The soil 
simply has not dealt with this autumn’s extreme rainfall well 
at all. Despite a good drainage system its ability to infiltrate 
and inferior structure has kept it far wetter and unworkable 
than land we have become more familiar with,  it simply 
lacks the resilience which again was visible through the  dry 
spring period where crops on that estate seemed to visibly 
suffer far greater through that dry period we encountered 
……………. Conservation agriculture, the system that helped 
mitigate the losses of the dry spring is also helping me deal 
with such a wet autumn as well.

The last autumn I can compare 2019 to and certainly the 
only other very wet autumn I was no-tilling through was 

2012.  Looking back upon the experience from that year 
the key lessons were that patience paid, conditions matter 
more than dates on a calendar and a good spring crop is 
better than a poor autumn one.

It can be very frustrating to be sat with a large workload 
ahead but limited by ability of machinery to get the job 
done,  a lot of no-till drills are purposely heavily or have 
ability to transfer a lot of weight to coulters which is often 
required in uncultivated land yet when wet this is the last 
thing you need.  

I have found the Avatar’s wet weather performance to be 
better than the 750a. Although there are clear similarities 
between the coulters, a lot of small changes all add up to 
keep the Avatar unit running both cleaners and seemingly 
better able to close the slot when soils are sticky.  As well 
as work rate improvements, the 12m working width has 
also completed our 12/36m CTF jigsaw meaning any soil 
damage from the tractors weight is at least limited and 
easier to repair if required.  

All drills however have a limit, and generally that limit 
is lower for a disc drill than a tine when it comes to wet 
conditions. So if conditions improve we plan to complete 
wheat drilling with our ULD converted CO6 (featured 
in issue 1). Modifications to drawbar have been made 
to allow the tool bar to be removed from seed cart and 
pulled directly behind the tractor fed by front hopper to 
distribute weight evenly.  It feels like a great wet condition 
set up which might just make the difference in marginal 
establishment situations. 

If conditions improve, we can have the CO6 working 
alongside the Avatar to give us 18m of drill coulters to 
make the most of any small weather windows we might get. 
Where you don’t have soil resilience maybe sledgehammer 
capacity is the answer!  It’s also worth remembering that 
our best crop of winter wheat in that difficult 2012 season 
was established in early March. So, plenty of time yet!!

Resilience is the word that I keep coming back to. It’s 
becoming so important in every aspect of our farm 
business today, financially, environmentally, mentally even. 
This is what 2019 has reminded me more than anything as 
the most important thing to build into any farming system. 
It’s a lesson learned and autumn 2019 is reminder from 
mother nature firmly taken on board!



34   DIRECT DRILLER MAGAZINE ISSUE 8 | JANUARY 2020 DIRECT DRILLER MAGAZINE www.directdriller.co.uk   35

phosphate lifting and storing for the 
following crop.   Another contentious 
benefit of cover crops is their ability 
to ‘dry’ soil.   Cover crops tend to 
transpire more water and dry soils from 
early-April through to mid-October as 
a generalisation. But even outside of 
these dates the cover crop can still aid 

drainage.   It is not exactly clear how 
this occurs but I suspect that living 
roots are still taking in moisture and 
allowing soil drainage to occur.   For 
comparison see the two photos below, 
showing examples of the difference in 
soil moisture with and without a cover 
crop.    In essence if you are following a 

CA system cover crops are an essential 
part of that system.

The seed costs are too high, 
what can I do?
We are very keen on keeping the costs 
down wherever possible, ideally we 
think you should be aiming to spend 
no more than £20- 25/ha on cover 
crop seed.   The simplest way of doing 
this is to grow your own seed, but we 
appreciate this doesn’t suit everyone.   
Similarly many of the crops you have 
in store may also work very well such 
as OSR, barley and linseed.   Buying 
straights and self-mixing is also cost 
effective.

What should I do with failed 
OSR?
Failed OSR could make a great over-
winter cover crop which could be 
drilled into in the spring. Again normal 
caveats apply when deciding upon 
timing of destruction of the cover crop 
such as the amount of grass weed 
existing within the cover.    

Cover crops seem to promote 
slugs, how do we deal them?
I would firstly argue that slug 
populations are cyclical, some years 
the environmental conditions are 
conducive to rising populations, other 
years lead to declining populations so 
it may not always be something you 
can easily control.   Having brassicas 
too close in the rotation may cause 
problems as brassicas seem to increase 
slug numbers.   Anecdotally mustard 
seems to provide beneficial habitat for 
slugs which seems to go against recent 
research which suggests that bare soil 
may actually increase slug numbers 
more so than mustard.  

Following a Conservation Agriculture 
(CA) system will allow natural predators 
to build. Natural predators include 
carabid beetles, some song birds, 
hedgehogs, frogs and toads.  Almost 
all farms we visit comment on how the 
wildlife returns to the farm gradually 
once in the system.   Again it’s another 
indication that we all can benefit from 
not cultivating.   

Consolidate the seeding zone well.   
Roll, roll and roll again after drilling to 
ensure good seedbed consolidation.    I 
cannot stress enough the importance 
of rolling.   Unless soil conditions are 
perfect at drilling it is most likely that 
the seed to soil contact will be reduced 
and the seed slot will not be well closed 
and consolidated. This allows slugs to 
travel with ease along the seed slot. 
Better soil consolidation will reduce 
this.

I seem to get reduced yields when 
drilling into cover crops in the spring, 
why is this?

There are several contrasting 
theories on this but I believe most 
can be explained away by considering 

the carbon:nitrogen ratios within the 
soil and the cover crop.   Whether the 
cover crop has been desiccated before 
or after drilling the cash crop, the soil 
microbes will have a nitrogen demand 
as try to digest the carbon contained 
within the cover crop residue.    This will 
be in addition to any residue left from 
the previous crop.   It must be stressed 
that the soil microbes will always have 
the first bite at the nitrogen cherry, 
taking what they require at the expense 
of the cash crop.   This maybe seen as 
poor or delayed establishment, or most 
likely a disappointing yield.  I cannot 
stress enough how important it is to 
consider the potential nitrogen lock-up 
that occurs when adding large amounts 
of carbon to the soil.

Here at Soil First Farming we are 
now confident we can predict these 
situations using a more robust soil 
test designed in the USA.   This soil 
test attempts to predict the available 
nitrogen to the following crop by using 
a series of measurements such as (but 
not exclusively) soil respiration, active 
carbon and nitrogen levels. The soil test 

results then gives a recommendation 
for future cover crop in terms of 
legume/non-legume balance.   It also 
gives a measure of ‘soil health’ which 
can be used to build a picture over a 
number of years of soil improvement. 

I am direct drilling, are cover 
crops necessary?
Very simply, YES.    You can direct drill 
and leave bare fallow but experience 
suggests that sooner or later you are 
probably going to have to cultivate.   
The cover crop provides a source of 
sugars to the soil microbiology, the 
roots provide stabilisation and drainage 
to the soil, the biomass above ground 
protects the soil from the effects of 
direct sunlight and heavy rainfall and 
they are capturing carbon. Without 
the effect described above the soil is 
open to the effects of rainfall which 
causes it to slump and compact.   It is 
less able to withstand trafficking from 
machinery passes. Of course all of 
these effects are hard to quantify, but 
plenty of research has been undertaken 
to quantify the effects of nitrogen and 

COVER CROP STRATEGY 2  
THE SEQUEL

Written by James Warne of Soil First Farming
In my article in the last edition of this humble magazine I discussed basic cover cropping strategy, in this article I will 

cover some of the frequent questions which have been posed to me since that article.    I accept that to many this may 
seem obvious but if you are new to Conservation Agriculture or thinking about zero-till then it may often seem like an 

additional cost with little easily recognizable benefit.
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My father Peter Smith was a fruit 
and vegetable grower, farming 
1500 acres on 6 farms in the 
Midlands and the Southeast.   After 
the war, the revolution in farming 
when pesticides and manufactured 
fertilisers were widely used, enabled 
him to grow consistently good crops, 
made his farming business profitable 
and him into a pesticide junky.  
DDT, organophosphates, residual 
herbicide were all used in abundance.  
They enabled him to rid himself of 
much manual labour and expand his 
profitable farming empire.

Sadly he died suddenly in 1983 
and I had to leave the comfort of 
my life in London and take on his 
farming businesses.  I was 26, it was 
a steep learning curve.   I continued 
his farming practices, his belief 
in operating in the unsubsidised 
marketplace of horticulture rather 
than relying on arable subsidies from 
Brussels, was a very much his ethic.   
He thought it would not last. How 
wrong he was.

By 1983, long-term use of pesticides 
had increasingly manifested itself in 
resistance to many of the chemical 
products.  Thankfully many of the 
toxic chemicals had been banned.  By 
then I continued to grow fruit for 20 
years but finally switched my farming 
practices from horticulture to a fully 
subsidised arable farm; I equally still 
believe that subsidies should not and 
cannot continue.  To farm without 
any subsidies is one of the reasons 
I chose to go down the no-till route.

Over 20 years looking at dull fields 
of wheat and oil seed rape on a 
four year rotation being drenched 
in nitrates and pesticides held little 
or no interest for me. The four-year 
rotation bothered me, particularly 
with club root in the OSR as did 
resistance to many of our chemical 
products. However, the income 
derived from the farm was and still is 
essential to my business.

I had the fortune to spend much 
of my youth with a wonderful 
Irishman call Dr David Robinson a 
plant physiologist and my father‘s 
best friend. They had met at a 
conference in Ireland in 1950s where 
David was the speaker about his 
work on residual herbicides, namely 
Simazine. His research revolutionised 
soil management and annual weed 
control.  

It changed the way we 
farmed; we no longer needed 
to cultivate to rid ourselves of 
weeds in our perennial crops.  

Most of our soft and top fruit crops 
were in the ground for 4-20 years. 
After the removal of each perennial 
crop and after years of Simazine 
application the soil was full of 
earthworms. Dr Robinson taught me 
the value of the soil we farmed.  What 
went on underground was more 
important than what went on above.  
He preached grass leys and grazing 
sheep in our rotations (something 
we always resisted as we could not 
see any “profit” in that, although we 

understood his point). His pioneering 
work on residual herbicides has now 
all been overtaken and Simazine has 
been banned. His knowledge of plant 
physiology and the soil has stayed 
with me.

In my arable rotation I was growing 
potatoes, particularly as they were 
a good break crop.  With the era of 
de-stoning and excessive cultivation 
of the ground in preparation for the 
potatoes, I had witnessed more and 
more destruction of my soil structure.  
My soil was washing down the drains 
and ditches.  When I walked across 
a wheat field, following potatoes, I 
sank up to my knees. This was not 
good.

Many years ago, I had done a 
Nuffield scholarship. On one of their 
arable farm walks, I visited a no-
till farmer near Newbury, it really 
opened my eyes.   He was trying 
to emulate the extensive grazing 
methods of the Prairies.  (In 1800 
there were 60 million buffalo grazing 
the land, they had been there for 
millennia and by 1900 there were 
only 500 left, wiped out by the 
settlers who had been encouraged to 

farm and cultivate there). The prairies 
had become a dust bowl; much of 
the land had become infertile, over-
cultivated with small rotation and no 
organic matter.   Was this not what I 
had also done to my land? With the 
use of wide rotations, cover crops 
and grazing animals his earthworm 
population and organic matter was 
fantastic.  On returning home I could 
not wait to dig a few holes in my soil.  
I found one earthworm in 8 digs and 
little or no organic matter.  

The final straw came that May in 
2018.  I had been renting my land 
out for potato growing for 10 years.  
By the time I got home I called 
the tenant and said I did not want 
to rent the land to him anymore.   
Unfortunately, he was committed to 
crisping contracts so I had to honour 
our agreement.  It came back to bite 
me.  Within 2 days of him planting 
his potatoes we had 1 inch of rain 
in 30 minutes. My farm proceeded 
to make its way down the A41 main 
trunk road running along my farm 

boundary. Topsoil was covering both 
carriageways for a quarter of a mile. 
A couple of newly built houses down 
this road had my soil, carefully mixed 
with tons of seed potatoes filling 
their kitchen and sitting room up to 
4 foot high. This topsoil which had 
taken thousands of years to produce.  
The home owners had to evacuate 
and live in caravans for a month 
whilst their houses were cleared of 
my precious soil.  It was horrific.

That spring I fortunately had 
started to experiment with no -till 
farming.  The fields where we had 
had a cover crop followed by spring 
oats, the storm water had run straight 
over the top. None of this soil had 
been washed away. If anything was 
going to make me change my farming 
techniques then this was it.

I am now in my second year of 
no-till farming, I have adopted a 6 
year rotation.  We have used no 
insecticides for two years. My aim 
is to stop using fungicides.  I do 
not currently have livestock in my 

rotation.  Inputs are greatly reduced.  
Can we do this system profitability 
without subsidies?   Not yet.

We have seen big increases in the 
number of song birds and wildlife.  
Our local group of bird-ringers go out 
at night with a thermal imaging lens 
to study the birdlife.  The increase 
in the numbers of Skylarks, Owls, 
Woodcock, Stock Doves, Golden 
Plover and even a Stone Curlew have 
been enormous.   Locally there is a 
group of no-till farmers.  The ringers 
only now visit the no-till farms in our 
area as the bird populations are so 
much higher. To a hedge line, you can 
see whether a farmer is cultivating or 
not. The wildlife is just not there in a 
cultivated field.

I still need my subsidies to make 
the farm profitable, but there is light 
at the end of the tunnel.  If I can 
continue to reduce my inputs and my 
cultivation costs, increase the health 
of my soil, I am heading in the right 
direction.  Soil is our most important 
asset.
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LANDOWNER FOCUS
SALLY BEARD
Sally owns the Bradshaws Estate in Codsall Staffordshire and talks about why conservation  
agriculture is her preferred route going forward.

Increased focus on the estates biodiversity is an important part of the move to conservation agriculture for Sally

www.dsv-uk.co.uk

Close the 
Clearfield® 
yield gap with 
Phoenix CL
Agronomists like the science of Clearfield® 
hybrid OSR varieties:

•  Inbred tolerance to Clearfield® herbicides  
for outstanding control of the widest range 
of problem weeds including charlock, runch, 
hedge mustard and shepherd’s purse.

•  Outstanding early establishment and  
vigour that extends planting windows.

Growers love the results:

•  Simplified rotation with no major change  
in agronomic practices.

• Potential for input savings.

•  Evidence of increased yields and profitability.

Clearfield is a registered trademark of BASF. Use plant protection products safely.  
Always read the label and product information before use. For further information  
including warning phrases and symbols, refer to agricentre.basf.co.uk.

DSV Clearfield® varieties offer you a choice of different agronomic packages.
Find full details at www.dsv-uk.co.uk
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For the second time in its history 
Novag had a stand at Agritechnica 
and put the spotlight on no-till and 
the importance of soil health. A visit to 
the stand at the show allowed you to 
meet the team and view the 3m drill, 
their 6m drill and their “fish tank” that 
lets you view how the drill interacts 
with the soil.

When we arrived on the Novag 
stand, Alexander Klümper, the agent 
of Novag for Germany and Austria, 
was busy entertaining a crowd of 
German speaking farmers, seeking 
information about his experience 
with no-till. The French manufacturer 

brought 2 drills to the show. The 3m 
model was equipped with narrow 
row configuration, auxiliary hoppers, 
and very wide Michelin tyres. On the 
other side of the stand, the 6m drill 
offered a wider solution to bigger 
acreage farms with higher horsepower 
tractors. Its opener setup with larger 
diameter discs and wider press wheels 
is obviously designed to handle 
the softer black soils of the eastern 
markets.  

Literally surrounded by ploughs 
and tillage equipment in Hall 11, the 
Novag team did not believe that the 
debate on glyphosate should be the 
reason to sell more soil cultivation 
equipment to farmers or to promote 
a more conservative approach on soil 
tillage. A continuing theme of no-till 
being possible without glyphosate is 
something we are all keen to explore. 
This was a big contrast to the soil 
working action videos broadcasted by 
Lemken on the next stand. 

Instead the Novag stand design 
included a tank of soil, promoting 
the importance of the different living 
organisms in any soil.  The “fish tank” – 

included a Novag opener in action into 
a straw mulch and a specially planted 
cover crop, with real soil and plants. A 
cut of the T slot is represented at the 
back and visible through a window.

Long term Novag Users
We also spoke with Novag users on 
the stand, notably Jean Paul Rault, 
who purchased a machine back in 
2012. Looking at the new machines 
he commented on the evolution that 
the range had gone through since he 
first bought a machine.  

A more practical layout, new options, 
a stronger sense of robustness, and 
plain press wheel rims overcoming 
trouble in grain corn residues. The 
control system including the monitor 
hasn’t changed much apart from the 
German language less to Jean Paul’s 
liking…

Jean Paul has the privilege of being 
Novag’s first customer, farming near 
the Atlantic coast in very high clay 
content soils.   He described Novag 
as “a determined and passionate team 
willing to change tomorrow’s farming, 
for the benefit of a living soil, less 

DRILL MANUFACTURERS
IN FOCUS...

NOVAG SHINE AT AGRITECHNICA

Jean Paul Rault, on the Novag Stand

demanding in inputs”, as he told us.

Novag in the Southern 
Hemisphere
Novag’s recently concluded alliance 
with the Carrfields group, a dealership 
company originating from New 
Zealand, opens up the Australian and 
New Zealand markets to them. “Our 
exclusive distribution agreement with 
Carrfields will generate traction for 
our brand. Working with a different 
hemisphere - with opposed drilling 
seasons and delivery months - 
offers new opportunities for smarter 
manufacturing and stock management 
at the factory”, says Ramzi Frikha, one 

of the founders of Novag.

Guy Fordham, heading the 
development of Novag in both 
countries will be assisted by Bill Ritchie. 
Bill joins the team with a lifetime of 
experience in no-tillage technologies. 
This dedication will enhance the value 
of the Novag brand in this significant 
part of the world.

“In these countries, especially 
Australia, where we think that farmers 
practice no-tillage in general more than 
in Europe, partnering with a renowned 
and well-established distributor could 
provide the backbone for our company 
development, while we continue to 
grow in our home markets : France, 

Germany, and eastern Europe.”

Innovations
According to Novag, the next 
innovations to be made in Europe will 
come from supporting leading farmers 
and helping them implement new 
practices such as relay cropping or 
permanent cover crops establishment. 
All of it potentially requiring new 
features and R&D on the drills.

The UK market is another hot topic 
for Novag. The demo tour which was 
scheduled for October got cancelled 
due to our awful autumn weather, but 
the team had at least one opportunity 
to prove itself at TWB farms, in quite 
wet conditions. The 4m demo unit 
that was viewed at the event in the 
midlands has already been sold and will 
be delivered for spring drilling. Novag 
is in process of building a service 
network around the UK, is working on 
a new demo program for the spring 
with a replacement drill on the way 
and of course has already booked its 
stand and plot at Groundswell.

Your Partner In Precision Agriculture
sales@vantage-ag.uk
www.vantage-ag.uk

Vantage England & Wales - 01480 861824

The UK’s most established supplier of precision farming 
products, offering best option advice, installation and 
ongoing support.
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In a year like 2019 you 
realise in the UK we 
always expect get our 
winter crops planted. Our 
temperate climate means 
this is nearly always the 
case.  There will be talk of 
exceptionally wet years 
like 2012, 2000 or back 
in the early 80s, but these 
events are rare.  However, 
they seem to be becoming 
less unusual and maybe 
it’s time we except winter 
planting is not a guarantee 
in the UK? 

In the USA, it’s not such a uncommon occurrence.  In fact, 
they have a name for it “Prevented Planting”.  Farmers can 
even insure against not being able to get a crop in the ground 
when they had planned to.  I think a few farmers would have 
liked that insurance this year.  
Once you accept that you won’t always be able to get a crop 
in the ground, be it a winter or spring crop, then the next 
best thing you can do is prepare for the following season.  
Get your fields in the best shape they can be for when you 
can get crops in the ground.  This article from DTN in the US 
talks about the steps one farmer took when he couldn’t get 
planted when he wanted to.
With 55% of his acres left unplanted in 2019, one might have 
expected Matt Foes to put up his feet and take a vacation.

Instead, the Sheffield, Illinois, farmer rolled up his sleeves 
and spent a large part of this summer working a year ahead.

"I went into the summer expecting that this fall would be no 
different than the spring -- so really challenging," said Foes. "So 
I spent the summer preparing those fields for 2020: I sprayed 
herbicides, tilled to smooth out seed beds and seeded cover 
crops." In the weeks and months to come, he will tackle field 
repairs, cover crop termination, weed control and fertility 
management on those same acres, all before planting his actual 
crop -- or so he hopes.

"If I learned anything from 2019, it's that you aren't guaranteed 
to get an opportunity to do anything you've planned," he said.

Farmers reported a record number of prevented planting 
acres this year after a historically wet, challenging planting 
season. By late August, USDA's Farm Service Agency estimated 
that nearly 20 million acres were left unplanted. And of those 
acres, more than 4.7 million acres were seeded to cover crops 
-- more than double the previous year.

As these farmers head into 2020, much remains to be 
done. Fields that sat fallow could face nutrient and microbe 

deficiencies, as well as weed problems. Cover crops need 
termination and management plans, and many fields are in 
need of repairs from equipment and water damage.

Here's a look at the top priorities for prevented planting 
acres this fall and winter:

1. Have A Plan For Cover Crops
Foes counts himself among the unplanned cover crop 
experimenters of 2019. "I'm completely new to cover crops," 
he said. "This is a learn-as-you-go situation -- we're calling an 
audible."

Moving quickly in late July, Foes broadcast and tilled wheat 
seed on all the acres destined for a soybean crop in 2020. 
On the acres destined for corn, he bought discounted leftover 
treated soybean seed from a seed company and planted the 
soybeans as a cover.

Like many, he now must navigate how to manage them 
before planting season rolls around. Growers have a handful 
of options. First, they can let certain cold-sensitive covers (like 
soybeans) overwinter and die. That leaves a mat of residue in 
the spring to manage -- and possible volunteer seed, if the 
cover went through reproductive stages in the fall.

Foes was fortunate; by using a later maturity group (3.6) than 
he normally does, his soybeans made it to the podding stage 
but never produced seeds. He hopes to terminate them with 
tillage this fall, but so far Mother Nature has intervened with 
rain and snow events.

"I'm trying to avoid the 'wet blanket' effect on ground that 
is already typically wet, since 2020 will be starting with a full 
soil profile," he explained. If he misses his fall window, Foes will 
aim to break up that blanket of dead covers with some vertical 
tillage in the spring.

Other winter-hardy cover crops, such as wheat or rye, 
will continue growing in the spring, so growers will need a 
termination plan -- will you aim to spray it out early in the 
spring or plant your spring crop into a "green" or living cover?

Foes planted winter wheat that tillered out fully and grew 
a foot-tall canopy, but never entered reproductive stages. "It 
didn't vernalize, so it won't set seed," he said. He expects some 
of it will winterkill and the rest will require a spring termination 
with herbicides.

Other questions remain, too. Cover crop supplies for certain 
species, such as rye, got pretty tight this summer, due to the 
high demand. Depending on the source and quality of your 
cover crop seed, growers should watch for weed seed invaders, 
surprise volunteers and even disease inoculum in those fields.

Foes used bin-run winter wheat seed, but had it professionally 
cleaned to try to protect his fields. "I didn't want to inherit 
someone else's weed problems, so we didn't do straight bin-
run seed," he said.

Four Prevented Planting Acre Priorities Heading into 2020
Written By Emily Unglesbee , DTN Staff Reporter  © Copyright 2019 DTN LLC

MOVING PAST  
PREVENTED PLANTING

Finally, the heavy residue or growing cover of a fall-planted 
cover crop can be attractive to some spring insects, particularly 
those who need grassy covers to lay their eggs. 

2. Watch Those Weeds
Absent a crop, weeds grew quickly on many prevented planting 
acres this summer. Some farmers managed to get across those 
fields with herbicide applications or tillage, but weather and 
time restraints stymied others. Summer annual weed escapes 
have spent the fall sowing seed in some prevented planting 
fields, and now winter annual weeds are emerging.

Foes managed a pass of glyphosate and 2,4-D on most of 
his acres around the Fourth of July, but wet fall weather has 
blocked his attempts at additional weed control. He is worried 
about the waterhemp escapes he saw sprouting in some fields 
this summer.

Like many other farmers with prevented planting, Foes may 
have to grapple with dense weed seedbeds next season. 

3. Know Your Nutrient Needs
Beware of Fallow Ground Syndrome on prevented planting acres 
planted to corn in 2020. Corn enjoys a symbiotic relationship 
with a type of soil-dwelling fungi called mycorrhizae that grow 
along its roots and help the plant absorb key nutrients such 
as phosphorus. When a field is fallowed or planted to a crop 
that doesn't support these organisms, the next corn crop can 
struggle to take up nutrients, resulting in stunted, yellowed or 
purpling plants.

Some cover crops, particularly grass species, can maintain 
populations of these fungi for a following corn crop; others, 
such as brassicas, will not. Some growers may need to consider 
starter fertilizer options to help a 2020 corn crop planted to 
fallow ground. 

Do an accounting of your prevented planting acres' applied 
fertility. Some nutrients such as nitrogen (converted to nitrates), 
boron and sulfur are very mobile in the soil and may no longer 
be present if you applied them in the fall of 2019 or the spring 
of 2020.

Illinois farmer Matt Foes devoted a large 
part of his summer to preparing prevented 
planting acres for a 2020 crop -- from weed 
control to seeding cover crops and tracking 
his fields' fertility. Still, more remains to be 
done. (DTN photo by Pamela Smith)

See more on that here: https://www.
dtnpf.com/agriculture/web/ag/crops/
article/2018/04/04/insects-cover-crops-
good-bad-ugly or follow the QR Code

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

 Calcifert Lime 
Calcifert Lime is a granulated calcium lime proven to neutralise 
soil acidity. Fast acting and cost effective, Calcifert Lime can 
be applied using a standard spreader on all crops including 
grassland and cereals.

Monitoring the pH of your soil and balancing soil acidity is key to 
improving quality and yield. 

Visit www.lkabminerals.com/calcifert for further information

LKAB-Direct-Driller-180x130mm-Advert-Aug19.indd   1 11/10/2019   10:43:11

For more details and recommendations on 
fall weed control, see this DTN story: https://
www.dtnpf.com/agriculture/web/ag/crops/
article/2019/10/23/plan-weed-seeds-
lurking-harvested or follow the QR Code 

See more from the University of 
Missouri here: https://ipm.missouri.edu/
IPCM/2016/6/Stunted_Corn_Following_
Prevented_Planting-Fallow_Syndrome/ or 
follow the QR Code 
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Other, more stable nutrients in the soil, such as phosphorus, 
copper or zinc, should still be available in the soil if there was 
no crop planted to use them. 

Make sure you know how the cover crop you may have 
chosen for your acres will affect the field's fertility in the spring. 
Some covers can either tie-up or release key nutrients as they 
grow and die, and nitrogen availability is often a top concern 
for corn growers.

See more details on cover crop's effects on soil fertility from 

4. Brace For Field Repairs
Many prevented planting acres (and planted acres) face serious 
damage from heavy equipment use on overly wet soils in the 
summer and fall of 2019. Growers may have to repair ruts and 
soil compaction and do seedbed preparation later this fall or in 
the spring.

"We will be going through and making sure to alleviate any 
sins we committed this spring," Foes said.

Watch for less obvious field damage as well, Foes cautions. 
His land's tiling systems got an impromptu stress test from the 
spring and early summer's heavy rainfalls. Some of the older 
sections failed.

"There was just so much pressure from so much water 
draining that all the weak points were found," he recalled. "I've 
discovered several old clay tile lines that I didn't know existed 
because they blew out from the water pressure."

Emily Unglesbee can be reached at Emily.unglesbee@dtn.com.
Follow her on Twitter  @Emily_Unglesbee.

Purdue University here: https://
ag.purdue.edu/agry/extension/
Documents/CoverCropsNitrogen.pdf 

Cornell here: http://nmsp.cals.
cornell.edu/publications/factsheets/
factsheet43.pdf 

Penn State here: https://extension.
umd.edu/sites/extension.umd.edu/
files/_docs/programs/mdvegetables/
Chap5-Soil-Fertility-Cover-Crops-web-
version.pdf 

Oregon State University here: https://
catalog.extension.oregonstate.edu/
sites/catalog/files/project/pdf/
pnw636.pdf For more details on the mobility and 

availability of common nutrients, see this 
guide from Cornell University: https://nrcca.
cals.cornell.edu/soilFertilityCA/CA1/CA1_
print.html or follow the QR Code 

WHY DO WE NEED TO 
SAMPLE?  

A soil test will give you numbers and guidelines of where your soil 
is and hopefully where it should aim for to consider it ‘balanced’ 
(note I didn’t say healthy); remember that it’s NOT an N-P-K 
world. Sensible soil nutrition is the first step toward higher crop 
quality and yields. 

Testing will measure levels of various elements within the soil 
such as Calcium (C) and Magnesium (Mg) which are two of the 
main building blocks of soil aggregation; high levels of either will 
have a negative effect of how well the soil functions.

Mulders chart shows the interactions of soil nutrients (how 
one nutrient influence another), for example - too much nitrogen 
can reduce the plant’s ability to take up Potassium, Boron 
and Copper increase Potassium and reduce the availability of 
Magnesium. This effect is known as antagonism. 

Calcium is a bit of a bully in the soil where antagonism is 
concerned; when levels are high Manganese (Mn), Magnesium 
(Mg), Potassium (K), Phosphate (P), Iron (I), Boron (B) and Zinc 
(Zn) are all affected. However, calcium is needed in plants as a 
building block and is vital as the ‘cement’ that holds cells together 
and produces stability for plant cell structure. Silica, although not 
readily plant available from within your soil, is also important for 
increasing the physical strength of plants and in turn the plant’s 
natural resilience to pest and disease pressures.

Having established a soil test shows the mineral makeup of 
your soil and a specific number of anions/cations relative to the 
elements measured, from there you can identify where your 
soil sits when compared to the ideal’ target range. But is that a 
healthy’ soil?

Many of the measured elements will not yet be available 
to your crop, if they were, the greedy plants would gorge on 
this deluge of goodies and make themselves sick while most 
unclaimed nutrients would volatilise or be washed away. It has 
to be a balancing act of what’s available and what can be ‘made 
available’.

Within the soil, various elements hold onto each other, 
dictated by whether the element is positively charged (cation) 
or negatively charged (anion). This is how nutrients are ‘locked 
up.’ These bonds can be broken by the root microbes or by the 
environment.

Humic and Fulvic acid are referred to as chelators; they improve 
the delivery and efficacy of foliar applied nutrients, forming 
strong bonds with trace elements and enabling the direct uptake 
of nutrients across the plant leaf with reduced risk of leaf burn. 

When bonded with Humates, applied nutrients 
are kept plant available in the root zone, reducing 
nitrogen leaching and phosphorus lock-up. 

Imagine how much healthier your soils could be with the 
addition of Humic acid. With a cation exchange capacity (CEC) 
of 300-500, an increased available water capacity up to 30-50% 
more, on top of that you get improved soil quality due in part to 
increased activity of the beneficial bacteria building better soil 
aggregates. 

Biological activity plays a key part in the soil/plant relationship 
and as such trades commodities with the plant, releasing tied up 
nutrients for plants to utilise. So, you could say the numbers in 
a soil test mean very little if you don’t have ‘the biological army’ 
around the root to support and maximise nutrient availability.

A healthy soil will have balance; excesses and deficiencies - 
physical or biological can have a negative influence. Measuring 
and monitoring your soil and plant on a regular basis will highlight 
potential problem areas, for example: you test the soil and are 
low in (x) but when you test the plant you are not low in (x) is 
there an issue?  

You get the lab to test for biological activity, and a result comes 
back with a high rating, so is everything ok? Are those organisms 
beneficial? What percentage? A decision made with blinkers on 
is not a decision it’s a leap of faith! Longer term assessment must 
be a part of your farming system; know your history to plan your 
future, be prepared to throw the rule book out the window. The 
soil test doesn’t tell you what’s in the plant, the plant analysis 
doesn’t tell you what is in the soil – you need both.
Soil Fertility Services was established in the 1990's and has 
since been working hand in hand with farmers throughout the 
UK, constantly striving to find biological farming solutions that 
are efficient and more effective, in order to build soil fertility 
and provide crop nutrition.

Written by Steve Holloway from Soil Fertility Services Ltd
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For more on field repairs ahead, see this 
article from Michigan State University 
here: https://www.canr.msu.edu/news/
repairing-the-season-s-planting-and-
harvest-ruts 
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GEORGE SLY TALKS 
ABOUT THE FUTURE

 
Can your drill or planter sense  

Organic matter, CEC, temperature, moisture 
and residue levels? Talk to us about retro fit 

options on your machines.

The Furrow - The Seed’s Lifeline
Digging seeds is a time consuming yet important task at 
planting time. Getting your eyes on the furrow, where the 
seeds are placed, will allow you to understand if those 
seeds are in an environment to thrive. Does the seed 
have adequate temperature and moisture? Has it been 
surrounded by clean soil, free of residue? What is the 
power of the soil around each seed to feed the growing 
plant? Until now, you didn’t know these things for every 
seed, you were simply guessing. With SmartFirmer you can 
now have eyes in the furrow.

Smarter Every Season
Soil warmth and moisture are the two most critical factors 
to consider at planting time for rapid, uniform germination 
to happen. SmartFirmer measures soil temperature in real 
time and displays it on the 20|20 allowing you to decide if 
the soil is warm enough for germination to happen quickly. 
Moisture can vary from heavy low ground to a sandy knob 
in the fi eld, and SmartFirmer will show this change to you, 
allowing you choose to plant a little deeper to maintain 
adequate moisture. Mechanical problems on the row unit, 
such as a loose gauge wheel can cause dry soil to shower 
into the furrow. SmartFirmer would alert you to this, 
allowing you to look for the issue on the row unit and fi x it.

Residue Visibility
Old crop residue in the furrow hurts a seed’s ability to 
germinate quickly, but it can also carry disease into the 
new crop. SmartFirmer senses residue in the furrow and 
displays a clean furrow metric on the 20|20. SmartFirmer 
residue sensing compliments a fl oating row cleaner control 

We will be showcasing all the latest technology from Precision Planting at Lamma show 7th/8th January on Stand 19.412. 
This will include the integration of downforce sensing, soil sensing and liquid control on our cereal disc openers as well as new 

retro fit options for all makes of drill + planter. We will also be revealing news about our new branding and brand new UK 
production facility.

Old crop residue in the furrow hurts a seed’s ability to germinate quickly, but it can also carry disease into the new crop. 
SmartFirmer senses residue in the furrow and displays a clean furrow metric on the 20|20. SmartFirmer residue sensing 
compliments a fl oating row cleaner control system like CleanSweep® by allowing farmers to have confi dence that the 
furrow is cleared and that row cleaner settings are correct.
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See The Difference
Organic matter is one of the most infl uential measurements 
for overall productivity of a soil. SmartFirmer provides a 
cost eff ective way to measure organic matter in every inch 
of the furrow. SmartFirmer can also act on those organic 
matter measurements when paired with Precision Planting 
control technologies. Plant population, hybrid, and fertilizer 
rate can all be controlled on-the-go as SmartFirmer detects 
diff erent organic matter zones in the fi eld. For farmers who 
have found variable rate technology too overwhelming, 
SmartFirmer provides a simple way to make the most out 
of every zone.
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ROW UNIT
HARVEST INTERNATIONAL® LaserPro
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KINZE® 2000/3000/4900
PRECISION PLANTING® Ready Row Unit
WHITE® 9000
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All other trademarks are the property of their respective owners. ©2018 Precision Planting LLC.
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See below where a gauge wheel and disk opener became plugged 
with soil and residue and was plowing the top 3 inches of soil rather 
than creating a furrow.  Seeds were placed on top of this newly 
exposed soil. SmartFirmer, running in this moist soil 3 inches deep, 
alerted the operator to the issue through the uniform furrow reading.
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British farm machinery manufacturer, 
Sumo, first launched the Vaxio at 
LAMMA 2018, and after 18 months of 
testing prototypes on-farm, the long-
awaited shallow cultivator went into full 
production in 2019. 

Available in 4m, 5m and 6m working 
widths, the Vaxio is a high-speed and 
versatile implement that combines 
surface cultivation, loosening, levelling 
and consolidation - all encompassed in 
a minimal maintenance design.

At the front of the machine there’s 
a twin-row of concave scalloped discs 
that cut trash and initiate the cultivation 
process. The discs are followed by two 
staggered rows of spring-loaded tines, 
300mm apart and working at depths 
of 50mm to 250mm, allowing for 

either a full-width under-cut and mix 
or zonal work (depending on which 
points are fitted). At the back there’s 
a row of sprung levelling paddles 
designed to carry soil and even out 
the peaks and troughs, followed by 
your choice of packer rollers providing 
different qualities dependant on exact 
application. Excellent consolidation and 
moisture preservation are key across 
Sumo’s packer range. 

Although an ideal tool for seedbed 
preparations, the Vaxio can also be run a 
little deeper if fitted with a SumoSeeder 
to give a one-pass oilseed rape 
establishment tool – a proven method 
for hundreds of farmers in the UK who 
have been harvesting impressive yields 
with Sumo’s flagship machine, the Sumo 
Trio.

Filling a gap in Sumo’s product 
range, the Vaxio is a key machine for 
the British company, highlighting their 
commitment in helping farmers move 
towards minimum and zero-till farming 
methods and showing Sumo are a 
serious farm machinery manufacturer 
in the UK, Europe and the rest of the 
world.

Offering the versatility to work with 
or without its front levelling discs and 
the ability to go deeper with its tines 
if required are fundamental elements 
to the success of this fantastic, British 
built, machine.

The Vaxio will be showcased at 
LAMMA 2020, and there’s a fantastic 
retail offer for orders taken before 10th 
Jan 2020, the Friday just after the event.

DRILL MANUFACTURERS
IN FOCUS...

VAXIO IS KEY MACHINE FOR SUMO

SOIL SAMPLING AND  
TEST INTERPRETATION

Summary
•  Soil testing is a useful and relatively 

inexpensive management tool for 
growers to assess crop nutrient 
levels in their fields.

•  Proper methods and timing of soil 
sampling help ensure reliability of 
test results for making informed 
decisions related to soil inputs such 
as fertilizer and lime.

•  Standard soil tests typically 
evaluate pH, buffer pH, organic 
matter, cation exchange capacity, 
phosphorus, potassium, calcium, 
magnesium and base saturation.

•  Micronutrient soil testing alone 
is generally not a reliable tool to 
predict potential micronutrient 
deficiencies. Tissue testing, soil 
properties, and growing conditions 
together are a more complete 
diagnostic approach.

•  Critical levels of nutrients (the 
point below which crop yield may 
decrease quickly) and crop removal 
rates are useful for determining 
the rate and frequency of fertilizer 
application to a field.

Growers must efficiently manage field 
inputs while reducing the risk of yield 
losses to maximize profitability season 
after season. Fertilizers are significant 
variable costs in production, and tools 
are available to assess their need. 

Soil Testing - Selecting a 
Laboratory
Competent analytical laboratories 
use strict standardized methods in 
controlled environments with quality 
standards; all of these are important 
to reliable and comparable data for 
informed decision making in the field. 
A number of commercial labs exist 
and some land-grant colleges have 
labs as well. Growers may benefit 
from a review of considerations 
and tips for selecting a soil testing 

laboratory (Diedrick, et al. 2010).

Soil test kits and strips found at 
garden centers are not a replacement 
for a professional testing laboratory 
analysis due to the risk of high 
variability and questionable precision. 
A good laboratory test report is a 
small investment compared to the 
magnitude of fertilizer and lime 
investments by an operation. Once 
a laboratory is selected, a quality 
sample must be collected and handled 
correctly for an accurate analysis.

Sample Collection
Regardless if the sampling plan 
is random or part of a precision 
management system, collecting and 
submitting a clean and representative 
sample is required for reliable results. 
Below are some best management 
practices for obtaining representative 
samples for analysis.

•  Soil sample every 2 to 4 years for 
a given field; sampling every year 
rarely adds additional information.

•  Sample when crops are not growing 
in the field (applies to standard soil 
sampling).

•  Avoid fields where fertilizer, 
manure, or liming materials were 
recently applied.

•  Sample fields at the same time 

every year so that analyses are more 
comparable over time. Sampling 3 
to 6 months prior to the next crop 
will allow enough time for any pH 
or nutrient adjustments. For many 
crops, this time is post-harvest in 
late autumn.

•  Thoroughly clean the soil probe or 
instrument to remove all residual 
soil or debris. It does not take 
much of a foreign substance to 
significantly contaminate a sample.

•  Be sure the sampling container 
is similarly clean to prevent any 
contamination. Plastic or stainless 
steel containers are preferable to 
other materials.

•  Move residue, debris, and any 
vegetation from the soil surface 
at the sample site. Failing to do so 
will cause an incorrect (too high) 
organic matter measurement.

•  Pull soil cores from a depth of 6 
to 8 inches, or depth to plough 
layer where soil mixing occurs. 
Long-term no-till fields, perennial 
forages, ridge tillage, and similar 
systems may be sampled also at a 
shallower depth to note any shift in 
soil pH in the top 2 to 4 inches.

•  Obtain 15 to 20 soil cores for an 
area of 20 acres or less. For larger 
areas, submit multiple samples for 
more accurate soil information, 
even if the field appears uniform.

•  Mix cores together well for the 

Written by Keith Diedrick, Area Agronomist at Corteva USA

Soil sampling after corn harvest. Crop residue was 
moved aside so that soil organic matter would be 
accurately determined.

Soil sampling a large field with a mounted hydraulic 
sampler.
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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
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sample. Usually, samples can 
be sent moist after mixing. For 
standard soil tests, air drying is 
permissible, but do not heat cores 
to speed drying.

•  Follow the soil laboratory's 
instructions for submission, using 
the containers recommended or 
supplied by the lab.

A Typical Standard Soil Test 
Report
Most laboratories offer a "standard 
soil test" which covers a set of soil 
chemical measurements that are 
important in agronomic decision 
making. Though some labs vary, 
typically this includes pH, buffer pH, 
cation exchange capacity (CEC), base 
saturation, organic matter (OM), and 
the macronutrients phosphorus (P), 
potassium (K+), calcium (Ca2+), and 
magnesium (Mg2+). In the Plains 
and western regions where salinity 
and sodicity are more common, 
conductivity, soluble salts, sodium 
(Na+) and chloride (Cl-) may also 
be reported in a local laboratory's 
standard test.

Nitrate (NO3-) and sulphur (S), are 
not usually part of standard tests, 
but are considered macronutrients. 
Nitrate tests are used in some regions 
for preplant nitrogen (N) management 
and in-season sidedress decisions, 
but recommendations vary from 
region to region.

Test Values Explained
pH is the measure of acidity of a 
substance. pH is expressed as a 
number, not a percentage or other 
quantity. A value of 7.0 on the pH 
scale is considered neutral, that is, 
the substance is neither acidic nor 
basic. Lower numbers on the pH 
scale denote increasing H+ ions and 
acidity. The acidity of the soil solution 
affects many physical, chemical, and 
biological reactions necessary for 
plants to survive and thrive. The 
optimum pH value varies by crop and 
region, but is generally between 6.0 
and 7.0 pH (slightly acidic), though 
alfalfa thrives between pH 6.8 to 7.0.

Buffer pH - Once a need for adjusting 
pH higher is identified, the buffer 
pH value indicates the amount of 

liming material necessary to make 
the adjustment. Low buffer pH values 
indicate that more lime materials are 
necessary to raise pH than higher 
buffer pH values.

"Buffering" in this case refers to the 
ability of the soil to "recharge" acidity, 
and is a function of aluminium (Al3+) 
minerals and H+ in the soil (and is 
related to CEC). If a soil is poorly 
buffered (sandy), less liming material 
are needed to raise pH a certain level 
than a soil that is highly buffered 
(clayey soil). Some soil tests may 
report buffer pH as lime test index, 
or LTI, which is merely the buffer pH 
value multiplied by 10.

Organic Matter - Expressed as a 
percentage, OM is the non-mineral 
content of the soil sample and is 
usually determined by combustion. 
Organic matter has many functions, 
including water-holding capacity, 
nutrient cycling, and contributing to 
soil structure and CEC.

CEC - Cation Exchange Capacity is 
measured in milliequivalents per 100 
grams of soil. CEC is determined 
primarily by soil clay mineralogy and 
OM level in the soil. Cation exchange 
capacity represents a measure of 
electrostatic charge sites in the soil 
that can hold cations, or positively 
charged ions, like Ca2+, Mg2+, Mn2+, 
Zn2+, K+, H+, and Al3+.

For each "equivalent" charged site 
on the soil particles, a single positive 
charge can be held (denoted by the 
superscript number on these ions). In 
the case of K+, a K+ ion has a single 
positive charge, and is held by one 
CEC site. For a Ca2+ ion, two CEC 
sites are necessary to hold one Ca2+ 
ion, three CEC sites for Al3+, etc.

Higher CEC values in soil represent 
more capacity for nutrient cations 
to attach. For example, a high CEC 
soil can theoretically hold many K+ 
ions, but would require more K+ to 
be applied as fertilizer to fill the sites 
located on the soil particle surfaces 
before it is easily released to the soil 
solution and taken up by plants.

P - Phosphorus is reported in parts 
per million (ppm) or pounds per 
acre (1 pound per acre = 2 parts per 
million). This is not a measurement 
of total P in the soil, however, it is 
an estimate of P that is available to 
plants. The testing procedure utilizes 
an extractant that is correlated with 
P uptake that might occur by plant 
roots. This value is reported on the 
soil test as "extractable P." Not all 
labs use the same process; some may 
use the Bray-Kurtz P1, Mehlich III, 
Olsen, or other procedure. Reported 
P values will vary according to the 
test procedure and are not directly 
comparable to each other.

P is an important element in plants, 
as it is part of the DNA, RNA, the 
energy transfer molecule ATP, as well 
as amino acids and proteins.

K+ - Potassium is reported as ppm or 
lb/acre of "exchangeable K." Like P, 
all of the K+ in a soil sample is not 
available to the plant. Most of the K is 
locked in mineral structures, some is 
available slowly from the clay edges, 
and other K+ ions may attach to the 
CEC (exchangeable) and flow easily 
to the soil solution. The K+ extraction 
solution measures K+ that can be 
readily moved from the CEC and into 
soil solution, simulating the processes 
that might exist with a root system in 
the soil.

Potassium is vital in water regulation 
and enzyme activation in plants. Plant 
stomata, which are openings in the 
leaf used for gas exchange, open and 
close by movement of K+ in and out 
of the cells surrounding the opening.

Potassium (and other nutrients) 
in plant stover or residue on the 
soil surface can cycle back to the 
soil with rainfall events and residue 
breakdown (this sometimes includes 
up to 80% of K in residue). If little to 
no rainfall occurs after harvest prior 
to soil sampling, the reported K+ 

Figure 1. Relative availability of plant nutrients by 
soil pH.
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value may be lower than expected 
because of this lack of cycling. Dry 
conditions also limit the movement 
of slowly available K+ to the CEC.

Ca2+ - Calcium content of the 
soil is reported in ppm or lb/acre, 
sometimes listed as "exchangeable 
calcium." Calcium is a common 
element in a lot of mineral soils, 
and though they may occur in some 
regions, deficiencies are rare in most 
soil environments above pH 5.5. The 
easiest correction to a suspected 
Ca2+ deficiency is raising soil pH 
with a liming compound, and Ca2+ 
is considered sufficient at ≥200-300 
ppm. Calcium is essential to plant cell 
wall structure, cell division, and many 
enzymatic processes.

Mg2+ - Magnesium levels are 
measured in ppm or lb/acre, 
sometimes listed as "exchangeable 
magnesium." Magnesium is a key 
element in chlorophyll and many 
enzymes and enzyme activation. 
Deficiencies can occur in crops, and 
can be remedied with Mg-containing 
fertilizers or dolomitic limestone. 
Mg2+ is sufficient for most crops at 
≥50-100 ppm.

Base Saturation - This is a description 
of the major cations held on the CEC 
on a percentage basis. Typically, 
Ca2+, Mg2+, K+, and H+ are listed 
(and sometimes Na+ and Al3+) as 
they are of the highest concentration. 
Other cations may attach, such as 
the metal micronutrients, but they 
are often measured in ppm, not a 
percentage (1 ppm = 0.0001%)

The percentage of H+ is related to 
the buffer pH value discussed earlier. 
When H+ moves off of the CEC 
and into soil solution, the solution 
becomes more acidic. The portion of 
H+ on the CEC is sometimes referred 
to as "reserve acidity."

Base Saturation Ratios

There is a long-standing debate on 
the usefulness of base saturation for 
determining lime and fertilizer rates, 
particularly the Ca:Mg ratio. There is 
a lack of evidence that a certain ratio 
of bases is necessary for optimum 
crop performance. A large body of 
research shows that if nutrients are in 
the soil at high enough levels and pH 

is in the proper range, optimum yields 
in agronomic crops can be achieved 
across a wide range of Ca:Mg ratios.

There are a few ratios of note for 
specific crops and soils, however. 
The ratio of Mg:K is of importance 
to forage growers. If excessive K+ 
is taken up by the plants and Mg2+ 
is low, the forage may contain low 
Mg2+ content and cause a metabolic 
condition in livestock called grass 
tetany (hypomagnesemia). Dolomitic 
limestone and Mg-containing 
fertilizers are options, but supplying 
feed additives with Mg to livestock 
may be more economical.

When Mg2+ exceeds Ca2+, or 
when Na+ becomes high (>15%), 
this may be indicative of possible 
soil structural issues, such as clay 
dispersion or flocculation, surface 
sealing, and decreased water 
infiltration. This is most likely to 
occur in areas of naturally occurring 
Na+ and Mg2+, but these are not 
widespread in North America.

Soluble Salts - The soluble salt content 
(or conductivity) is expressed in dS/m 
or mmho/cm (which are equivalent). 
If soluble salts are too high in the soil, 
plants cannot take up sufficient water, 
wilt, and in severe cases, die. In most 
crops, performance and yield decline 
rapidly at 3 to 4 dS/m and higher, and 
may be affected as low as 2 dS/m.

Salt problems are a concern primarily 
in the Plains and western regions of 
North America where various salts 
are native to the soil in high levels. 
Some effluent irrigation waters and 
fertilizers have the potential to cause 
salt problems as well, most notably 
muriate of potash (KCl; 0-0-60) and 
urea (46-0-0). Use extreme caution 
when applying in-furrow or banding.

Micronutrient Soil Tests
Notice that standard soil tests 
typically do not include elements like 
manganese, boron, zinc, iron, and 
copper. At this time, it is difficult to 
correlate micronutrient levels in the 
soil with crop response.

Plants require very little of these 
micronutrients to thrive and the 
exact required amount can be 
difficult to ascertain. The challenge 
for researchers is to reliably correlate 

a soil test level with plant uptake (like 
P and K). Even if this was known, 
the relationship to test level and 
crop response is similarly variable. 
To further complicate micronutrient 
predictions, the availability of 
micronutrients can vary with soil 
physical characteristics which change 
during the year (moisture, aeration, 
microbe activity, etc.).

If soil test levels of a micronutrient 
are high, crop responses to 
fertilization of that nutrient are 
unlikely. If a micronutrient level is 
marginal or low in the soil, the crop still 
may not respond to a micronutrient 
application. Additionally, not all crops 
have the same sensitivity to particular 
micronutrients.

Knowing the soil, crop sensitivity, 
and environmental factors that 
may cause a nutrient deficiency is 
helpful to gauge risk and prepare 
appropriately (Butzen, 2010; Diedrick, 
2010; Jeschke and Diedrick, 2010).

Choosing Fertilizer Rates
A starting point in nutrient 
management decisions is comparing 
soil test results to established critical 
levels for the particular crop. Critical 
levels are the point where yield loss 
potential increases quickly if soil test 
levels for a particular nutrient fall 
below that level (Figure 2).

These established critical levels may 
vary from region to region, but recent 
research shows that critical values are 
close to the ranges in Table 1.

1  Critical level for ppm K = 75 + 
(2.5 x CEC) for all crops

2 Values in parentheses are lb/acre.

3  Several sources do not cite CEC-

Figure 2. Below the critical level for a nutrient, a 
fertilizer response is likely; above it, no response is 
expected. Source: Cornell University, 2010.

specific K, and may vary. Consult 
your local Pioneer professional 
for additional local information.

One strategy that growers may adopt 
is to build soil test levels just above 
the critical levels and apply nutrients 
to annual or biennial crop removal 
rates. This accounts for variability 
in fertilizer spreading as well as 
assuring soil test levels over critical 
levels for anticipated crop removal. 
This practice may guide appropriate 
fertilizer rates for rented land or 
when fertilizer prices are high while 
still reducing the risk of yield loss. 
Approximate crop removal rates are 
below; these values may vary by year 
and growing environment.

Adapted from Warnecke, et al., 2004; 
IPNI, 2010.

1Based on Pioneer research.

Fertilizer products will have an 

analysis printed on the bag or bin that 
identifies the amount of N, P, and K 
contained in the product. This is widely 
done with three numbers arranged as 
N-P-K. The N value on the tag is simply 
a percentage of N, however, P and K 
are listed as P2O5 and K2O.

Crop removal and fertilization are 
activities that change soil test levels of 
nutrients. Depending on the buffering 
capacity (CEC) and soil mineral 
composition, the amount of P2O5 
and K2O necessary to change soil test 
P and K will vary and in some cases, 
be difficult to predict. Research from 
Kentucky (Thom and Dollarhide, 2002) 
shows that for low levels of soil test 
P, more P2O5 fertilizer is required to 
change the levels than at high soil test 
P levels >100 ppm (Table 3).

To change K+ test levels by 1 ppm, 
K2O additions may range from 2 to 6 
pounds per acre, again, depending on 
existing K+ levels, soil minerals, and 
CEC.

Conclusions
Soil testing is an inexpensive practice to 
learn about the ability of soils to support 
crop growth. With knowledge of what 
each soil test value means, growers 
can make more informed crop input 
decisions to minimize risk and maximize 
profitability.
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FUTURE TECH: SOIL 
HEALTH ASSESSMENT 

You can’t optimise what you can’t 
measure, and the vital activities of 
microbial life in the soil are currently 
difficult to measure outside of a 
specialised academic laboratory. 
P.E.S. Technologies is therefore 
using cutting edge semiconductor 
technology to develop a sensor 
that can quickly assess soil health 
using a simple hand-held sensor out 
in the field. The sensor “sniffs” the 
soil to detect all the various gases 
produced by the soil’s microbes. By 
using artificial intelligence the soil 
health analysis system can learn 
what the different smells mean and 
give greater insight, on the spot, 
into soil health than current tests to 
asses soil biology.

The journey of getting your soil 
into a really good condition often 
starts with switching to no-till 
practices. But beyond that there 
are decisions upon decisions that 
need to be made to regenerate 
soil biology from choosing the best 
crop types to have in your rotations 
to which cover crops to plant. 
Additionally, there are a whole host 
of exciting new biostimulants to try 
out as well as reductions in nitrogen 
fertiliser applications that can be 
explored. Further, with nematicides 
disappearing from the market, 
optimising biofumigation processes 
that produce gluconsinolate gases in 
the soil to control PCN may become 
a priority in future.

But each farm is unique and 
what works best on one farm may 
not work best on another. So, the 
first step to managing soil health 
should be to measure it and then 
monitor changes over time as they 
occur depending on changes to 
management practices. However, 
currently the tools available to assess 
soil biology have limited capabilities 
and there are only a few to choose 
from.

To make the right agronomic 
decisions to optimise a farm’s soil 
health in the most cost-effective way 
for each farmer, a tool is needed that 
makes soil health assessments easy, 
affordable, quick, and comprehensive. 
On top of all that, data is needed that 
doesn’t become obsolete the minute 
soil scientists make new discoveries 
that change our understanding of 
what a healthy, functional soil is. 

While huge strides are being made 
in the field of DNA analysis, the 
samples still need to be sent off to a 
laboratory and the costs per test are 
very high. Therefore, most currently 
used tests for monitoring soil biology 
rely on gas sensing—but they only 
sense one gas, namely CO2. P.E.S. 
Technologies have instead developed 
a sensor that can profile all the soil’s 
gases with a hand-held device that 
can be used in the field. In other 
words, we “smell the soil” on the spot. 
This allows us to assess soil health 
easily, quickly, and comprehensively.

P.E.S. Technologies soil sniffer 
is hand-held, battery powered, 
and linked to a smart phone via 
Bluetooth. For each test, a soil 

sample should be taken from the top 
20 cm of soil and placed into a small 
drawer in the device. Importantly, no 
other preparation of the soil sample 
is required. This means that each test 
can be completed in only 5 minutes. 
The agronomist or farmer never has 
to see the complicated smell patterns, 
all you get to see on the phone is the 
important information that is pulled 
out from that data: a soil health score 
and the various soil health indicators 
(for example, microbial biomass, 
nitrates, and pH amongst others) that 
are used to assess the health of the 
soil.

Soil gases are currently an 
underappreciated resource: they 
provide a wealth of information on 
soil conditions as specific microbial 
activities are associated with different 
gas patterns. As an example, microbes 
that are converting between the 
different forms of nitrates in the soil 
produce different gases that can 
then be linked to the concentration 
of nitrates in the soil. Additionally, 
bacteria and fungi give off distinct 

The future to understanding soil health lies in a tool that can sniff the gases produced by the soil’s microbial life.

gas patterns, while different bacteria 
may flourish in well-aerated soils 
with good drainage compared with 
compacted soils. 

Each soil test requires a single-use 

sensor strip, which is what detects 
the gases. This unique test strip was 
invented by Dr Jim Bailey, founder of 
P.E.S. Technologies and previously a 
semiconductor physicist at Imperial 
College London. 

Another key aspect of the sensor 
system is that is that the system 
learns and provides better results 
over time. It does this by analysing 
the raw gas data in the cloud using 
artificial intelligence. The same way 
you can train a dog to understand the 
meaning of more and more smells, 
the artificial intelligence software 
can be taught to do the same. The 
test is therefore futureproof. A 
simple software update can expand 
its capabilities and data collected 
in previous years can simply be 
reanalysed.

This is future tech, but it is not that 
far off being on the market! Already, 
P.E.S. Technologies was able to 
demonstrate the feasibility of sniffing 
soil with its sensor technology for 
soil health monitoring purposes by 

working with experts in the field in a 
government funded project (Innovate 
UK project number 133537). A 
further three Innovate UK funded 
projects (project numbers 105534, 
105664, and 105668) are currently 
under way to help fully train the soil 
sniffer software and get it into the 
hands of agronomists and farmers 
by 2021/22. This soil health data 
will allow better land management 
decisions that will help improve soil 
health faster and more efficiently: 
after all, you can’t optimise what you 
can’t measure!

While the technology is not 
currently scheduled to be released 
until around 2021/22, suitable test 
sites are currently being sought 
and an early-release version is 
currently being considered. Farmers 
and agronomists can register their 
interest at pestechnologies.com/
register. 

An early prototype of the hand-held soil assessment 
tool out in the field. The soil drawer is filled with soil 
and a sensor test strip is inserted into the tool.

The hand-held soil assessment tool connects via 
Bluetooth to a smartphone. The tool is controlled 
using an app on the phone and the results are 
displayed on the phone screen. The data is saved 
to the user’s account so soil condition can be 
monitored over time.

The tool captures information from the soil gases 
produced by the activities of soil microbes. By 
monitoring changes to soil health over time, the 
information can be used to guide agronomic advice 
to enable land management practices to be geared 
towards optimising soil health in the most cost-
efficient manner.

4 March 2020
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believe that resilient soils will be key 
in helping farms stay profitable and 
adaptable.

In a wet autumn like the one we’re 
currently experiencing, soils that have 
had cover crops and reduced tillage 

have generally been easier to travel 
on and plant up than those deep tilled 
and without cover. This in my mind is 
what resilience is all about. Clearly, 
we are not going to get autumn 
weather like this every year, but we 
may get it more often. Cover crops 
and good soil health will give you 
that added resilience to get on the 
field in a difficult year. Also, in a dry 
year like the one we had last summer 
there was good anecdotal evidence of 
direct drilled fields holding onto the 
moisture for longer than those that 
were tilled.

The environment also benefits from 
resilient soils. Soils that capture more 
carbon could contribute towards 
offsetting rising emissions. In-turn 
raising your soil organic matter 
content will also hold more water 
which could help reduce flood risk 
and reduce sediment loss into rivers. 
Cover crops help capture excess 
nitrate which will readily leach if soils 

are left bare. These are all some of 
the ecosystem services that can be 
delivered by farmed land on top of 
the vital task of growing food and all 
signs are that future governments will 
have a greater focus on using public 
money to pay for these services.

Water companies too are interested 
in obtaining some of these ecosystem 
services with a number of companies, 
including Affinity Water, trialling 
schemes to buy the service that cover 
crops deliver to water quality which 
means the farmer doesn’t shoulder 
all the risk. We pay the farmer a fee 
to grow cover crops in areas that are 
high risk for nitrate leaching with a 
higher price given for those species 
that are known to scavenge nitrogen 
well, such as oil radish, and a higher 
price still the earlier the cover crop 
is drilled following harvest. Despite 
difficult (dry) drilling conditions and 
rife cabbage stem flea beetle, the 
scheme has worked well this year 
with some good covers being seen 
out there helping build resilient soils 
and protect water catchments.

The graphs below show nitrate 
leaching in a stubble field (top chart) 
and a field planted with a cover 
crop (bottom chart). This clearly 
demonstrates how much nitrate is 
captured by the cover crop which will 
help reduce nitrate leaching and may 
reduce N rates in the following crop.

If you have any questions, 
comments or thoughts on our cover 
crop scheme or other work please 
don’t hesitate to drop me an e-mail:  
shaun.dowman@affinitywater.co.uk

I’m sure you are all fully aware that 
this autumn has been wet! However, 
thinking back to September things 
were very different. Where I live on 
the Hertfordshire/Cambridgeshire 
border, I can pinpoint the day the dry 
weather ended. I had willingly brought 
my spade along to a field site to dig 
a few soil moisture probes into the 
ground as part of one of our research 
projects. I think a pick axe would have 
been more appropriate given how 
baked solid the ground was. As I left 
the site the heavens opened and, 
apart from a few days respite here and 
there, it hasn’t really stopped since. 

I suppose its always been thus in the 
UK. We’re a maritime island on the 
edge of the Atlantic and our weather 
is a fickle beast at best. However, 
we’re all aware that the weather 
we get lately isn’t quite so ‘normal’ 
with new records broken each year. 
This year alone we saw the highest 
temperature ever recorded in the UK 
at 38.7oC and as I write Sheffield has 
recorded its wettest autumn with still 
a week remaining and no let-up in the 
rain on the horizon. A common phrase 
I hear (and repeat myself) is that this 
extreme weather is ‘the new normal’ 
and I tend to agree with its sentiment.

This ‘new normal’ weather is already 
having consequences for our lives, 
jobs and the environment and how 
we adapt to climate change in the 
coming years will be key. For us in the 
water industry we need to prepare for 
a future that will bring less predictable 
weather patterns with more intense 
rainfall and longer periods of drought 
alongside more people needing more 
water. Climate change will also affect 
the way we farm in this country and I 
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DRILL MANUFACTURERS
IN FOCUS...

BREAKING NEW GROUND WITH 
SEEDEYE

At Agritechnica Väderstad presented an 
entirely new and unique technology in 
the form of the SeedEye seed counter 
for their seed drills.  Farmers can 
now easily set the number of seeds 
per square metre without needing to 
perform calibration tests. SeedEye 
provides additional functionality for 
Väderstad’s established control system 
E-Control. 

SeedEye:
1.  The operator sets the seed 

volume per square metre from 
the control panel, eliminating 
normal calibration testing, saving 
time and effort. 

2.  The operator has full control of 
the sowing process via the iPad 
display at the control panel. If a 
seed coulter deviates from the 
preset permitted variation an 
acoustic alarm is sounded and 
the faulty seed coulter is marked 

in red on the display.

3.  No resetting of the seed drill is 
necessary between different 
crops. SeedEye handles this 
automatically by the operator 
changing the value on the display, 
which increases efficiency.

4.  Increased seeding reliability 
as well as increased operator 
comfort due to the operator 
having an overview and control 
as never before. 

Sensors count total seeds
Sensors are located in the seed hoses. 
The seeds flow through the sensors, 
which are equipped with six optical 
transistors. These are illuminated with 
infrared light. When a seed passes a 
ray of light, the light is very briefly 
interrupted and the optical transistor 
registers a break in the flow of light. 

The total number of breaks is 
registered and processed, enabling 
the seed volume to be specified with 
high accuracy. The sensors count 
rape with approximately 99 percent 
accuracy. The value for wheat and 
other grains is approximately 98–99 
percent at 250 seeds per second. The 
system automatically sets accuracy 
and compensates for the dust and 

residue that can gather in the sensors. 

“Counting seeds is more exact 
than by calculating quantities based 
on seed weight,” says Crister Stark. 
“The system has been developed as a 
direct response to farmers’ needs to 
predict total plants per square metre.” 

The operator sets the seed 
volume per square metre
The operator sets the desired seed 
volume per square metre on an iPad 
without needing to climb down from 
the tractor to perform a conventional 
calibration test. The seed drill’s 
radar measures seed drill speed and 
E-Control continuously calculates 
how well the “set point” for the 
desired volume of seeds per square 
metre agrees with the actual feed 
value as attained via SeedEye. The 
feed, which is electrically powered, is 
constantly regulated to produce the 

"Fast and exact determination of seed volume has 
been on farmers’ wish lists for decades,” says Crister 
Stark, Chairman of the Board at Väderstad. “Väderstad 
can now fill this need though SeedEye, an entirely new 
and unique solution.” 

desired seed volume. 

Easy to vary seed volume
If the operator wants to change 
the seed volume per square metre, 
the change is entered on an iPad 
where the volume is shown on the 
display. This is easily accomplished 

with preset steps of, for example, 10 
percent. The seed drill immediately 
sets the desired seed volume per 
square metre regardless of tractor 
speed and displays the actual value. 
The system works equally well with or 
without ISOBUS. 

Blockage Monitoring

SeedEye also works as a blockage 
monitoring system. The core of the 
system revolves around the SeedEye 
sensors, registering each individual 
seed as well as the flow of fertiliser 
passing through the tubes. SeedEye 
makes it possible to visualise and 
monitor the drilling operation in real 
time. If a deviation should occur, the 
SeedEye blockage monitoring system 
gives an immediate warning so that 
any impact on the crop result can be 
quickly remedied.

Videos of SeedEye working in 
action can be found on YouTube. 
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Well its been quite an autumn since I wrote my last 
article, most of it spent looking out of the window to 
see if it had stopped raining. We received 315mm of 
rain between the 23rd of September and the end of 
November. A huge amount of rain but in some ways 
we have been lucky compared to others. We did get a 
couple opportunities in October to plant cereals and we 
are drilled up, but it won’t all look pretty this year, an 
autumn to forget.

Recently from travelling around the countryside 
speaking at organized meetings, a couple of themes 

have emerged. Farms that have No-tilled or farms that 
have ploughed just in front of the drill have faired a lot 
better than min/max tilled farms. Their land has turned 
to porridge and been very difficult to get to once the 
rain started. It will be interesting to see the water quality 
results from this Autumn from Water Companies. Lots 
of bare ground, rutted fields and soil on the roads, it 
can’t be good. There really does need to be a rethink on 
getting systems more resilient to such extremes. Having 
cover crops or living mulches growing before harvest in 
all our crops needs to be direction we head. This will 
allow machinery to travel on wet fields and no bare soils 
even if a crop doesn’t get planted.

We have managed to plant our Companion Cropping 
trial with wheat. At the moment the radish as a companion 
looks the best along with beans but this could change by 
the spring. The aim of the companion is mainly to reduce 
aphid attack and scavenge Nitrogen, time will tell how 
successful they will be.

 Not much sprayer work has been done, we have 
managed to spray our earlier drilled wheat and barley 
with Manganese and Phosphate as we found last year 
these lighter soils prone to Manganese deficiency were 
also more prone to aphid attack. Hopefully pre-empting 
the deficiency will prevent aphid invasion this winter.

Out of our 3 intercropping trials this year two were a 
success. The linseed with an oat companion had better 
establishment and about a 20% yield increase over 
monoculture linseed. Our trial with PGRO comparing 
bean/oat intercrops mixtures with monocultures showed 
a financial benefit of around £260/ha before separation.

 (Courtesy of PGRO)
Our attention now focusses on trial ideas for this coming 
spring. We have plenty of ideas in conjunction with 
PGRO and the team at ORC, the designing of them 
needs to take place soon as spring will be upon us before 
we know it!

FARMER FOCUS 
ANDY HOWARD
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Evolution or revolution? Two AHDB Monitor Farmers (Richard Payne and Hew Willett) tell their story of their 
journey to direct drilling, with an introduction from Harry Henderson, AHDB
There was once a time when establishing a cereal crop was 
a straightforward standard process. Bale or burn the straw, 
subsoil if necessary, plough press, power harrow, and set in 
with the trusty Massey Ferguson 30 drill and roll. 

Then burning is banned, power harrowing became expensive 
and ploughing slow. Worries about where all the straw was 
going to go came and went, with incorporation being the 
buzzword. 

Today, the cost of establishing a cereal crop causes more 
thoughts turning towards leaving the straw exactly where it 
is. At many of the Monitor Farm meetings, machinery costs 
have been dissected in particular crop establishment costs 
and, these days, personnel objectives, management capacity 
and soil type play an important role in setting an establishment 
system on your farm. 

Simple, it isn’t; individual to each farm, definitely! But when 
establishment costs were calculated at our winter Monitor 
Farm meetings and put up on a flip chart, costs ranged from a 
John Deere 6150R pulling a 4-metre 750a no-till drill for £19/
ha through to 6-metre Kverneland TS Evo tine drill, pulled by 
a John Deere 6920S at £43/ha. The greatest impact of cost 
tends to be the area covered by the system not the system 
type itself; so don’t dismiss investigating the change. 

Here are two of our Monitor Farmers, Hew Willett, 
Chelmsford Monitor Farm, and Richard Payne, Taunton 
Monitor Farm, with their own thoughts on how they have 
aimed to reduce soil movement and costs. 

Case Study 1: Richard Payne, AHDB Taunton 
Monitor Farmer

Richard farms 267 hectares near Taunton on predominantly 
silty clay loam soils. The pathway to reducing cultivations 
began 25 years ago when the last ploughing was done, 
originally driven by pressures on labour and time. Since then, 
there has been a gradually reduced investment in steel and 
soil movement. Except rape straw and bean haulm, all straw is 
baled and sold. 

Richard says, “originally, ploughing was followed by a SKH 
Crumbler, then power harrow/combination drill and rolling. 
First to go was the power harrow/drill, with ploughing followed 
by a Freeflow drill. After the plough was sold, soil movement 
was with Simba 2B discs and trailed double press, before the 
Freeflow.  In 1998, a Vaderstad Carrier, used in conjunction 
with a McConnel Shakaerator, became the core system. Then 
a Sumo Trio replaced the Shakaerator. The Vaderstad Carrier 
still normally followed the Sumo in dry conditions and for 
second wheats as the sole cultivation, now that the soils are 
so good.

Drill choice has changed, too, over the years. A switch was 
made to a Vaderstad Rapid drill in 2000 and then to a Horsch 
Sprinter tine drill in 2013. This is now in its sixth season. I 
have since increased its flexibility by switching to Bourgault 
Versatile Opener System (VOS) low disturbance points. Rolling 
is carried out whenever possible after drilling. 

What have the challenges been over the years? None! 
And this is down to making the change a gradual one. 
Now, improved soil structure retains moisture better, allows 
increased timeliness of operations and provides potential for 
higher margins. 

“What have the challenges been over 
the years? None! And this is down to 
making the change a gradual one.”

My objective now is to better understand the soil science, 
move even less soil and do even more direct drilling. For 
harvest 2019, half of the rape area was direct drilled. Drilling 
has been less successful for 2020 harvest but I do not put that 
down to the system.  A greater understanding of the costs of 
production has made me realise how little margin there is to 
play with and, hence, reducing cultivations is key. However, 
I want to achieve this with the flexibility of the existing 
machinery rather than reinvest. 

This will also help work with changes in political and 
public sentiment towards less subsidised, more integrated 
environmental farming and carbon management. These are 
likely to be new drivers for change for me, as well as climate 
pressure and the underlying economics of crop production in 
this country.”

Case Study 2: Hew Willett: Making Change
Ten years ago, as a student studying for A Levels, long hours 
in a tractor seat were something to boast of. Fast forward a 
decade and I’m now actively trying to stay out of the tractor 
as much as possible. Knowing exactly how much it is costing 
for each operation (insert AHDB Farmbench promo here), 
certainly focuses the mind and makes you question the 

MAKING THE MOVE TO  
DIRECT DRILLING

reasons for trundling up and down the field ad nauseum. 

Increasing operation costs was certainly a key part of the 
decision to move away from a plough-press-based system to 
strip-till in 2015, but I would say that soil health was a far 
greater motive behind the switch. That year saw the purchase 
of a 4 metre Mzuri drill. No machinery was sold immediately, 
and there was still a fair proportion of the farm put to the 
plough that year. However, after our first ‘Mzuri’ harvest, our 
confidence and, more importantly, our knowledge increased 
so that, the following year, our strip-till area was on the 
increase. With the strip-till concept having proved itself, we 
had the confidence to start disposing of machinery that was 
doing nothing except depreciating!

Four years later, we are three cultivators, one plough, one 
subsoiler, one tractor and one drill lighter. We are now running 
two 180 horsepower tractors, a 6 metre Sly disc drill, a Horsh 
CO4 with Dutch openers, a stubble rake and a set of rolls for 
our crop establishment. The lighter tractor weight has certainly 
been a benefit this autumn, with damage on the headlands 
significantly lower than had we been running the previous 
heavier machine. Although for us autumn 2019 has not been 

the season for a zero till disc drill, we have drilled some wheat 
into a good seedbed with the Horsch; the good soil structure 
has enabled us to travel without fearing of getting stuck and, 
moreover, risked less than £30/ha doing so.

“Four years later, we are three 
cultivators, one plough, one subsoiler, 
one tractor and one drill lighter.”

In hindsight, would we have bypassed the strip-till and gone 
directly to zero till? The figures would suggest, yes – there 
was certainly a high depreciation cost with owning a drill for 

just four years. However, it has taken a lot of learning and a 
complete mindset change, not just about establishment, but 
the whole farming system, to get to where we are now. Five 
years ago, I would have laughed if you said that we would have 
our own sheep grazing herbal leys and cover crops, or would 
no longer be using insecticides or seed dressings. This process 
has been fast-tracked by being Monitor Farmers, requiring us 
to research and justify the decisions we are taking. Without 
those years of learning, we may have had one too many failures 
had we not had the ‘safety net’ of the strip-till machine, and I 
might have been reading this sat on a tractor instead of writing 
it sat at home!

For further information or to attend a Monitor Farm 
meeting, please visit: cereals.ahdb.org.uk/monitorfarm.  
To calculate your cost of production, Farmbench is free 
to use by visiting: farmbench.ahdb.org.uk and search for 
‘AHDB Machinery Cost Calculator’ to download Harry 
Henderson’s easy to use calculator to work out your 
drilling, machinery or operation costs.

Richard Payne

Sheep Grazing Herbal leys

For more information contact
Sustainable Soil Management
9 Caputhall road, Deans Estate, Livingston, West Lothian, EH54 8AS 
Tel: 01506 420950  |  Email: ian@soiladvice.com

WANT TO KNOW HOW 
YOUR SOIL WORKS?
We understand the 3 pillars of soil health and performance - 

All interacting and changing. One will have a knock on 
e�ect (good or bad) on the other two. 
This means soil types perform di�erently under certain 
cultivation systems, we know this and our detailed soil tests 
highlight this removing some of the uncertainty and enabling 
better decisions about cultivations and nutrition etc. 
What does Sustainable Soil Management do?
•   Very detailed independent soil analysis in an easy to   
 understand format
•   Total exchange capacity providing kg/ha �gures
•   Full suite of Base Saturation %
•   Full trace element suite
•   New Active carbon test: simple indication 
 of soil health
•   Delivering a practical understanding to farmers 
 about Bio-Stimulant and Biological products.

PHYSICS CHEMISTRY BIOLOGY

Hew Willet
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AHDB Knowledge Exchange Manager, Teresa Meadows paid a visit to the New Zealand Foundation of Arable 
Research to understand how they are tackling key agricultural challenges faced by UK farmers.
Soil health, improving soil structure, wider environmental 
concerns and high-quality yields are certainly at the front of 
New Zealand arable farmers minds, as they are ours.

Following a visit from Abie Horrocks, Research Manager at 
FAR, to our AHDB HQ in Stoneleigh last autumn as part of a 
visit to the UK that she was doing to talk about soils, I thought 
I would pay a return visit.   My sister lives in New Zealand and is 
farming with her husband and family and so while I was visiting 
them earlier this year, I took the opportunity to spend a couple 
of days with FAR, to learn more about their work and research.

The Foundation of Arable Research (FAR) is the arable levy 
board in New Zealand and has a similar role to AHDB Cereals 
and Oilseeds, with a focus on research to:

•  Enable a sustainable and profitable cropping industry by 
investing in research, development and extension to foster 
positive change.

•  To make cropping the highest returning sustainable land 
use for New Zealand farmers.

(FAR Objectives, FAR Profile)

This research work has a wide remit, including wheat cultivar 
performance, spring N response in oilseed rape, control of 
sow thistle in white clover seed crops and post-harvest weed 
seed management to name a few.   However, alongside this, 
a significant investment has been made into research on the 
management of soils, as here in the UK.

The arable area in New Zealand is predominantly 
concentrated in the fertile Canterbury area in the South 
Island, near Christchurch, where, when I asked a grower if 
they employed precision farming and variable rate technology, 
the answer came back: “there’s no return from it, because our 
soils and fields are so uniform”!  However, with the majority 
irrigating their crops, practice a wide rotation that typically 
includes herbage grass seed and vegetable seed and livestock 
grazing over the winter, the need to minimise compaction and 
boost soil health is still evident.   Many quoted limited amounts 
of topsoil, with a gravel layer underneath and indeed, most soil 
sampling was only done down to 30cm.

Whilst with FAR, Abie talked through a recently completed 
large soil benchmarking project, which has been reported to 
their growers and was presented in their ‘Grower Round-Up’ 
meetings that I attended.   There are results that I think would 
be of interest to you all from this piece of work.

The project looked at intensive arable cropping (continuous 
arable cropping for >6 years) and mixed arable sites (annual 
cropping with a phase of grass pasture or grass/clover seed 
crop maintained for 18 months or greater) over 327 paddocks 
(!) with a focus on soil physical quality.   These fields were 
looked at for key indicators, primarily:  

•  Carbon (% and t/ha):  an index of organic matter content 
(on average OM = 58% C)

•  Aggregate stability:  a measure of soil resilience

The results from the Canterbury sites showed that 62% of the 
intensive arable sites, 76% of the mixed arable and 91% of the 
long-term sheep pasture sites met the national recommended 
target of 2.5% carbon (0-15cm), see Figure 1.

When comparing this to the aggregate stability data for the 
same sites, 61% of the intensive arable, 72% of the mixed 
arable and 100% of the long-term sheep pasture sites met 
the recommended target range for aggregate stability of 1.50 
(Figure 2).  Aggregate stability did vary between different soil 
types, with brown soils more resistant to the effects of intensive 
cropping than their heavier Gley soils.

So, what is the significance of this data for our situation?   
Firstly, this work, although using different parameters, is getting 
to similar results for the Kiwi arable farmer as the benchmarks 
that are coming through from the AHDB Soil Health Scorecard 
work.

Furthermore, their work has shown that where best 
management practices are used, the loss of soil quality under 
some forms of management is balanced by other crops that 
restore soil quality, usually by minimising disturbance and by 
having a crop that returns large amounts of below ground 
organic matter.  Abie included the fascinating statistics in 
Figure 3, which shows what different crops can return in terms 
of organic matter to the soil.   Abie concludes that, “where 

MILES APART BUT CLOSER 
THAN YOU THINK!

Figure 1.  Gravimetric carbon organic carbon (0-15cm) for Canterbury NZ sites 
sampled between 2013 – 2018.

Figure 2. Aggregate stability data for Canterbury sites sampled 2013 – 2018.

management practices are intensive and non-restorative, the 
loss of soil quality increases the risk that soil conditions will limit 
crop productivity and cause adverse environmental impacts”

With many of you as readers now using cover crops, reducing 
cultivations, changing cropping and in some cases adding in 
longer-term leys to your systems, this reflects well on the 
benefits to soil structure and organic matter that we have seen 
in the same way as the statistics used here.

Taking this to the next stage, the focus on carbon is becoming 
more important in New Zealand, since the Government 
announced its plans to bring agriculture into an emissions 
pricing scheme by 2025.  This emissions trading scheme is 
aiming to cut emissions by charging companies a price for 
each unit of greenhouse gas produced, with the aim to give 

a financial incentive to them to reduce their contribution to 
climate change over time.

Abie and FAR are looking at how their soil carbon work can 
feed into this discussion, how livestock fit into the rotation as 
a benefit vs continuous cropping and how carbon sources and 
sinks work, when you look at the whole farm cycle.

There are many similarities between all of this work and 
our future direction here in the UK too.   One of the results 
of my visit has been a collaboration agreement now set-up 
between AHDB and FAR to further this dialogue, collaboration 
on projects where appropriate and to derive more benefit 
from both of our work in the interests of all of our levy payers.   
We will keep you updated as this progresses, but please let 
us know if there is anything specific that you are interested in 
learning more now.

We have already learnt a lot from the discussions, Monitor 
Farm meetings this winter have featured IPM ideas brought 
over from NZ and there are many instances of lessons 
learnt from discussions with farmers and advisors, who may 
be half the world away, but have the same challenges and 
opportunities for arable systems and agriculture that we are 
facing.  Collaboration going forwards for the benefit of all, is 
something to look forward to in the future – for soils and all.

Teresa Meadows, AHDB Arable Knowledge Exchange Manager, 
East Anglia

Figure 3.  Organic matter returns from a selection of crops (Source: McLaren and 
Cameron, 1996)

Learn the secret to the optimum way with the
roller with the Golden Hoof print!

The Güttler Magnum 1240 Trailed Roller System with unique
pendular movement, and self-cleaning Prisma® profile

Proven in hundreds of applications!

The Güttler 33cm Ø closing ring specially adapted for the
min-till / direct drill!

Are you looking for seed to soil contact?

Available from Wox Agri Services Ltd
UK importers and distributors www.woxagriservices.co.uk

01670 789020



64   DIRECT DRILLER MAGAZINE ISSUE 8 | JANUARY 2020 DIRECT DRILLER MAGAZINE www.directdriller.co.uk   65

DRILL MANUFACTURERS
IN FOCUS...

CHALLENGING AUTUMN UNDERLINES THE NEED FOR A CROP 
ESTABLISHMENT SYSTEM TO COPE WITH ANY CONDITIONS

The extreme wet weather this 
autumn underlined the importance 
of operating a system which can cope 
with all conditions, of soils being 
in optimum condition, minimising 
weather risk and having sufficient 
capacity to take advantage of weather 
windows, says direct strip seeding 
pioneer Jeff Claydon, who designed 
the Claydon Opti-Till® System.

In the last issue of Direct Driller 
magazine, I talked about the importance 
of ‘cost per tonne of production’ as 
a key metric of efficiency for arable 
farms. This time, I will discuss crop 
establishment on the Claydon farm 
this autumn.

Undoubtedly, it has been the most 
challenging since 2012 in terms of 
rainfall, but even though our Hanslope 
Series clay is one of the heaviest soil 
types in the UK we managed to drill all 
our winter wheat by 31 October. As I 
write this on 19 November the average 
of soil temperature readings at depths 
of 300mm and 600mm is 6.8°C, which 
is 25% lower than a week ago, but my 
brother, Frank, has just drilled the last 
of the winter beans to complete our 
planned autumn crop establishment 
programme. 

I am fully aware that many farms in 
the UK have been unable to get any 
crops in the ground this autumn and 
sympathise with them. Others have 
only been able to establish perhaps 
50 per cent of their planned area and 
even some of those crops might not 
amount to much, while others will have 
to be re-drilled in the spring because 
seed has rotted in waterlogged soils. 
Many of our counterparts in Northern 
Europe, including France and Germany, 
are experiencing similar conditions, so 
it will be interesting to see by how 
much production declines and what 
impact that has on grain prices.

Keeping It Simple
The key to establishing crops 
successfully under all conditions is 
to operate a simple system which 
minimises weather risk, has a high 
output so that you can press on when 
Mother Nature allows and generates 
progressive improvements in soil 
condition, structure and health. 

On the Claydon farm in Suffolk the 
predominant soil type is Hanslope 
Series clay, one of the heaviest in the 
country, which must be worked when 
conditions are right. It has benefited 
significantly from 17 years’ use of the 

Claydon Opti-Till® System, which 
produces soils that drain more freely in 
wet weather yet better retain moisture 
when it is dry, the high output allowing 
us to wait for favourable conditions, 
then establish crops quickly and 
efficiently. 

In a wet year such as this the 
patented design of the leading tine 
used on all Claydon Hybrid drills is 
invaluable, although this autumn we 
operated at a slightly higher forward 
speed, 12km/h rather than the usual 
10 km/h, to increase soil shatter. The 
fact that the leading tine cultivates 
zonally, alleviates local compaction, 
aerates the soil and improves drainage, 
allowed us, and other Claydon users, 
to operate over a much wider weather 
window than disc-type drills, which 
generally will have not performed well 
this season. Additionally, because the 
Claydon drill’s lugged support wheels 
run only on uncultivated ground it 
has been able to operate without 
restriction when others would simply 
have clogged up with sticky soil and 
been side-lined. 

One change that we did make this 
year was to use 12.5cm-wide (5”) 
A-shares on our 6m Claydon Hybrid 
T6c in place of the standard 17.5cm 
(7”) versions. The idea was two-fold, 
firstly to concentrate the seed in a 
tighter band to help crowd out weeds 
within the crop row and secondly to 
provide slightly more space between 
the 300mm rows, leaving more bare 
soil so that any weeds not taken out 
by herbicides could be removed easily 
and effectively in the spring with the 
Claydon TerraBlade inter-row hoe. 
This area will be one of the attractions 
for visitors at the Claydon Open Days 
in May.

Oilseed rape was the only crop 
established in good conditions. We 

drilled 70 hectares on 9 / 10 August 
and 15mm of rain fell immediately 
afterwards, ironically providing 
much-needed moisture to start the 
germination process. The crop got 
away well, weathered pressures from 
Cabbage Stem Flea Beetle successfully 
and in mid-November was in great 
shape. The next challenge will come in 
the spring from CSFB larvae, but the 
crop is well advanced.

Soils Are In Great Shape
It seems hard to believe now, but when 
we started our stubble management 
operations after harvest the soil was 
so dry that volunteers and weed seeds 
would not germinate, meaning that 
we had to exercise patience and hold 
back.  We started again in September 
after rain fell and subsequently took 
out multiple flushes of weeds.

We used our 6m Claydon TerraStar 
light rotary cultivator and 15m Claydon 
Straw Harrow to create 3cm of high-
humidity tilth which encouraged 
volunteers and grassweeds to 
germinate. These were sprayed off 
with full-rate glyphosate prior to 
drilling and the high level of control 
achieved will take the pressure off 
residual herbicides. 

When the weather turned wet at the 
end of September it brought an end 
to our stubble management activities 
and in the following weeks the rain 
was relentless, so thank goodness for 
glyphosate. Fortunately, after 17 years 
of using the Claydon Opti-Till System 
our soils are in excellent condition 
and the deep fissuring created by two 
years of dry weather further helped 
to transport water away from the soil 
surface.

The saviours this autumn were that 
soil temperatures held up and we 
didn’t need to prepare seedbeds in 
advance of drilling, so could go straight 
into stubbles with the TerraStar 
followed soon after by the Hybrid T6c. 
In some areas the soil was so nice that 
we might have even gone a little too 
deep and created too much tilth! It is 
important to remember that the top 2 
to 3cm of tilth dries in half the time 
compared with the next 2 – 3 cm, so 
you must minimise weather risk by not 
over-working land ahead of the drill.

The wet conditions sent our 
worm population into overdrive and 
fortunately these little helpers have 
been very active. The casts which 
they leave on the surface are one of 
the best signs of healthy soils and the 
channels they create, some over two 
metres deep, have been invaluable 
in helping to drain water from the 
surface. Despite exceptional rainfall 
our soils retained an excellent crumb 
structure and crumble between the 
fingers rather than clumping into a 
sticky, anaerobic mess. 

Our autumn drilling was completed a 
little later than planned and we drilled 
another 400 acres for other farms, but 
while all the contract oilseed rape area 
went in the additional wheat and beans 
area was limited by the exceptionally 
wet weather. It was certainly too wet to 
roll any autumn-sown crops but going 
over the beans with a Straw Harrow 
after a frost will break down any clods 
and level the surface to maximise the 
effectiveness of herbicides.

Because the leading tines of the 
Claydon Hybrid drill leave 40% to 60% 
of the soil area unmoved, the ground 
was sufficiently supportive to allow 
our 5000-litre self-propelled sprayer 
to operate when we wanted without 
damaging the soil, enabling Liberator 
and Movon® to be applied as planned. 

Right Tools And Techniques Are 
Essential
Given the extremely wet weather this 
autumn it would have been unrealistic 
to simply muddle seed into poor, cold, 
wet seedbeds and expect good results. 
Patience is essential, as without the 
right conditions for it to germinate and 
grow away quickly there is a significant 
risk that seed will simply rot. 

Unfortunately, that is exactly what 
happened on many farms this season. 
Some soils that were ploughed after 
harvest may have dried out and, 
although may have drilled well, this 
would have come at a high cost in 
terms of wearing metal, fuel use and 
overall cost of establishment. On the 
other hand, many crops established 
after ploughing or min-till in wet 
conditions will have suffered from 
non-existent or poor development and 
will need to be re-drilled in the spring. 

Similarly, where disc-type or no-till 
drills were used in difficult conditions 
the results are likely to have been poor 
because compaction will not have 
been alleviated, water will have been 
unable to drain away and seed will 
either have rotted in the rows or its 
development been stunted.

Whether or not you believe in 
‘climate change’ we do seem to be 
having more extremes of climate 
of late and the challenging start to 
this new season has highlighted the 
importance of using an establishment 
system which gives you the best 
possible chance of success, whatever 
the weather.

To learn more about the Claydon 
Opti-Till® System and techniques 
to improve your farm’s performance 
contact your local Claydon dealer 
and arrange a visit to the Claydon 
farm. For further details go to www.
claydondrill.com or call the Claydon 
office on 01440 820327.

Drilling the last of the planned area of winter beans on 
the Claydon farm on 19 November, into land which 
had received one pass with a Claydon TerraStar and 
been sprayed off with glyphosate a few days earlier.

Despite the very wet autumn this crop of oilseed rape, 
drilled on 10 August, was in excellent condition when 
Jeff Claydon examined it on 19 November.

Worm casts on the surface are a good sign of healthy 
soils. Winter is an ideal time to check your soils and 
simply walking fields gives a good idea of the soil’s 
condition. If it sounds ‘splotchy’ when you walk on it 
then the pores of are full of water, it has no structure 
and root development will be restricted, starving the 
plants of the air and nutrients they need to survive and 
thrive. 

Wheat drilled on 31 October was just beginning to 
emerge on 19 November and despite very heavy 
rainfall the 5000-litre sprayer left only minimal tracks 
when applying a pre-emergence herbicide, highlighting 
the supportive structure of the soils which characterise 
the Claydon Opti-Till® System.
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The researchers teamed up with 
other agricultural professionals and 
farmers who have implemented 
soil health principles by using 
cover crops, no till and livestock 
integration to hold a conference to 
teach about soil health and tools to 
use to promote healthy soil.

“Soil is one of the most precious 
resources we have,” said Geoff 
Zehnder, Clemson SARE coordinator 
and co-organizer. “We depend on 
soil for our livelihoods and we must 
learn how to keep soil healthy so 
that it will continue to work for us.”

Co-organizers with Zehnder for 
the Building Soil Health: Principles, 
Practices and Productivity 
conference were Kelly Flynn with 
the Clemson Emerging Crops 
Program and Buz Kloot with the 
Arnold School of Public Health at 
the University of South Carolina.

Many people may take soil 
for granted and think of it as a 
renewable resource that will always 
be around. However, worldwide, 
topsoil has been lost in the past 150 
years and is being lost at rates 10 to 
40 times faster than it naturally can 
be replenished. Currently, 40% of 
soil used for agriculture throughout 
the world is classified as degraded 
or seriously degraded. Gail Fuller 
is a third-generation farmer from 
Emporia, Kansas, who spoke about 
how cover crops can help replenish 
the soil.

“George Washington and Thomas 
Jefferson used cover crops to 
replenish the soil after a harvest,” 
Fuller said. “In the 1800s, cover 
crops were known as ‘green manure’ 
and were widely used to enrich the 
earth and put nutrients back in the 
soil. Why did we ever get away from 
using cover crops?”

Availability of synthetic fertilizers 
and a lack of understanding of 
the role of organic matter in soil 
health are two possible reasons 
why cover cropping practices have 
declined in modern agriculture. Also, 
successful implementation of cover 
cropping requires some knowledge 
and experience. But creative 
management can help overcome 
some of these issues, Fuller said.

“Consider the main crops being 
grown and then determine which 
cover crops can be grown so that 
they won’t interfere with harvest 
and will still have a head start when 
going into winter,” he said.

Fuller said he has learned planting 
cover crops is a way to increase 
profits and nutrient cycling, as well 
as capture solar energy.

Jason Carter, a Richland County 
farmer, started cover cropping about 
8 years ago and is seeing benefits.

“I had read about it and was 
interested in using cover crops as a 
nitrogen source,” Carter said. “Since 
we’ve started growing cover crops, 
we’ve cut back on fertilizer inputs, 
but are seeing the same yields. 
We’re saving money because our 
fertilizer costs are lower and yields 
are remaining the same.”

Leon Dueck, a dairy farm owner/
operator from Olar, learned about 
growing cover crops after attending 
a field day at Carter’s farm.

“We, too, have lowered input costs 
by growing cover crops,” Dueck said. 
“We’re also seeing an increase in 
nutrients in our silage.”

Planting the correct cover crops 
can lead to better soil health by: 
reducing inputs, discouraging 

Written by DENISE ATTAWAY, Clemson University, South Carolina, USA
Healthy crops begin with healthy soil and researchers with the Clemson University’s Sustainable Agriculture Research and 

Education (SARE) program are teaching farmers how they can benefit from keeping their soils fit.

FARMERS LEARN THE SCIENCE 
OF SOIL HEALTH AT CLEMSON 

CONFERENCE

weed growth, promoting drought tolerance, retaining 
moisture, efficient nutrient cycling, increasing organic 
matter, increasing diversity and increasing soil carbon. In 
addition, keeping soil covered can help control erosion, 
protect soil aggregates, cool soil and provide habitats 
for soil organisms.

In addition to growing cover crops, utilizing no-till 
practices also can help alleviate soil disturbances and 
minimize soil losses. Nathan Lowder of the USDA Natural 
Resources Conservation Service said no-till should 
be used in conjunction with other soil conservation 
practices.

“Soil must be able to function as a vital living 
ecosystem including nutrient cycling, as well as water 
infiltration and availability,” Lowder said. “Soil also must 
be physically stable and able to support plant growth. 
No-till cropland can do this if diverse cover crops are 
grown.”

Doug Newton, a farmer in Dillon and Marlboro 
counties, grows corn, soybeans, wheat and peanuts. He 
practices no-till and uses cover crops for mulch.

“We had been using no-till on our crops, but didn’t 
see any real soil health benefits until we started growing 
cover crops,” Newton said. “Growing cover crops has 
allowed us to cut our input costs, without lowering our 
yields. If we can cut costs and stay in business and it’s 
good for us, we’ll continue to grow cover crops.”

Growing cover crops, along with crop rotations, also is 
helping control nematodes on Newton’s farm.

While reducing tillage may help, Kris Nichols, soil 
microbiologist with a soil health consulting firm, said 
using a systems approach which begins with optimizing 
plant photosynthesis and soil organic matter is most 
beneficial.

“We need to bank more carbon in the soils,” Nichols 
said. “To do this, we need to keep a diversity of plants, 
including cover crops, growing in our soils. Diversifying 
crops is good for the climate and good for farmers’ 
wallets.”

In addition, carbon in the form of plant organic matter 
in the soil is essential food for soil microorganisms that 
perform many benefits in agriculture including making 
nutrients in the soil more available to plants.

David Kinder is a Royston, Georgia farmer who 
attended the conference. Kinder grows corn, soybeans 
and wheat. For diversity, he also raises chickens. Prior 
to growing row crops and raising chickens, Kinder was 
a dairy farmer.

“I’ve learned it’s important to 
learn about new practices and 
evolve with the times,” Kinder 
said. “You need to evolve, or get 
left behind.”

Attendees of Clemson University’s Building Healthy Soils conference visit the Clemson Student Organic 
Farm to learn how growing cover crops can improve soil health. Image Credit: Clemson Public Service and 
Agriculture
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DIRECT DRILLER TOURS 
AGRITECHNICA 2019

Bourgault CD848
The CD848 is a new machine for 
Bourhault this year. The CD848 coulter 
drill is 8m wide and has a 4,800L tank. 
It is available in 6″ to 15″ spacings and 
features a TopCon rate controller.

Also available will be the 3-row 
HD848, with 10″-15″ spacings, PHD 
seed opener 
assembly. Both 
models feature 
a small seeds 
box, 2 pull 
options and a 
3 compartment 
steel tank.

This concept 

model has been subject to testing over 
the past few months, and went into 
production this Autumn just passed, 
meaning they will be available for the 
2020 cropping season in North America.

Bourgault’s Matthew Waugh filmed a 

walkaround on the CD848 which really 
helps see what the machine can do – 
follow the QR Code to watch the video.

Multiva Forte FX300 and 
FX400
Multiva say that the Forte machines 
represent the most reliable, versatile 
and accurate seeding technology on the 
market. We saw them in both 3 and 4m 
widths.

“The unique coulter technologies of 
Multiva machines guarantee accurate 
results in all conditions. Seed and 

Agritechnica, as always, is the place to see everything that farming has to offer from around the world.  You come across stands 
way bigger than anything you would see other shows and yet you have never even heard of the brand as they don’t sell in the UK 
or Europe yet as they “haven’t seen them as big enough markets”.  This year we went with an aim to find the drills that aren’t yet 
sold in the UK. However, they might one day add to the 18 manufacturers that already sell direct drills in the European market.
The other thing that struck us while at the show was just how many stands had crimper rollers on them.  It would seem Europe 
is taking very seriously the actual or impending loss of glyphosate and are preparing already. Here are a selection of the drills we 

discovered while at the show.  

fertilizer are seeded at the same time 
with the same coulter at different 
depths. Multiva Forte is suitable for both 
cultivated soil as well as direct drilling. 
Using the Multiva seeding method, you 
can flexibly adjust to different conditions, 
the technology is proven by thousands 
of happy customers since 1984.”

“Thanks to the unique coulter on 
the Multiva drills, the seeding depth 
remains uniform even on uneven fields. 
In Multiva seeders seed and fertilizer are 
placed from the same coulter to seedbed 
close to each other. Small layer of soil in 
between the seed and fertilizer prevents 
direct contact. Fertilizer is fed from the 
front of the disc to the bottom of the 
seedrow. The seed is led from the back 
of the disc to the seedrow slightly above 
the fertilizer. The seedrow closes due to 
the packing effect of the covering wheel 
and the rear wheels, so that the seed 
is guaranteed to get good soil contact. 
When the fertilizer is placed in the same 
seedrow near the seed, the nutrients are 
immediately available for the seed, so 
the sprouting is fast, even and strong.”

According to Multiva, with the Forte, 
direct seeding can be achieved in all 
conditions, even in the hardest soils 
due to the high coulter pressure. The 
maximum coulter pressure can also be 
achieved with empty hoppers. The front 
straw harrow is a common addition to 
the drill, clearing straw ahead of the 
coulter and spreading any piles of straw.

Arbos UST
The AS-UST Air Seeders are developed 
for conservation tillage sowings of all 
kind of winter cereals, OSR, forage seeds 
and cover crops. The AS-UST planting 
unit with little wings creates a furrow 
by raising a layer of soil. This layer then 
drops off over the seed after the passage 
of the planting unit. This technology 
enables the seed to be planted without 
any contact with soil remains. Moreover, 
the little wings create an efficient 
mechanical weeding process.

Features:

• Transport width 3,0 m

• Independent frames with 4 sections

•  3-point hitch, II and III cat., with 
rotation joint

•  Hydraulic blower mechanism, 
dependent on the tractor

•  Coulter type: UST Opener with safety 
bolt

• 2 x volumetric dispensers

•  Seeding monitor: Monotronic 32

• Pneumatic seed transportation

•  Seed tank 3000 L with 2 independent 
covers; version seed/

• fertilizer with variable volume tank

• Inspection platform for seed tank

• Electronic scales for sowing test
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• Transport lights and reflection panels

•  Hydraulic distributors for tractors: 1 
priority distributor with flow control, 
1 single-acting distributor with float 
function, 1 dualacting distributor, 1 
free hydraulic return flow

•  Road transport wheels: 2 of 600/50 - 
R22,5 (UST 450) - 2 of 700/50 - R22,5 
(UST 600)

•  Compression wheels: 15 (UST 450), 20 
(UST 600) of 17x8.00-R8

•  Depth gauge wheels: 3 of 26x12-12 
(UST 450), 4 of 26x12-12 (UST 600)

Agrisem

This will look familiar to many, won’t be 
for sale in the UK as far as well were 
told.  There was very little information 
available on the Agrisem Sly Boss drill, 
but if you are a European reader, this drill 
is now available in yellow.

Indecar Neo Air Drill
Indecar is an Argentinian company 
dedicated to the manufacture and 
marketing of agricultural machines 
and implements aimed at providing 
practical solutions for farmers. Indecar 

Neo Air Drill fine / coarse grain seeder 
, in versions 6 to 9 meters wide, with a 
4,800 litre mounted hopper.

It is available in the following 
Configurations: 17.5 / 35 / 52.5 / 
70 cm between rows. It has a 4,800 
litre hopper, mounted on the central 
frame. Compartmentalised for seed 
and fertilisers. The chassis is made 
up of a central frame, with vertical 
folding of wings. Sowing units mounted 
on parallelograms, with hydraulic 
compensation system and wings with 
mechanical preload.

The seeding system is pneumatic per 
line (patented) and optionally can have 
hydraulic motors with variable dose. 
Available in 6, 7, 8 and 9m. This drill has 
7 different coulter options available, all 
aimed at providing a solution for differ 

soil and climate types, from the Euro to 
the Planthor Premium.  It’s a drill you 
could spend a lot of time specifying.

Tanzi Tigon 8.42
Tanzi are another manufacturer from 
Argentina. With more than 30 years 
experience in building direct drills, they 
have developed this innovative high-disc 
system in the Tigon 8.42.

The new Tigon is built on a stable 
and heavy chassis that will allow the 

machine to work in the most demanding 
conditions for direct drilling. With a 
working width up to 8m and a 5000 litre 
capacity. It can have either one, two or 
three tanks that will allow farmers to sow 
a large area with low time requirements 
to refill. Its flexible chassis, which Tanzi 
say is unique in its segment, ensures the 
drill carefully follows any type of terrain. 
The ISOBUS controller for drilling is 

offered as an option, which allows you to 
drill crops with absolute control, applying 
variable doses defined by maps and make 
automatic adjustments within the field. 
Drilling width is set at 19.1cm.

Features
•  It is equipped with an active 

hydraulic system, which maintains 
a uniformity of planting regardless 
of conditions of the ground. You 

can select up to 250 kg pressure.

•  The distance of 1.5m between 
trains sowing ensures a large 
flow of stubble and waste in turn 
provides greater accessibility for 
maintenance.

•  Thanks to the hydraulic locking 
system, by only moving a single 
lever is possible to use a single 
planting line (front or rear), which 

allows drilling a distance 38.2 cm.

•  It is equipped with a pneumatic 
metering system with approved 
efficiency at international level 
that ensures consistent delivery 
of air, seed and fertiliser.

•  The high flotation wheels ensure 
minimal ground compaction and 
greater stability in transport.

•  Maximum wheelbase to avoid 
tipping in transport.

•  Outstanding thermosetting 
electrostatic powder coating 
system that provides high impact 
resistance, durability and the best 
surface coating in the industry.

Summary
Agritechnica is an absolute joy 

to attend. It’s a place full of ideas 
and new technology.  I’m sure there 
were more drills we didn’t find while 
walking around the show and so this 
is just a selection of what is available 
worldwide.  If you get a chance to go, 
it really is a must do event for farmers. 
Especially if you are interested in new 
ways to change the way you farm.

Our three small robots, Tom, Dick and Harry will plant, monitor and treat arable crops autonomously. 
We need your help to get our sustainable no-till robots into the field. Back us on Crowdcube.

www.smallrobotcompany.com

Small Robot CompanyUnique investment opportunity with EIA Tax relief
www.crowdcube.com/smallrobotcompany

Weed zapping robots for a post-glyphosate world
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FARMER FOCUS 
NEIL WHITE
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I farm 155Ha owned at Greenknowe and around 100Ha 
contract farmed in Berwickshire, Scotland just 6 miles 
from the border at Coldstream. The land is clay and sandy 
loam, deep soils, very variable but the best of products 
to run an arable business on, any limiting factor is 
probably me! I do all the farm work myself except for the 
corn carting, high clearance spraying and baling. I have 
used a Mzuri Protil 3t striptill drill for 5 years sowing 9 
different crops. My son, Harry (age 13) and I have been 
flying DJI drones since 2014 and he posts the video’s on 
our Youtube  channel  ‘Everything is Greenknowe’ and 
pictures on Instagram under the same name.

If I said the landscape had changed since my last piece 
you may think I meant political but looking over my farm 
I definitely mean the physical. My father always said my 
mouth would get me in trouble, and saying in print how 
well the strip tilling had gone the last 4 years, and how 
great the harvest had been, certainly jinxed me. I have 
never seen my farm look so poor and the whole county, 
according to most, has never looked so bad. Regardless of 
the system you have, everybody’s crops have suffered.

 The harvest was mostly in the shed the last time I 
wrote, with only the spring oats and beans left to cut. The 
Canyon oats, sown into spring barley stubble and grown on 
contract for Quaker, mostly stayed standing and turned out 
to be one of the best spring oat crops I’ve grown at over 8 
t/Ha and making the grade to fill your breakfast bowl. The 
spring beans also were an excellent crop requiring very little 
drying. I have always used Reglone to desiccate the crop, 
I keep my own seed and rely on the Reglone to finish off 
the crop so I will miss it now it’s gone. We must find a way 
of convincing governments to listen to science and accept 
that there are consequences when products are removed, 
with a later harvest we have more drying, more fuel usage, 
more compaction and less chance of sowing a following 
crop leaving bare soil and in some cases in Scotland it will 
rule out home saved pulse seed at a time when we need 
more home grown protein.

The weather problems started slowly in July when straw 
became almost impossible to bale and difficult to deal with 
when chopped onto damp ground. I found waiting to clear 
fields frustrating and the knock on effect of delaying my 
Ergo OSR sowing hasn’t helped the struggling crop. I ended 
up chasing the muck spreader around with my drill in the 
drizzle. I get hen muck from nearby units hauled and spread 
by a neighbour. Last year I think the benefit was obvious 
but two of the last three years I have questioned whether 
I do more harm than good with this input. It is spread onto 
the stubble before drilling straight in with the rape crop 
or second wheat. I find more often than not the ground 
is damp or wet when spreading and the midden areas and 
wheelings are difficult to deal with, often the compaction 
can be very noticeable in the following crop.  

I think my soils are improving year on year 
but the application of muck can cause 
serious problems on anything but the best of 
conditions, so for me the jury is still out! 

I have done some contract work this year and the sowing 
I did on CTF ground was a real eye opener. I shouldn’t have 
been surprised but the billiard table between the wheelings 
was easy to sow into and noticeably better than the driven 
on area, if I could find a way to try it with my system I 
would!

I find the quantity of opinion and advice on soil health 
and tillage mind blowing, it is always interesting but also 
confusing at times. As well as reading DD I do follow 
Soil doctor and #soilhealth on Instagram, they provide 
a vast array of information on many topics from, is brix 
worthwhile,  companion cropping, cultivating the microbes 
in your soil to create something similar to your local 
woodland as this contains local specific microbes suited to 
your soils, bacteria v fungus in soil (something I am looking 
at) to the drilosphere (I looked it up), while it is all very 
interesting it is difficult sometimes to find a way to put it 

all into practice up here. I have reduced my fungicide costs 
in the last two years and I think the improved soil health, 
wider rows and variety choice have all played a part. Cover 
crops are usually very difficult to establish successfully in 
Scotland. In 2018 we had the time and conditions to go 
over ground after harvest and put in cover. I put in stubble 
turnips with the Mzuri and they were used over the winter 
by a neighbour who needed grazing. I think the field 
benefited from it but it was impossible to do any this year. 
I think along with chopping some straw, the grazing and 
muck when dropped straight from the animal may be the 
easiest way to increase soil health.  I worry that a lot of the 
benefits I have gained from my limited time in strip tillage 
may well be diminishing this year. The fields were sown 
in good condition but since the day they were sown they 
have had rain 2 out of 3 days for 2 months and 5 to 25mm 
each time. I know that is nothing compared to some but 
it is still too much. Like many, my ground and my system 
cannot cope with this continual heavy rainfall and although 
drilled in good condition, I have wheat and some barley 
which will need to be re-drilled with a spring crop when 
it eventually dries up. Should I have gone deeper with 
the leading leg and shallower with the seeding leg? I will 
never really know as some establishment is good and some 
non-existent. It has happened before, even when I ran my 
previous plough, combination system. I think in retail it 
is sometimes practiced to disregard the top and bottom 
10% of feedback as it is impossible to change, maybe for 
my system this is the bottom 10%, I must accept it, learn 
from it but not make wholesale changes based upon it and 
remind myself the 80% in the middle is a vastly improving 
picture.

 I recently have had some Solvita burst soil tests done 
and as I hoped, the results were positive. CO2-C (ppm) 
93,  C:N ratio 11.6  I think now my soils are  as good or 
better than when I had livestock and grass in my rotation. 
Worm numbers are amazing and the soil before the worst 
of the weather hit had a healthy smell and texture but that 
changed the day after I finished sowing my wheat at home. 
When the weather finally broke the wheat sown at the end 
of that week hadn’t chitted and sat in the waterlogged, 
freshly tilled ground and quickly began to rot, these are 
the very poorest of my wheats at the moment. The tilled 
area created with the drill can cope with wet weather but 
the sustained nature and volume of the rain we had has 
been too much for my system and my soils. This year, 

unlike last year, some of the best established crops in the 
area have been combination drilled straight behind the 
plough, sometimes into what looked like very wet soil. I do 
look at those crops and wonder if I should have reverted 
back to that myself but the only wheat I sowed with that 
system surprisingly also partially failed, so maybe there was 
nothing else I could have done!

 I know this year has been one where many systems have 
struggled but I think that when it dries up my soil should 
still be in better condition than the ploughed ground and 
if I have to re-drill some then that is unfortunate but the 
risk I take. After 4 years of good crops, reduced fuel usage, 
reduced labour, better margins and hopefully the legacy of 
healthier soils I will just have to live with a bit of friendly 
stick from the neighbours, play the long game and TRY to 
keep my big mouth shut.

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	£14,995

Bullock Tillage, 
Danemoor Farm, Malvern, 
Worcestershire WR13 6NL
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DRILL MANUFACTURERS
IN FOCUS...

FASTER, STRONGER AND MORE COST-
EFFECTIVE – NO-TILL REAPS REWARDS  
FOR BEDFORDSHIRE FARM 

Justin Bennion, Farmer at C H 
Bennion & Sons in Bedfordshire, 
believes that the industry is 
ultimately moving in the direction of 
no-till farming. To that end, he has 
invested accordingly. In adopting 
Weaving Machinery’s LD Top-
Soiler, Justin has discovered that 
the move into no-till farming can 
be affordable and efficient, offering 
cost reductions, greater control and, 
ultimately, excellent results while 
promoting greater soil health.

“The results have been excellent,” 
says Justin Bennion. “We use the 
Top-Soiler to cover about 50 acres a 
day. The durability is superb – we’ve 
gone over 750 acres just on the first 
set of legs. By getting a leg into the 
ground to lift up surface compaction, 
it reduces the number of passes over 
the land, saving on time and fuel.” 

Mr Bennion has a 4 metre, 10 
leg LD Top-Soiler fitted with a DD 
Packer and 7-outlet seeder. This 
specification makes the LD Top-Soiler 
a dual-purpose tool perfectly suited 
for lifting the soils and removing 
compaction from stubbles as well as 
for strong OSR establishment. 

Justin identified OSR as a crop 
that particularly benefits from the 
minimal soil disturbance granted by 
the LD Top-Soiler. “With OSR, it’s 
important to get the nutrients applied 
and the plant growing as fast as 
possible,” he says. “An important part 
of that is conserving soil moisture. 
The Top-Soiler makes it possible to 
apply fertiliser without disruption 
or removing any of that moisture, 
getting the crop off to the best start 
possible.”

Advocates for no-till farming 
praise the approach as suitable for 
all soil types and conditions, while 
also cutting costs and – crucially – 
preventing soil erosion and improving 
organic matter and worm numbers.  

“If you add some kind of direct 
drill, I think that’s all you really need 
for most situations,” adds Justin. 
“Compared to what’s on the market, 
it’s excellent value for money and a 
strong investment considering the 
direction farming is going in.”

Weaving Machinery’s LD Top-
Soiler is a market leader in ultra-low 
disturbance farming. At 15mm wide, 
the subsoiling legs are compact and 

don’t offer a boiling effect on the soil 
nor stir up any dormant weed seeds, 
whilst still causing the necessary 
shattering and heaving effect to drive 
air into the soil.   

“Soil health is important. It’s taken a 
while to gain momentum but reducing 
soil compaction and increasing 
organic worm matter is now seen as 
a much bigger issue.  As I said, it’s 
not just a long-term investment. The 
machines that let you practice no-till 
easily while cutting costs and getting 
strong crop establishment are out 
on the market and affordable. This 
isn’t just a good investment, but the 
right machine at the right time for my 
setup.” 

The Weaving LD Top-Soiler was 
designed to allow minimal input by 
reducing costs, fuel usage and wear 
on parts, whilst providing maximum 
output. The end result? Strong yields 
while promoting healthy soil.  

The mounted Weaving LD Top-
Soiler is constructed from high grade 
steel with a heavy-duty frame, carbide 
faced loosening legs and lifting 
wings, and shear bolt leg protection. 
Working depths are between 0” – 9” 
(0mm – 228mm) with pin hole depth 
adjustment in 1” increments, making 
it quick and easy to adjust depth – 
and giving the user greater control.

Weaving Machinery’s LD Top-Soiler 
is designed to reduce soil compaction 
in no-till systems but works within 
conventional cultivation regimes 
when required.

For more on Weaving Machinery’s 
newest drills and other robust and 
reasonably priced farm machinery, 
visit https://www.weavingmachinery.
net

Herbicide
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     ALS tank mixes and sequences
•   Consistent quality, reliability and traceability

USE PLANT PROTECTION PRODUCTS SAFELY. ALWAYS READ THE LABEL AND PRODUCT INFORMATION BEFORE USE.
UNLESS OTHERWISE INDICATED, TRADEMARKS WITH ® OR ™ ARE TRADEMARKS OF FMC.
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Companion cropping can sometimes 
be a difficult term to define, but a 
learned fellow farmer, Andy Howard, 
describes it as growing two or more 
crops together, and that’s a definition I 
like, because it means diversity within 
plant species (which I firmly believe in), 
encompassing complex herbal leys and 
cover crops. Diversity brings so many 
benefits, providing healthy soil which 
in turn leads to healthy food. This is 
something that many people care about, 
and about which I care passionately, for 
very personal reasons.

About 25 years ago, my wife and I had 
a stillborn daughter and suffered several 
miscarriages afterwards. We didn’t know 
which way to to turn - until we met 
Nim Barnes, who ran a charity called 
Foresight. "You are an agriculturalist," 
she said, "have you thought about the 
minerals in your diet?" We hadn’t. "You 
analyse plant tissues," said Nim, "so 
analyse yourselves!" We did, and we 
found that we were deficient in many 
minerals.

Maximising on minerals
Research by the old Ministry of Ag, 

Fisheries and Food showed falling 
levels of minerals in our milk, meat and 
vegetables over a 50 year period; a 
period that has coincided with increased 
intensification and a time when herbs, 
grasses and deep rooting legumes have 
been ignored.

How might we get those lost minerals 
back into our food? They are available 
in the soil, but a lot of plants don’t 
extract them. However, deep rooting 
grassland plants effectively mine them. 
Grazing animals will then eat them and 
transfer them to the surface of the soil 
as manure, making them available to our 
arable crops, and ultimately to us. It’s 
such a simple solution.

And it all comes about by creating 
diversity in the field, and that’s what I’m 
doing on my own farm.

Diversity, diversity, diversity
Back in 2013, I purchased a small 107 
acre farm in the Cotswolds; Honeydale, 
which is mostly Cotswold brash. For 
the first 12 months we didn’t change 
anything, but carried on with what had 
been done on that farm for many years. 
This was purely to grow spring barley, 
leaving the soil bare in winter. In fact 
the spring barley was only grown for 12 
weeks of the year, which seemed a bit 
of a waste to me. It was an interesting 
experience. We had to use contractors 
so the costs were high, and though 
we grew a good crop with a malting 
premium, we lost money.

 So we made some changes, and 
the most important of these was to 

use deep rooting leys in rotation, to 
build soil quality. The farm now looks 
like a patchwork quilt and I really like 
that, because it symbolises diversity. 
We’re using nurse crops and intercrops, 
undersown clover to wheat, and rye and 
vetches as winter green manure.

Our two rules are to always keep 
the ground covered green and always 
mix species wherever possible. We are 
also using mob grazing with sheep to 
increase productivity on a small area 
and dramatically increase soil fertility. 
It’s also providing an opportunity for 
a local farmer’s son to expand his 
sheep enterprise, which I think is really 
important. We need to attract and 
encourage new entrants into farming.

Happy animals
The ultimate companion crop is a diverse 
herbal ley and it works wonderfully well 
with mob grazing, since animals love 
to eat it. It’s much more palatable, so 
voluntary intakes are higher. The protein 
content is higher too, with greater 
liveweight gain, more milk etc. The 
best liveweight gain of all is on sainfoin, 
which we are growing at Honeydale. 
Research has shown a growth rate of 
450 grammes a day fattening lambs on 
this superfood for livestock.

Written by Ian Wilkinson from Cotswold Seeds

COMPANION CROPS  
ARE A FARMER’S FRIEND

There’s lots of other good news with 
herb rich leys and legumes. We have 
forgotten the reasons we originally used 
them, but modern science, such as the 
recent EU funded LegumePlus project, 
is proving their value in terms of lower 
methane and anthelmintic properties.

Happy farmers
Another plus is drought resistance. I’ve 
been involved in farming for 30 years 
and once every 3-4 years we usually 
see a drought. Shallow rooted plants 
like ryegrass stop growing when there’s 
little water, but the deep rooted plants 
in a herbal ley can reach down to the 
water table and keep growing. Seasonal 
growth is good news too, since we 
don’t want all the forage at one time 
for grazing swards and the early growth 
of grasses and later growth of legumes 
means that we can keep animals out all 
year.

Cropping and crapping!
We’ve taken soil for granted, not 
invested enough in it. Decades ago, 
a local farming hero of mine, George 
Henderson, spoke of the importance 
of leaving his soil in better heart than 
he found it. And this is exactly what I 
want to do. There’s no one plan that fits 
all, but increased diversity, companion 
crops and intercrops will certainly help 
by adding organic matter. The icing  
on the cake is to integrate livestock. 
Not so much companion cropping as 
companions crapping, as I like to refer 
to it! It’s the manuring effect that really 

makes farming work. It has always 
been the case and I suspect it always 
will be. We might look for alternatives 
but many of us come back to this basic 
premise.

Visit www.agricology.co.uk  to view 
other blogs, videos, podcasts, research 
projects and resources on growing and 
managing cover crops. Agricology is an 
independent collaboration of over 20 of 

the UKs leading farming organisations 
and provides a platform for farmers and 
researchers to share knowledge and 
experience on agroecological farming 
practices; online and in the field.
Subscribe to the newsletter or follow on 
social media @agricology to share your 
questions and experiences with the 
Agricology community.

Ian Wilkinson

Ewes and lambs grazing deep rooting 4 year herbal ley

Rye and vetch winter cover crop

Summer quick fix - containing annual legumes and 
brassicas as 10 week soil-improving crop)

Clover undersown to spring cereal

Earn up to  

12 CPD Points  

from BASIS & NROSO  

when you attend
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 #Cereals2020

AHDB Theatre  •  Innovation & Tech Theatre 
Expanded Syngenta Sprays & Sprayers Arena  •  Soil Pit 

Harper Adams Hands Free Hectare  •  Crop Plots  •  Guided Tours

NEW FOR #Cereals2020 
Young Arable Farmers Programme  •  Grain Exchange 

Choice Cereals Crop Plots  •  Innovation & Tech Demo Ring

CEREALSEVENT.CO.UKLEARN MORE & 
 REGISTER TODAY AT 

Cereals 2020 Host Farm  |  Chrishall Grange   |   Duxford   |   Cambridge   |   SG8 7NT

Europe’s Leading Technical  
Event for the Arable Industry

Weds 10th - Thurs 11th June 2020

300 Days in the Making.

Organised by: Partnered with:
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Footnote - Ian Wilkinson studied farm and grassland management at Berkshire College of 
Agriculture and joined Cotswold Seeds 32 years ago, since when he’s developed the business 
with a fundamental focus on the role of providing an information bridge between farmers 
and the scientific community. A family business based in Moreton-in-Marsh, Cotswold Seeds 
has built its reputation on developing forage, herbal leys, green manures and complex seed 
mixtures as well as providing a personal service to its customers, which now number 14,000 
farmers and landowners across the UK. It has always been part of Ian’s vision for the business 
to have a farm. 3 years ago, Cotswold Seeds acquired Honeydale Farm, 107 acres in the 
Cotswolds, which is being developed as a Centre for Farming Diversity.
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A 5-day FACTS Course at SRUC, 
Craibstone, Aberdeen confirmed our 
soil is a mix of 5 ingredients: air, water, 
decayed organic material, minerals 
and living organisms. After 15 years 
working with ancient Scottish basalt, 
that erupted onto Planet Earth 360 
million years ago, before vertebrate 
life lived on land, I am convinced that 
it is the interaction of these last 2 
ingredients, in the soil, ie minerals and 
living organisms, that is the key to good 
health.  This is health not only of our 
soil, but also our plants and animals, ie 
our food, ourselves and our planet.

As illustrated by Dr Elaine Ingham’s 
excellent work on the Soil Food Web it 
is now evident that decades of intensive 
farming have drastically damaged 
the life in our soil.  The hijacking of 
agriculture by chemistry over biology 
has resulted in the loss, or locking up, 
of our soils minerals and trace elements 
leaving the soil biology in no fit state 
to make them biologically available to 
plants.  The McCance and Widdowson 
paper shows the mineral content of our 
food crashed drastically from 1940 to 
1991.  Further exasperated by food 
processing, this is leaving us overfed 
and under nourished.

So yes, whilst chemical analysis shows 
many soils are short of specific minerals 
and trace elements, I am here to tell 
you the full quota of 17 are present in 
REMIN volcanic rock dust – and worms 

love it!    This award winning, organically 
approved, freshly crushed, finely 
screened dust is currently sourced from 
one Scottish Quarry.

It shouldn’t be puzzling, but it often is, 
why the benefits of volcanic rock dust 
are far more evident when applied to 
gardens than when applied to farmland.   
A key farming client is Chris McDonald 
of Bays Leap Farm, near Newcastle.  His 
application of REMIN was featured in a 
recent broadcast of Channel 4’s Food 
Unwrapped when Chris walked the 
talk with presenter (and pig farmer!) 
Jimmy Doherty.   The programme 
included an excellent piece by Sheffield 
University’s Professor Johnathan Leake 
where he compared a soil sample from 
a wood coppice, with the soil in an 
adjacent cropped field.  The difference 
in soil biology was dramatic with the 
undisturbed soil in the wood hosting 
a healthy population of worms whilst 
the famers field appeared lacking in life.  
Aristotle told us 350 years ago, worms 
are the intestines of our soil.   As Prof 
Leake showed in this example, the life 
in some farmers soil is visually gone.   
It therefore takes longer to show the 
dramatic benefits that the gardeners are 

finding in their less intensively worked 
and more biologically active soil. 

The best farming result I have seen is 
Warwickshire sheep farmer, Ted Mawby 
who mixed 4 : 1, by volume, with cow 
manure resulting in the best pasture 
Ted has seen in his 24 years of farming.   
The minerals and microbes in Ted’s mix 
would appear to be working together 
to produce exceptional results.

Having exhibited at the ace 
Groundswell in 2018 it was then 
fabulous to get a 28t bulk REMIN 
order from John Cherry to mix with 
his compost windrow.   This pile was 

Written by Jennifer Brodie from REMIN Scotland Ltd

EVOLVING BENEFITS OF USING 
UK VOLCANIC ROCK DUST

Jennifer Brodie

As John says “We are delighted we got our bulk load delivered as it all makes sense.   Using only surplus material 
from the farm, supplemented with REMIN to add minerals and to boost the microbes to do their composting work, 
we were then able to spread 2 fields with re-mineralised compost.”  

turned with their new compost turner 
supplied by BJC Smalley and Co from 
Berwick and this was demonstrated at 
Groundswell 2019.    

Livestock farmer Alex Brewster of 
Rotmell Farm, in Perthshire has used 
our products since August 2017.   Alex 
selected one field as a control, applied 
just REMIN to a second field and 
REMIN plus cow manure to the third.

When I visited Rotmell, Alex showed 
me whilst REMIN / FYM application 
displayed the biggest difference, the 
benefits of the just REMIN was also 
evident in the health and the yield of the 
crop.   In Alex’s words “We are clearly 
onto something and I am particularly 
keen to follow through on the minerals 
/ microbes aspect of the product.”  

For 2019 Groundswell I invited Jersey 
based UK Soil Food Web consultant, 
Glyn Mitchell of Credible Food to share 
our stand.  We then went straight on 
to run a minerals and microbes course 
at the lovely Cabourne Parva Farm in 
Lincolnshire, that has good conference 
holding facilities.  Here farmer, Peter 
Kirke, as well as including bulk loads 
of REMIN in his windrowed farmyard 
manure, wood chip and silage grass, 
boosted his compost tea with our 
product and we look forward to seeing 
the results.

This August the afore mentioned BJC 
Smalley took 2 bulk loads.   I visited 
them in September and saw their 
windrow composting where the REMIN 
had been added.   The photo below was 
taken by Hughie’s son Michael Leyland, 
who is a dab hand with the drone 
camera, of their Windrow mix topped 
with 2 bulk loads.   

I have so much more to share including 
the very topical (and fantastically 

exciting!) inorganic carbon capture of 
carbon by freshly crushed rock dust and 
the organic carbon capture as the soil 
biology, plant productivity and health 
increases.  We know anywhere in the 
world with volcanic soil, ie soil close to 
recent volcanic activity, is exceptionally 

fertile and productive.   With a decade 
and a half of seeing for myself what 
REMIN can achieve in gardening soil, 
all around UK and abroad, all I can say 
is “Stop havering, and try it for yourself.   
Just like the gardeners before you, I 
fully expect you will be back for more!” 

This was spread on an Oil Seed Rape field companion 
sown with Berseem Clover. 

Alex Brewster

REMIN volcanic rock dust - ICP OES Analysis
Abb. ELEMENT ppm (mg/kg)
Ag Silver <0.2  KEY:
Al Aluminium 24,627 MACRO NUTRIENT
As Arsenic <0.90 MICRO NUTRIENT
B Boron 66.45
Ba Barium 83.10
Be Berylium <0.10
Ca Calcium 16,990
Cd Cadmium <1.01
Cl Chloride 3.61
Co Cobalt 41.75
Cr Chromium 25.30
Cu Copper 70.05
Fe Iron 60,035
Fl Flouride 0.23
Hg Mercury <0.20
I Iodine <1.40
In Indium <2.21
K Potassium 821
Li Lithium 288
Mg Magnesium 20,165
Mn Manganese 704
Mo Molybdenum <0.2
Na Sodium 2,678
Ni Nickel 44
P Phosphorus 1,167
Pb Lead <0.70
S Sulphur 629
Sb Antimony <1.00
Se Selenium <0.80
Si Silicon 2,040
Sn Tin <0.3
Sr Strontium 125.50
Ti Titanium 5,651
V Vanadium 222
Zn Zinc 90

Please note:   A separate 
independent scientific paper is 
available to confirm there are 
no toxicity issues associated 
with REMIN volcanic rock dust 
for use as a soil remineraliser, 
compost activator and / or 
wormery tonic.

REMIN (Scotland) Ltd www.reminscotland.com
T. 01330 820914

www.reminscotland.com
E:  jennifer@reminscotland.com T:  01330 820914

REMIN_rockdustvolcanicrockdust

Treat your 
soil to a 
YEAR LONG
 present!

Treat your
soil to a
YEAR LONG
 present!

SOIL AND COMPOST REMINERALISER

volcanic
rock dust

10 & 20kg BAGS, 0.5t & 1t BULK BAGS, 28t BULK LOADS
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DRILL MANUFACTURERS
IN FOCUS...

MZURI SAYS DON’T COMPROMISE  
THIS SPRING

Headed by farmer and engineer Martin 
Lole, Mzuri is a leading manufacturer of 
strip tillage seed drills that have been 
tried and tested on the company’s 
trial farm since its inception. Formally 
a conventionally managed farm 
heavily infested with a high burden 
of blackgrass and charlock, the Mzuri 
Pro-Til system has turned the arable 
enterprise around to become a clean, 
productive and sustainable farm. 

A large part of the trial farms turnaround 
has been put down to widening the 
cropping rotation and including more 
cover and spring crops, something that 
the manufacturer advocates and is easily 
achievable using the Pro-Til drill. 

With the exceptionally poor weather 
restricting much of drilling during Autumn 
2019, the manufacturer suggests getting 
spring cropping right will be even more 
important this year.  

Designed to deliver quick and 
consistent establishment direct into 
residue the Mzuri Pro-Til drill boasts 
several innovative features that make 
it ideally suited to spring drilling and 
getting a crop up and away quickly. 

Cover crop no problem
Advocating retaining as much surface 
residue as possible prior to drilling, Mzuri 
chop and spread their straw with the 
combine on their trial farm and establish 
high volume cover crops to provide 

biomass, retain soil moisture and increase 
organic matter. As a result, the trial farm 
has seen their soil organic matter double, 
thanks to retaining previous crop residue 
on the surface and allowing nature to 
take its course. 

The Pro-Til has been engineered to 
drill directly into residue such as this, 
by moving trash out of the seeding 
zone with the front leg whilst creating 
a friable strip to seed into. The residue 
free, loosened strip provides the perfect 
nursery seedbed for germinating seeds 
whilst untilled surrounding soil provide 
the perfect environment for roots to 
thrive, giving the crop the best start. 

Drilling into cover crops is made even 
simpler with the Pro-Til’s staggered 
layout. Reconsolidation wheels and tine 
coulters alternate, aiding the flow of 
residue through the machine, allowing 
for minimal moisture loss during the 
critical spring season. 

Fertiliser where it’s needed
With a shorter growing season, getting a 
spring crop away is the key to producing 
a healthy, viable crop. The Mzuri system 
specialises in placing fertiliser directly 
below the seed where it’s needed, with 
moisture preserved and readily available 
to activate it. Not dependent on rainfall 

to wash in any nutrients and being 
placed in a targeted zone makes for a 
competitive crop, limiting the nutrient 
supply to weeds.  

Band fertiliser placement holds a 
whole host of benefits to those in 
catchment sensitive areas where 
targeted application reduces the risk of 
run off and nutrients finding their way 
into watercourses. The manufacturer 
also suggests that accurate fertiliser 
placement can improve the efficiency 
of applications and gives roots the best 
chance of uptake where typically nutrient 
absorption, soil chemical reactions and 
nutrient movement to roots are generally 
much slower at lower temperatures.

Consolidate and reconsolidate
The Pro-Til is designed to consolidate 
multiple operations including seedbed 
preparation, fertiliser placement, 
reconsolidation, seeding, slug baiting 
and harrowing in one pass. With this 
in mind the manufacturer suggests 
significant time and fuel savings can be 
made to drive down costs and improve 
profitability. 

Featuring dual reconsolidation from 
the main centre and press wheels, 
air pockets are removed and create 
excellent seed-to-soil contact with many 

users opting for no additional rolling post 
drilling.

By consolidating these stages into a 
single pass, the Pro-Til gives operators 
greater flexibility to pick their timings 
and delay drilling to coincide with soil 
temperature whilst not compromising on 
quality of establishment.  

Accurate seeding depth
Timing is critical, not just in the spring but 
throughout the crop’s life, from chemistry 
applications to even senescence. To 
achieve a consistent crop from headland 
to headland, Mzuri pride themselves 

on accurate seeding depth even over 
undulating ground.  Their patented 
independent, hydraulically pressurised, 
pivoting coulters ensure accurate 
drilling depth is retained across the field, 
promoting consistent emergence in a 
narrow window. 

On their Worcestershire trial farm 
this even emergence has proven widely 
beneficial from a crop management and 
pest control perspective and has evened 
out inconsistencies associated with their 
previous conventional system. 

Flexibility is ability 
With a range of coulter options and leg 
configurations the Pro-Til system lends 
itself to a variety of spring cropping 
options including, beans, cereals, oilseed 
rape and maize. The popular Pro-Til 
Select model allows operators to drill 
on 33cm or 66cm row widths at the 
switch of a button. Coupled with single 
or dual band coulters, or the Xzact 
singulation seeding unit the Pro-Til is a 
versatile solution for a range of soil types 
- whatever the season. 

Founder, Martin Lole says the key to successful spring 
drilling starts with establishment’ 

The Pro-Til’s configuration creates the perfect nursery seedbed directly into surface residue

Spring Wheat: The Mzuri system has opened up more 
opportunities for spring cropping at their trial farm’

Successful spring drilling with the Mzuri system
•  The Pro-Til is in its element drilling directly intro previous crop residue, so 

much so Mzuri actively encourage their users to leave straw in the field.
•  No prior cultivation ensures maximum moisture levels are retained for the 

new crop and soil structure is preserved.
•  The leading tine creates the perfect level of friable tilth ensuring the nursery 

seedbed gives crops the best start.
•  Band placed fertiliser below the seeding zone allows for maximum 

effectiveness and makes nutrients available right where they’re needed.
•  Independent coulter depth wheel and pivoting coulter ensures accurate 

drilling depth vital for seed-to-soil contact and quick, even establishment.

KNOW  
THE DRILL

CONTACT US:
T: +44 (0)1905 841123    E: info@mzuri.eu    W: www.mzuri.eu

Mzuri Pro-Til has a unique combination of features which create 
the optimum conditions for each seed to reach its full potential.
•  Award-winning design features  •  High quality, British engineering   
•  Less soil disturbance, better soil     •  Save time, fuel & money WITH YOU ALL THE WAY

•  PROVEN  
ESTABLISHMENT

•  RELIABLE YIELDS
•  PROFITABLE 

CROPS

A5_MzuriAdvert.indd   1 13/03/2018   12:21
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Mother nature was going to give me a kicking at some 
point!

Since starting our no till journey, a couple of years ago, 
I haven’t really had too much to complain about. We 
have had two easy autumns where we were able to get 
a decent amount of ground drilled without too much 
of an issue. Its been two of the driest years that I can 
remember and that tends to favour no till. Our yields 
haven’t really been any different from when we were 
cultivating, in fact if anything we have seen a yield 
increase on some land and certainly in winter barley. 
So, I knew at some point mother nature was going to 
throw us a curve ball. But instead of a curve ball she 
pitched one up straight into the goonies. The soils at 
the end of harvest were in a great condition and I was 
looking forward to a nice easy autumn of drilling as soon 
as we got a chit on some blackgrass. Unfortunately, the 
weather had other plans. When it eventually started to 
rain it didn’t really stop and this has caused havoc with 
our drilling plans. The ground has never really dried out 
enough to get on it in our area. A few farms have mauled 
crops into cultivated land but we soon learnt after trying 
to travel on wet soils that we were going to have to call 
it a day with only 150acres drilled out of 1500 planned. 
We didn’t want to undo all the great work that we had 
done in the past couple of years for the sake of a poor 
winter crop and a 12-ton drill on wet clay is not very 
clever.

On the plus side, some of our cover crops look great. 
We established an oat and mustard mix behind whole 
cropped wheat in July which is now nipple high and 
has some fantastic roots on it. We have a multi species 
cover crop over 150ha with mixed results depending 
on how early we got it established. The idea was to 
graze all our covers this year with some neighbour’s 
sheep, unfortunately the persistent wet weather has 
meant that we didn’t dare let livestock on the fields as 
small feet on saturated clay would have resulted in a 
compacted mess.

The weather has however meant that I’ve 
had the time to go around the farm and do 
a lot of soil sampling and testing. 

The following tests were carried out on a field by field 
bases: An infiltration test, A worm count, slake test, a 
photo of the structure is taken and a soil sample is sent 
off to NRM labs to carry out their soil health suite. This 
includes tests for: Ph, P, K, mg, Organic matter, Co2 
burst and textural classification. This year I have also 
been testing an area on the farm that has been in a 

natural cycle for as long as I can remember. It grows 
chest height grass every year and has zero management. 
I will use it to bench mark my soils across the rest of the 
farm to see where the soil has the potential to get too.

Test Natural Grassland Best arable field

P 3 3

K 3 4

mg 3 3

organic  
matter 11.20% 6%

Ph 7.6 8.3

CO2 burst 123mg/kg 79mg/kg

Worm count 4 very large worms 23 juvenile, 2   
  adults

Infiltration test 4 seconds 56 seconds

The infiltration test on the natural area showed 
that we have a way to go with our soils in terms of 
improving them. I couldn’t believe the amount of water 
I could pour into the pipe on the natural area before it 
started to back up. We will also be doing all we can to 
raise organic matter across the farm by using grazing 
stock, cover crop and manure applications. The other 
interesting observation from doing these tests was that 
the natural area had very few worms in compared to 
the arable land, the few worms that were present were 
enormous though. 

We over seeded a large percentage of our grazing 
ground again this autumn by grazing the sward tight to 
the ground and then drilling grass seeds and herbals into 
it before the rain hit. We drilled the fields with cattle still 
grazing in them, the cattle were moved on after a couple 
of weeks to let the new seeds establish. This system 
works really well for us and means fields aren’t shut up 
for reseeding for long. It will be interesting in the spring 
to see how the herbal plants do against the grass. I’m 
hoping they will keep growing throughout the summer 
when the grass starts to slow up as they tend to have 
deeper tap roots. 

It’s been a frustrating autumn but we aren’t in as bad 
a situation as some that I’ve seen in the farming press. It 
must be heart breaking seeing your farm and livelihood 
under water and my thought go out to the families 
affected by the flooding around the isle. Stay strong and 
keep your fingers crossed for a friendly spring.

FARMER FOCUS 
STEVE LEAR
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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 sas \ tel +33 5 49 24 65 43 \ www.novagsas.com
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The biggest drone I have ever 
seen!
On show was a demonstrator model of 
the VoloDrone equipped with a John 
Deere crop protection sprayer, which 
is ready for its first field flight. Offering 
a potential payload of 200kg, the 
VoloDrone is able to cover a big area, 
even when ground travel conditions are 
far from optimal.

The drone is the result of a 
collaboration between John Deere, 
who bring the requirements of 
farmers and the Urban Air Mobility 
pioneer Volocopter, who are working 
on producing flying taxis for moving 
people from A to B.

While small drones are already being 
used commercial in China, large drones 
in agriculture where you are trying to 
spray bigger areas could be the way 
to go. The VoloDrone is not limited by 
topography, spraying hillsides would be 
much easier! But it could even be used 
for sowing seeds. 

The VoloDrone is powered by 18 
rotors with an overall diameter of 9.2m 
and features a fully electric drive using 
exchangeable lithium-ion batteries. One 
battery charge allows a flight time of up 
to 30 minutes. The VoloDrone can be 
operated remotely or automatically on a 
pre-programmed route. The main issue 
of course being that in the UK that the 

law does not allow us to use drones to 
drop anything from the sky, but by the 
time our learned government get round 
to changing UK legislation I would 
imagine this technology will be ready.

See and Spray – Blue River
Continuing on with the spraying theme, 
but applied in a more conventional 
matter, John Deere introduced Blue 
River’s “See and Spray” technology.  
The aim of this software is to save 90% 
on herbicide usage by only spraying 
weeds that are identified while opening 
the potential to use other herbicides 
that are not appropriate for blanket 
application.

How it works:
Sense & Decide - their machines 
see every plant and determine the 
appropriate treatment for each. They 
have developed intelligent models 
using computer vision and machine 
learning that can distinguish subtle 
differences between plants and weeds 
of many species and sizes.

See & Spray does not rely on spacing 
or color to identify weeds. Instead it 
has the ability to recognize differences 
between plants in conditions that 
would challenge even the human eye.

Robotic nozzles target unwanted 
weeds in real time as the machine 
passes. With great accuracy and 
precision, See & Spray applies herbicide 
only to weeds, avoiding chemical 
application on the crop or on areas 
without weeds. Precise application 
allows growers to reduce chemical 
usage significantly and unlocks the 
ability to use herbicide alternatives to 
effectively control weeds that would 
otherwise be resistant.

This is the sort of spraying pattern 
you get:

Watching the demo on the John 
Deere stand and talking to the Blue 
River staff made you realise how close 
this technology is to being available. 
And right next to the demo was an 
autonomous sprayer!

Autonomous Crop Sprayer
John Deere’s autonomous crop sprayer 
has a 560-litre spray tank. The high 
ground clearance of 1.9m and four-
wheel steering make it extremely 
versatile, while the front and rear tracks 
minimise ground pressure and greatly 
extend the operating window. Just 
imagine this sprayer fitted with Blue 
River See and Spray technology.

Smaller “Hive” Technology 
Drones
While the Volodrone might be the 
right for certain farms, the ability 

There have only been a few times in my life I have been truly wow’d at an agricultural show.  But I certainly have one more to 
add to the list after visiting the John Deere stand at Agritechnica 2019.  As always, the stand was big, and we were very lucky 
to have Nathan Kramer from the USA to show us around the new X9 combine. Although Nathan left out a lot of the still to 

be announced details we really wanted to know! But it was stepping into their future technology zone that really captured the 
imagination.  Its was a mix of real world and possible solutions for farming.  It was, however, all very people centric.  Tools to help 

farmers do a better job, not tools to replace farmers.  This was a nice thing to see.
Here is a little walk around the Future Technology Zone and a little bit about each of the displays.

FUTURE FARMING TECHNOLOGY 
FROM JOHN DEERE

to spot spray using smaller drones 
in fields will appeal to other farms.  
These smaller drones are equipped 
with weed identifier software and 
crop sprayer nozzles, allowing weeds 
to be identified from the air and then 
specifically targeted. The 10.6-litre tank 
is filled fully automatically at a vertical 
docking station, where the battery is 
automatically charged as well. Flight 
time with a fully charged battery is 
30 minutes. The big advantage of this 
drone is the precise application of 
crop protection products, reducing the 
volumes used. This “stack” of smaller 
drones can be towed to the field and 
then controlled by a single operator 
(laws permitting) while that driver is 
doing something else in the field or 
adjacent field.

Electric Autonomous Tractor
John Deere’s new autonomous tractor 
concept is an electric drive unit that can 
attach to implements a farm already 
owns. The tractor has an output of 
670hp, so will be able to pull most 
implements on a farm and can be 
equipped with either tracks or wheels. 
Where more weight is required, it can 
be ballasted up to 15t.  In lighter trim 
without ballast, it has the ability to help 
reduce soil compaction. Thanks to the 
electric drive, there are no operating 
emissions and noise levels are extremely 
low. Further advantages include low 
wear and maintenance costs that 
accompany all electric vehicles. No 
information was available at the show 
on running times and recharge times, 
but as with all concepts, more details 

will emerge over the next few years.  
If you have multiple tractors on farm, 
I can see the possibility to change one 
of them to this sort of electric tractor 
would be appealing in the future.  As 
always, it’s this transition period in the 
adoption of technology that presents 
the biggest issues on farms.

John Deere’s Futuristic 
Command Cab Control Centre
We were introduced to Neil Macer, 
John Deere’s product manager for 
this project, who gave us a tour of the 
technology being employed within the 
Command Cab.  This isn’t a operational 
system, but more a vision from John 
Deere of how a future cab employing 
artificial intelligence (AI) could be 
operated by farmers. With its central 
touchscreen display giving full farm 
visibility, networking of all machine 
components, John Deere presented 
a vision of how a connected farm 
could operate. It integrating real-time 
weather data, all machines on the farm 
or within your contracting business, 
individual machine monitoring and 
job management, the cab becomes 
the command centre 
for all agricultural 
operations. Equally 
this information 
could also be 
available in the farm 
office. Vertical digital 
satellite and fuels 
displays were also 
on the A pillars and 
a secondary curved 
screen also spanned 
around the top of the 
cab.  Plenty of screen 
space to have The 
Farming Forum live 
on the screen at all 
times!

Please follow the 
QR code below to 
watch the video of 
Neil showing us the 
command cab.

Summary
We spent over two 
hours talking to the 
John Deere staff in 
the Future technology 
zone.  The fact they 
were showing these 

new ideas at Agritechnica means we are 
unlikely to see any of this technology 
on farm within the next 5 years, but 
you couldn’t help being enthused by 
the possibilities available in agriculture.  
If children in school saw this, I think the 
idea of a career in farming would be a 
lot more appealing.  It 
really is an exciting time 
to be a farmer.

Agricultural Contractors & No-Tillage Specialists

®

CONTACT US:

Tel: 01608 664513
Mobile: 07779149466
info@primewest.co.uk
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BASE-UK was established in 2012 
and is independent of all businesses 
or organisations.  We provide a forum 
for members to share information, 
experience and ideas on conservation 
agriculture, which includes topics 
such as minimum tillage, direct 
drilling, cover cropping, integration of 
livestock and many other techniques 
offering more sustainable agriculture 
by working in harmony with soils and 
the wider environment as well as 
inviting industry experts to speak to 
members.  

BASE-UK shared a stand at CropTec 
with Direct Driller Magazine and the 
Farming Forum and jointly hosted “Soil 
Hubs” where some of our members 
stood on a panel for Q&A discussions 
on Integrating Livestock into the Arable 
System; Cover Crop Strategies and 
Widening the Crop Rotation.  These 
were well received and provided a 
great opportunity to encourage the 
audience to take part and ask questions 
with farmer to farmer knowledge 
transfer being key as per the principles 
behind BASE.  Thanks to Steve Lear, 
John Cherry, Angus Gowthorpe, 
David White, James Warne, Tom Storr, 
Andrew Jackson, Clive Bailye and Adam 
Driver for their contributions.

As this is written, a group of 20+ 
members are visiting Frederic Thomas 
along with Frederic Remy and other 
farmers in France for a knowledge 
exchange trip and to compare notes on 
how to cope with the wet conditions 

experienced this autumn (and of course 
to sample the local culinary delights).

Details about our upcoming AGM 
Conference in February 2020 are on our 
website www.base-uk.co.uk  We have 
a variety of different speakers including 
Dr Sam Cook, Dr Anna Krzywoszynska, 

Professor Adrian Newton, Dr Lea 
Herold and some of our own BASE-UK 
members including SFOY Julian Gold.

Save The Dates:
•  4th February 2020 – Visit to 

Agrovista’s Lamport Project

•  11th and 12th February 2020 
- AGM Conference 2020 - to 
be held at The Park Inn by 
Radisson in York.

For more information about 
membership or events and 
activities, please go to our website: 
www.base-uk.co.uk or contact 
rebecca@base-uk.co.uk

BASE-UK

+

YOUR NO. 1 WEAPON IN THE FIGHT 
AGAINST BLACKGRASS

Minimum Soil Disturbance.
Less disturbance means fewer blackgrass 
plants germinate – perfect for drilling into 
stale seedbeds.

Quick germination. 
The single disc, press wheel design ensures 
perfect seeding depth and seed to soil 
contact for rapid, uniform growth.

Reduce costs.
The low draft of the 750A needs less power, 
for economical crop establishment, even in 
All-Till or No-Till conditions.

ISOBUS ready.
Combine with John Deere Guidance and 
optimise your application through variable 
rate seeding.
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Ma/Ag No Till Drill
for Minimal Disturbance

Proving itself across the UK with;

Works as Direct, Min till or conventional disc drill,
Trailed 3 - 6 metres, Pneumatic or box drill, Up to 250kg per coulter

To find out more contact Ryetec;
Tel; 01944 728186

Email; info@ryetec.co.uk
 www.ryetec.co.uk

Individually floating coulters                  Uniform seed depth control

Perfect weight distribution                         Even coulter pressure

Front & rear staggered coulters                    No blocking with trash

Choice of press wheels                          Perfect seed to soil contact

Straight opening discs                            Low power requirement

Simple & robust                                     Reliable results

DRILL MANUFACTURERS
IN FOCUS...

WET YEARS ARE NO GOOD 
FOR DIRECT DRILLS

Oh dear! RAIN, RAIN, RAIN.

“A wet seasons no good for direct 
drills LAD” is the chant we hear 
incessantly, often with no experience 
of any Direct Drill.

Yes it is, unworked stubble stands 
more water than worked, cover 
crops stand much more water than 
anything else and provided the 
tractor is suitably tyred and you’re 
not damaging the structure, if it’s 
not balling up on the wheels then we 
CAN direct drill.

Image 1: Drilling Winter Barley 
in wet wold land as the storm 
clouds gathered, if only we knew! 
This crop is establishing as well as 
conventionally drilled barley in the 
next door neighbours field, but for 
a much lower cost, financially and 
structurally, they had 6 metres and 
300hp, here we have 5 metres and 
150hp.

Versatility and adaptability has to 
be the name of the game in a wet 
season, the Ma/Ag can work in any 
direct drilling situation and can drill 
on any kind of cultivation, even 
straight onto ploughing.

Image 2: The Ma/Ag wide rubber 
press wheel, means the drill is riding 
on rubber equivelents to more than 
¾ of the drilling width, it travels even 
on fluffy soils like this one and leaves 
a firm finish with seed in the right 
place., the fields rather than the bag !

Image 2: Here we prove that a grass 
ley can easily be direct drilled, grazed 

as late as possible, no disturbance 
and maintaing soils structure, its just 
coming out now, quicker than some 
ploughed and power harrowed land 
opposite !

Updates on the crops next time.

For more information, contact 
Ryetec, 01944 728186

Image 1

Image 2

Image 3

T6 AND T7 SERIES.

BUILT ON OUR SOIL.
BUILT FOR OUR LAND.
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NEW HOLLAND TOP SERVICE 00800 64 111 111   24/7 SUPPORT AND INFORMATION.  
The call is free from a land line. Check in advance with your Mobile Operator if you will be charged.

Join us on Facebook!
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within that there remains variation 
between what scope and boundaries 
the tools use to calculate the results.  
Boundaries of a calculation determine 
what aspect of production is being 
assessed; for example whether you are 
calculating the emissions associated 
with one farm enterprise or the 
whole farm, or whether it is assessing 
operations within the farm gate or 
taking account of what happens off 
farm.

A key part of deciding what tool to 
use centres around what you want to 
use the footprint for. 

Marketing – if you are wanting to use 
the results for marketing purposes, it 
is a good idea to choose one that has 
a clear method attached to it, which 
sets out what is included and excluded 
from the calculations, that way you can 
be completely transparent about your 
carbon credentials.

A management tool – if you are 
planning on using the results and the 
data as a management tool, perhaps to 
highlight areas to improve in the future, 
then you will want to use a tool which 
allows you to evaluate the impact of 
changing your management. These 
tools tend to need more data added in 
at the start so that the impact can truly 
be seen. 

An interest - if you are just interested 
in what might be happening in carbon 
terms on your farm, then again 
choosing one that explains clearly what 
is included and omitted, and shows the 
footprint broken down into key areas is 
a good starting place. 

Sequestration – in or out?
A key question to look at when 
footprinting is whether carbon 
sequestration is included in the 
calculation. Carbon captured within 
trees, hedgerows and field margins as 
well as the carbon held in soil is an 
important part of the footprint and 
shouldn’t be overlooked.   If the tool 
doesn’t include sequestration then the 
footprint will be looking at the negative 
without the positive!

There are a range of options that start 
from free tools that can be used in the 
farm office to paid for services that 
come with an advice service attached 
to them with recommendations for the 
future. 

There are some supply chains within 
agriculture where carbon footprinting is 
already taking place. Most dairy farms 
are already being foot printed as part 
of their milk contract, however in other 
farming sectors the take up has been 
slower. 

Tools include the Cool Farm Tool, 
AgreCalc (which is used in Scotland) 
and the Farm Carbon Calculator. The 
golden rule is, once you have decided 
what tool to use, stick with it, as there 
are differences within the methods used 
in each calculator, so comparing results 
between calculators is meaningless. 

Getting started
Once you have decided which tool 
you are going to use, the first step is 
to gather all of the input data. This 
includes information on fuel use, 
livestock numbers, fertiliser inputs, 
use of materials, waste produced etc. 
In order to be accurate you need to 
be comprehensive in your assessment. 
The list can look daunting at first, but if 
your record keeping is reasonable then 
this process should be achievable in a 
couple of hours. One you’ve done it, 
the next time will be quicker!

Once you have the data, it’s just a 
case of entering it into the calculator, 
which shouldn’t take more than an 
hour, after which you should have a 
breakdown of carbon emissions by 
sector, both in amounts (kg or tonnes 
of CO2) and percentages of the total 
footprint by category. Armed with this 
data you are then ready to think about 
how to reduce emissions and increase 
sequestration. 

When completing a carbon 
footprinting although value can be 
seen from completing it as a one off 
exercise, the really interesting part 
comes when the process is repeated 
at regular intervals, usually annually.  
When you do this you can start to see 
what direction the farm is moving in 
and whether the actions you're taking 
are working. 

Emissions sources
Although each farm will vary in its 
carbon footprint, the charts below 
show the average breakdown of 
emissions across a typical livestock and 
arable farm. 

Next steps
So once you have the footprint of 
the farm, deciding what to do is the 
next key step. The footprint result 
will be reflected as a carbon dioxide 
equivalent, but should also show you 
where the emissions of nitrous oxide 
and methane are produced. Key areas 
to focus on are the management of  
soils, fertilisers, manures, livestock, 
cropping, energy and fuel. There are 
numerous opportunities to reduce 
emissions and costs as well, leading to 
improved resilience and profitability, 
as well as opportunities to improve 
carbon sequestration and soil health, 
the ultimate resilient business model! 
Absorbing more carbon than the farm 
emits is a goal that all farmers could 
work towards and understanding the 
farm’s current carbon position by 
footprinting is the first key step. 

Currently agriculture is one of the 
only industries within the UK which 
is under voluntary greenhouse gas 
emissions reductions, however we 
are not going to be in this position for 
long. The spotlight is being well and 
truly shone at agriculture’s carbon 
credentials at the moment, and this 
offers an opportunity for us to take 
the first step and understand what is 
happening on our individual farm, and 
what we can do to improve profits, 
reduce emissions and build soil health 
and sequestration. Carbon offers a 
fresh lens through which to evaluate 
our business and build resilience for the 
future. 

Footnote - Farm Carbon Cutting 
Toolkit – which provides practical help 
and advice to farmers on reducing 
greenhouse gas emissions, improving 
energy resilience and building soil health. 
FCCT’s carbon calculator has been 
designed by farmers, is free to use and 
the new version will be launched at 
the Oxford Real Farming Conference in 
January 2020.

But when it comes to agriculture, 
measuring carbon isn’t as simple as 
it may first seem. The variation of 
emissions and carbon stocks are due to 
the fact that we are trying to measure 
biological systems, which are impacted 
by climate, soil type, topography 
and vegetation, as well as what we 
as farmers are doing in terms of our 
management. Which makes the whole 
thing a little tricky. However undaunted 
by this complexity, carbon metrics are 
an essential tool that farmers can use to 
not just identify climate solutions, but 
also to baseline the farm’s emissions 
and drive technological change.  

Identifying the carbon footprint of a 
farm business is the first vital step in 
being able to quantify the contribution 
that the farm is making to climate 
change. A carbon footprint calculation 
identifies the quantity and source of 
carbon dioxide, methane and nitrous 
oxide emitted from the farm (as well 
as carbon sequestered in soils and 
woodland) highlighting areas where 
improvements or changes can be made 
to reduce greenhouse gas emissions.

Unless you have been hiding under 
a rock recently, you can’t have failed 
to notice the increased attention that 

the carbon credentials of farms has 
been receiving. Whether it is a way 
to assess the sustainability of one 
diet choice over another, or a report 
on the often outlandish claims of 
livestock production systems, carbon 
is everywhere. But what does it really 
mean for the farmer, and is there truth 
behind the rhetoric?

Greenhouse gases are much talked 
about but they are inherently intangible. 
You can’t see, taste, hear or touch 
them; and they are all gases that are 
released in relatively small quantities 
on a continuous basis. So how do 
we understand what is going on with 
them and how do we talk a common 
language?

Outside of agriculture and 
when looking at reports, 
emissions are commonly 
communicated about as 
carbon emissions. 

However on the farm, carbon dioxide 
isn’t the main issue, it is mainly the 
emissions occurring as nitrous oxide 
and methane which are not just a 
larger part of the emissions attributed 
to farms, but are also more potent in 

terms of their effect on the warming 
climate. In order to make sure that we 
are all talking the same language, all 
emissions are converted into a carbon 
dioxide equivalent (with methane being 
30 times more potent and nitrous oxide 
298 times more potent than carbon 
dioxide).  By converting them all to 
carbon dioxide equivalents (CO2e) we 
can talk in a common language about 
kilos or tonnes of CO2e. 

Reducing carbon emissions in a 
farming business makes sense on many 
levels. High carbon emissions tend to 
be linked to high use of resources, and 
/ or wastage, so reducing emissions 
also tends to reduce costs. This makes 
the farm more efficient and should 
improve profitability.  As well as the 
business opportunities that come from 
reducing emissions, farmers and land 
owners are in the unique position to be 
able to sequester carbon both in trees, 
hedgerows and margins and within the 
soil. 

Before being able to reduce emissions, 
you need to know where the emissions 
are coming from. Are the largest 
emissions coming from livestock, soils, 
fuels, or fertilisers? It is vital to get a 
picture of your business which is made 
possible by carbon footprinting. 

Choosing a tool to use
There are various carbon footprinting 

tools that have been designed for use by 
individual farmers (or groups of farmers) 
who are interested in understanding 
what is happening on-farm.  

Although the simple principle 
of completing a carbon footprint 
assessment is the same (emissions 
minus sequestration equals footprint), 

Written by Becky Willson from the Farm Carbon Cutting Toolkit
The old adage of you can’t manage what you can’t measure is certainly true of carbon accounting. 

CARBON FOOTPRINTING
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The second fully replicated 48 
plot experiment established in 2019 
compares the effects of pre compacting 
the soil at two different tyre pressures 
on lower tractor axle weights, low 
disturbance tillage at two different 
depths with the biological effects of 
black oats and phacelia cover crops 
combined. Along with control plots and 
replication these trials result in a large 96 
(12 metre x 12 metre) plot trial site. 

Their effects will be assessed with range 
of physical and biological measurements 
including water infiltration rates, soil 
structure, bulk density, penetrometer 
resistance, shear forces, organic matter, 
worm numbers, decomposition rates, 
mycorrhizal colonisation and yields 
among others. Were appropriate 
precision farming technologies such 
NDVI and telematics are being employed 

to measure cover crop biomass and fuel 
consumption.

The objective is to build a production 
system that improves soil health and in 
turn resulting spring cereal yields and 
well as managing blackgrass to low levels. 

Early results are showing some positive 
results including,

•  Worms are increasing under cover 
crops but declining under tillage.   

•  Soil structure and aggregation are 
improving under cover crops.

•  Spring wheat yields are improving 
after good cover crop biomass 
production 

•  Blackgrass control improves after 
cover crops

•  Combinations of cover crop and low 
disturbance tillage has yield benefits 

to subsequent spring cereal yields 
Along with specialists from Agrovista 

the project partners include Philip 
Wright from Wright solutions and 
well as various specialist machinery 
providers. The research forms part of 
a PhD programme at the University of 
Nottingham. Project Lamport has open 
days in July where further details and 
result will be presented 

A project, now in its 7th year, initially 
developed and managed by industrial 
partner AGROVISTA to study the cultural 
control of blackgrass at their flagship 
Lamport trials site in Northamptonshire 
used cover crops in conjunction with 
spring cropping to develop a rotational 
production system to manage blackgrass 
populations on heavy soil types. Early 
observations and successes suggested 
as well as controlling blackgrass, reducing 
headcounts from over 500m2 to less than 
2m2 for example, the soil also improved 
as well as maintaining sustainable spring 
wheat yields. To study these effects 
further a larger fully replicated trial 
site has been developed at the same 
location. The background to the trial 
focuses and expands on the findings at 
Lamport along with some of the wider 
significant challenges and limiting factors 
on cereal yields and profitability in the 
UK. These include declining soil organic 
matter and soil health, soil compaction 
and obviously grass weed control. 
After soil organic matter reduction, soil 
compaction is one of the most damaging 
factors for plant growth and yield. As 
machinery axle weights increase further 
deeper compaction is inflicted on soils 

resulting in further subsequent damage. 
However modern tyre technologies and 
lighter axle weights can help mitigate 
the damage. Tillage is used to break up 
the compaction and restructure soils to 
enable crop growth and development 
but often has further damaging effects 
for example the further loss of soil 
organic matter with the associated 
negative effects. Finally, the blackgrass 
issue has grown out of post emergence 
herbicide resistance and therefore 
increasing populations which has made 
control in winter cropping of cereals 
more challenging, therefore, spring cereal 
production systems are often used as a 
cultural control mechanism to help deal 
with blackgrass. The use of cover crops 
is growing in the UK, however their 
scientific understanding on the effects 
on soil health factors, spring cereal 
crop yields and their part in blackgrass 
control is limited. This trial using large 
replicated field trials running from 2018 
– 2021 will investigate the effects of low 
disturbance tillage, different levels of 
compaction, lower axle weights, modern 
tyre technologies and cover crops in 
a spring cereals production system. 
The overall aim is to understand the 
combinations of physical treatments with 
the biological impacts of plant rooting 
systems of cover crops to improve soil 
health, ensure resilient yields and control 
blackgrass in a spring cereal production 
system, in summary the roots verses 
iron philosophy, allowing at capture of 
carbon through photosynthesis to feed 
the soil food web which in turn delivers 
gains to soil health.

Two large replicated trials have been 
established. The first, fully replicated 32 
plot experiment, established in 2018 
compares the effects of low disturbance 
tillage at 20cm and zero tillage with the 
biological effects of cover crop species 
black oats and phacelia grown both 
individually and combined. 

Written by David Purdy from John Deere, based on work at Agrovista’s Project Lamport

INVESTINGATING THE COMBINED EFFECTS OF 
TILLAGE, COMPACTION AND COVER CROPS 
ON SOIL HEALTH, YIELD AND CONTROLLING 

GRASSWEEDS IN SPRING CEREALS

Trial site at project Lamport showing the two replicated 
trials

Telematics data showing pre compaction work

Low disturbance tillage at 12 and 20cm

Minimum disturbance tillage and drilling

Sign up to receive Direct Driller for 

free to your home, phone or mailbox!

Visit  www.directdriller.com/register 

to receive all further issues!
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It is easy to paint a bleak picture 
about the future of agriculture both 
in the UK and globally. Whether its 
pesticide use and insect declines, run 
off and water quality, or greenhouse 
gas emissions and climate change, it 
seems like every week there’s another 
negative news story about farmers 
and the UK countryside. But whilst 
widely rounded upon as the villain, 
farming is uniquely placed amongst 
business sectors as it also holds the 
key to helping solve many of our 
environmental challenges.

Whilst I may be hopeful, growers are 
still facing a fearsome trio of issues 
– issues that pose a serious risk not 
just to their profits but to the nation’s 
food supply. First, over-reliance upon 
plant protection products has led to 
many pests becoming resistant to 
insecticides. And resistant insects 
in our fields means spraying simply 
becomes an expensive activity that 
serves no benefit, and in fact, will just 
cause unnecessary environmental 
harm. 

Some might suggest that to fill this 
void that we can just develop new 
products, but this leads to our second 
problem. That there are few new 
actives progressing along the product 
development pipeline, particularly 
in minor horticultural crops, which 

often have to rely upon Extensions of 
Authorisation for Minor Use to tackle 
pests. 

And the third issue is the increasing 
legal restrictions upon products 
used to control insect pests - and 
the direction of travel is such that 
all products currently on the market 
will, at some point, likely also become 
subject to such restrictions. 

Time is therefore running out on 
the way that we currently farm, and It 
makes sense for us to find alternative 
methods of farming that don’t require 
us to rely on pesticide applications 

every year to remain profitable. 

Conservation biological control 
has been suggested as a tool we can 
deploy which can relieve some of the 
pressure on plant protection products. 
This branch of biological control 
works by manipulating the habitat 
around crops to help support a group 
of beneficial insects often referred to 
as natural enemies, which includes the 
likes of ladybirds, hoverflies or ground 
beetles that naturally prey on pests.

Typically, these resources are 
provided by plant mixes that we 
put into fields, traditionally either 

It is easy to paint a bleak picture about the future of agriculture both in the UK and globally. Whether its pesticide use 
and insect declines, run off and water quality, or greenhouse gas emissions and climate change, it seems like every 

week there’s another negative news story about farmers and the UK countryside. But whilst widely rounded upon as 
the villain, farming is uniquely placed amongst business sectors as it also holds the key to helping solve many of our 

environmental challenges.

USING WILDFLOWER 
STRIPS FOR PEST CONTROL

flowering field margins or beetle 
banks. By providing these potential 
allies with shelter, nectar, alternative 
food and pollen, the idea is they then 
move into the crop to eat pests and 
reduce crop losses. 

In high-value horticultural crops, 
there is even more pressure than in 
combinable crops to combat pest 
outbreaks and one crop I’m interested 
in particularly is carrots. In the UK, we 
normally grow 97% of the carrots we 
eat (unless it’s a summer like 2018 and 
carrots might yield up to 30% less). 

This means that any improvements 
to the sustainability of the crop 
mean real improvements to the UK 

countryside. For me though, this isn’t 
just a source of national pride, but 
actually is about taking responsibility 
for our food production and not just 
offsetting any environmental harm 
elsewhere. 

A big problem in carrot fields are 
the viruses which aphids transmit. 
These viruses can cause seedling 
death or impact carrot quality as the 
roots become split or visually diseased 
and can’t be sold. 2015 was a bad 
year for virus outbreaks, with carrot 
growers losing up to 15% of their 
crop. This cost the UK carrot industry 
£20 million, which is around 6% of the 
industry’s total annual sales. 

As a result of this, in 2017 a PhD 

project was set up with an industry 
focused goal from the outset: what are 
the best plants we can sow to support 
natural enemies in carrot fields? 

With a willing partner in carrot 
farmer Ben Madarasi (who had 
already been conducting his own 
trials in Huntapac fields), we narrowed 
the problem down further: as 
carrot crops sown in early April are 
particularly susceptible to viruses. As 
Huntapac typically farm rented fields 
only available from Spring, it hasn’t 
been possible to establish perennial 
flowering strips. Therefore, we have 
been sowing plant mixes in the spring 
as the same time as the carrot drilling; 
using species that we know will rapidly 
establish to provide vital resources to 
the natural enemies. 

This limitation is a good example of 
the sort of issue that might not arise 
in a typical academic study, and by 
working with commercial farmers, 
we can also investigate which plant 
species ultimately have a positive 
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effect on crop quality and ultimately 
profits. This is an important component 
of the work as if we are taking land out 
of production, ideally, we want only to 
offset the loss of land with increased 
carrot quality. 

We are also studying where the 
best place to put these flowers within 
fields. We know that these flowers 
have a ‘spill over effect’. Where the 
natural enemies attracted by the mixes 
will move out from the flowers into 
the crop. But this effect decreases the 
further we get away from the flowering 
strips. So, we’ve trialled putting these 
into strips straight into the middle of 

fields, to deliver the natural enemies 
closer to where the pests are. We’ve 
found this year, working around 
machinery widths and Huntapac’s 
operational needs, that we can do 
this successfully! We are working to 
show that increasing natural enemy 
numbers in fields should help to 
reduce pesticide sprays. 

There is a growing body of literature 
that raises concerns about the impact 
of some agricultural practices, such 
as insecticide use and changing land 
use, upon wildlife like our insect 
populations. Even though carrots are 
harvested as roots that don’t benefit 
from pollination, these concerns 
have led to businesses like Huntapac 
wanting to farm in ways that are 
sympathetic to pollinators. 

As such, we have also been trying 
to support wild pollinators like 
bumblebees and solitary bees as these 
are not managed like honeybees. 
Without that careful management, 
there is a concern that wild pollinators 
are struggling to find enough nectar 
in early spring and later summer. 
Therefore, we are also trying to pick 
species for the strips that are still 
flowering in August and September. 

Readers of Direct Driller will also be 
aware that as the plant mixes sown 
include species like clovers, mustard 
and phacelia, there may also be 
improvement for soil health under the 
strips. Which all goes to demonstrate 
a key feature of these flowering strips 
- they are multi-functional, which will 

hopefully help to increase their uptake 
on farms. 

We’ve been collecting data on how 
well the plant mixes have established 
and know which ones establish 
quickly. The insect communities 
at the mixes are well studied too, 
we know which pollinators that 
have been visiting which flowers 
throughout the summer. We also 
carefully monitor the pest population 
to make sure we aren’t unintentionally 
increasing their populations too. We 
have now developed a technique for 
assessing the carrot quality next to 
the flowering treatments and we are 
finding differences between the plant 
mixes we are using. 

After two years of successful trials 
on Rothamsted Farm in 2018 and 
2019 and a 12-hectare field trial in 
one of Huntapac’s commercial carrot 
fields in Shropshire, we are building up 
a body of encouraging results! 

Over the coming year, once we’ve 
had a chance to properly analyse the 

results, we hope to shaper our findings 
with the farming community – so stay 
tuned!

Ma/Ag No Till Drill
for Minimal Disturbance

Proving itself across the UK with;

Works as Direct, Min till or conventional disc drill,
Trailed 3 - 6 metres, Pneumatic or box drill, Up to 250kg per coulter

To find out more contact Ryetec;
Tel; 01944 728186

Email; info@ryetec.co.uk
 www.ryetec.co.uk

Individually floating coulters                  Uniform seed depth control

Perfect weight distribution                         Even coulter pressure

Front & rear staggered coulters                    No blocking with trash
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7th January 2020 - AHDB: How much is your machinery cos�ng your farm - Shrewsbury

7th - 9th January 2020 - Oxford Farming Conferance

7th - 10th January 2020 - 28th Na�onbal No-Till Conference

7th and 8th January 2020 - LAMMA

8th and 9th January 2020 - Oxford Real Farming Conferance

23rd January 2020 - AHDB: Monitor Farm mee�ng: Petworth

28th January 2020 - AHDB: Monitor Farm mee�ng: Northampton

3rd February 2020 - AHDB: Zero-carbon farming: Malmesbury Monitor Farm

11th and 12th February 2020 - Base UK AGM Conference 2020

25th February 2020 - LEAF Benefits of cover crops in arable farming - Duxford

27th February 2020 - Yen Milling Wheat Conference - Hun�ngdon

10th and 11th June 2020 - Cereals 2020 - Duxford

15th June 2020 - YEN Cereal and Oilseed Registra�on Closes

24th and 25th June 2020 - Groundswell 2020 - Weston, SG4 7AL

25th and 26th November - CropTec 2020 - h�ps://www.croptecshow.com

UPCOMING EVENTS

www.directdriller.co.uk
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