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MIKE DONOVAN, EDITOR

INTRODUCTION 

It’s perhaps not so important whether 
Einstein said “ insanity is doing the same 
thing again and again and expecting 
different results” or not. The powerful 
phrase initiates progress and of course 
has considerable relevance in farming, 
where doing the same thing can be a bit 
of a habit. That is, of course, if you need 
change. If the results of your efforts are 
already acceptable and worth repeating, 
change is the last thing to consider. But 
when things around you are about to 
change, as is the case of UK farming 
today, that’s the time to look hard at 
what you are doing and how you might 
do it better. 

This Direct Driller issue, the fifth to 
be published, presents a huge number 
of ideas and possibilities for cereal 
growers. The breadth and depth of its 

articles is seriously considerable. It of 
course comes at a very critical time. The 
real consequences of current politics on 
farming will remain unknown for some 
time, yet the farming year progresses 
and forward decisions have to be taken. 

You’ll find a great deal of wisdom in 
these pages, from people who have 
been making and measuring change 
on their farms, companies which have 
forged ahead with new and better 
processes: mechanical; chemical and 
especially biological. 

I still maintain that farming is on 
the cusp of a revolution in terms of 
production and its environmental 
impact. Farmers really are getting kinder 
to mother nature and are beginning to 
understand the powers which we can 

use to the good of all… and Direct Driller 
is a valuable resource for all involved. 
The fact it remains free of charge and 
produced without a government or 
quango handout is truly remarkable. 
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PERFORMANCE

YOU CAN 

TRUST

For further information on Roundup® contact the Technical Helpline on 09154 717575.
Email: technical.helpline.uk@monsanto.com  Web: www.monsanto-ag.co.uk

Roundup is a registered trademark of the Bayer Group. Roundup contains Glyphosate.
USE HERBICIDES SAFELY. ALWAYS READ THE LABEL AND PRODUCT 

INFORMATION BEFORE USE. © Monsanto (UK) Ltd (May) 2019.

Proven Effective Dependable

n   Rainfast from 1 hour 

n  Proven reliability in plant uptake and translocation

n  Excellent performance in challenging  
spring and summer conditions 

n  Modern drift-minimising formulations
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The benefits of cover crops are 
undisputed: They help to increase 
biological activity in the soil and 
improve the soil structure. Cover 
crops also prevent soil erosion caused 
by wind or heavy rainfall and reduce 
nutrient leaching. Some species even 
have the ability to unlock nutrients 
bound in the soil, making them 
available to the crops. Despite this, 
cover crops are frequently accused of 
consuming water that is badly needed 
for the follow-on crop. Long term 
practical experience and scientific 
studies, especially in dry regions such 
as Austria‘s Burgenland, have clearly 
shown that this is not the case. Cover 
crops do not consume any more water 
than fallow land.

Water evaporation on 
uncultivated land is significant 

The table below shows that water 
loss is large due to evaporation from 
the uncultivated soil surface. By 
contrast, the sum of transpiration for 
cover crop growth and evaporation 
from the cover crop canopy – 
evapotranspiration – in dry years is 
lower than that of evaporation from 
the bare soil. In winter in particular, the 
canopy cover reduces non-productive 
water evaporation from the soil.

Winter rainfall is normally sufficient 
to make up for the increased water 

consumption of cover crops in the 
autumn. Cover crops have not been 
shown to have any negative effects on 
the subsequent crop either.

Quite the reverse, in fact; carefully 
chosen cover crop mixtures can 
prepare the soil specifically to meet 
the requirements of the follow-on 
crop. This has been demonstrated 
by comparison trials at Kraichgau in 
Baden-Württemberg (South-West of 
Germany) in which cover crop mixes 
were found to be superior to the 
standard single crop mustard both 
in terms of nutrient fixation and the 
productivity of the follow-on crop 
grain maize. Moreover, the productivity 
of the follow-on crop depends far 
more on the rainfall pattern in the 
crop year than rainfall events during 
the cover crop growing season. 
Experiences on my own farm in Lower 
Franconia, Bavaria (Central-South 
Germany) with wheat/sugar beet 
rotations demonstrate the importance 
of establishing the cover crop. It is 
not always easy to use the residual 
moisture in the soil to germinate the 
cover crop seed, especially in the dry 
conditions typically found in Lower 
Franconia.

Strategies for preserving soil 
moisture are the key 
This begins right from the point of 

harvesting the previous crop. It is 
important to pay careful attention to 
your combining operation. For example, 
check the settings on the combine 
harvester (low losses), make sure the 
knives on the straw chopper are sharp, 
select a short chop length and uniform 
straw distribution. The timely use of a 
mulcher to shred the straw may even 
be worthwhile to reduce the ‘chimney 
effect’ of the stubble, i.e. loss of water 
via the hollow stalk, especially with 
large quantities of straw. Control of 
volunteer cereals is also critical for the 
successful establishment of the cover 
crop. 

If the straw is harvested, pay 
particular attention to the area 
underneath the swath as the 
proportion of shed seed, chaff and 
weed seeds will be particularly high 
here. The main thing is to prevent 
the volunteer cereals swelling or 
germinating ahead of the cover crops 
seeds. If volunteers from cereals that 
are harvested early in the season, 
such as winter barley, are encouraged 
to germinate, it is very important to 
shallow till immediately after the cereal 
harvest to break the capillary action. 
In later crops such as winter wheat, 
farmers are often left with no choice 
but to till at the same time as sowing 
the cover crop, as sowing ought to 
take place by the end of August at the 

Large parts of Germany have struggled for years with very erratic rainfall patterns. Some farmers are now tending to 
question the usefulness of cover cropping in dry and even semiarid regions largely on the basis of their experience in 

the dry summer and autumn of 2015. Does cover cropping conserve water or squander it?
Written by Markus Scheller ∙ Dettelbach-Euerfeld

CONSERVING WATER 
WITH COVER CROPS
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latest to ensure reliable establishment 
of the cover crop. Plan to sow as early 
as possible to prevent non-productive 
evaporation from bare soil during 
summer when temperatures are high. 
The aim is to make productive use of 
the residual moisture to form biomass 
and absorb nutrients. By cultivating a 
mixture of crops it is possible to exploit 
the benefits of cover crops even under 
unfavourable climate conditions and 
to minimise risks. Cover crop mixes 
containing a variety of components 
promote diversity and provide herbage 
growth even when individual species 
fail – often ensuring that adequate soil 
functioning can still be achieved.

Sowing methods that conserve 
water 
Direct seeding and shallow mulch 
seeding are effective means of 
conserving moisture. Since good 
reconsolidation is important with 
these techniques,  it can be helpful to 
make an additional pass with a roller.

The right tillage for the follow-
on crop 
The way in which soil is prepared for 
the follow-on crop and therefore how 
the cover crop is managed also has 
an important impact on the soil water 
balance. Leaving the cover crop in situ 
until just before 

the following crop is sown maximises 
water conservation. A rolling pass 
in autumn or winter when the soil is 
trafficable can encourage the cover 
crop to die off over winter, if this is the 
intention. This has proved particularly 
helpful in the mild winters of recent 
years. For early sown summer crops, 
e.g. oats, spring barley and sugar beet, 
a shallow cultivation pass in winter 
when there is a ground frost is a good 
idea, depending on the location, to 
speed up the drying of the soil prior to 
sowing. If the cover crop is followed by 
maize, the cultivation pass may either 
be carried out to incorporate manure or 
immediately before drilling. Even cover 
crop plantings that are not needed to 
satisfy greening requirements should 
under no circumstances be ploughed 
up in autumn or 
early spring. Such 
action would have 
a negative impact 
on the water 
balance and reduce 
the performance 
potential of the 
cover crop.

Conclusion 
Cover crops are an 
important part of 
the crop rotation 
system, even under 
difficult conditions. 
They benefit the soil 
in many ways, often 
giving more back to it 
than they took from 
it in the first place 
in the form of water 
or nutrients. The 
positive effects of 
growing cover crop 
mixes are numerous; 
they support soil 
organisms, increase 
aggregate stability, 
reduce the risk of 
nitrate leaching 

and erosion etc. The key to success, 
however, is to pay as much attention 
to the cover crop as to the main crop. 
The farmer‘s job is to find the right 
timing, prepare the seedbed optimally, 
and select a cover crop mix that is 
appropriate for the region and the 
crop rotation system.

Cover crops for  nitrogen 
fixation 
After the cereal harvest there is 
an opportunity to produce and 
fix nitrogen for follow-on crops. 
Special cover crop mixes with good 
nitrogen fixing capabilities are 
available for this purpose. N-Fixx 
is a good choice for winter cereal 
crop rotations. It comprises nine 
different components, including 80 
% legumes. According to Deutsche 
Saatveredelung AG (DSV), this mix 
is not only good at fixing nitrogen, 
it also enriches the soil humus and 
promotes soil health to boost the 
performance of subsequent food 
and forage crops.

Contact Us:
Mobile: 07779149466 

Tel: 01608 664513 
Email: info@primewest.co.uk

Agricultural Contractors & No-Tillage Specialists

®

ContaCt Us:

Tel: 01608 664513
Mobile: 07779149466
info@primewest.co.uk
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I have worked in farming full time since 
1975 and have progressed through the 
farming fashions that have presented 
themselves through the next 35 
years. As such this branded me as a 
“conventional” farmer.

We moved from a low input, low 
output system to the new-fangled 
German Schleswig-Holstein method 
of wheat production. This involved 
increased nitrogen applications 
matched by increased fungicide 
applications to produce higher yields. 
ICI promoted a system of direct drilling 
which used liberal doses of Paraquat 
and a Bettinson 3D direct drill with 
disc openers. We tried deep ploughing, 
shallow ploughing, square ploughing, 
deep cultivating, shallow cultivating and 
scratch tillage.

We changed the crops we grew to 
match the latest fashion. Oilseed Rape 
came into the rotation with fields of Jet 
Neuf and Bienvenue. Eight feet tall and 
not a CSFB in sight. We didn’t own a 
quad bike or use slug pellets. Sugar beet 
were dropped to help us concentrate on 
our goal of becoming paid up members 
of the illustrious wheat 10 tonne club.

Straw was a nuisance to all non-
inversion cultivation so a straw 
spreader was fitted to the back of the 
New Holland 1540 combine to spread 
the straw the full 13 feet width of the 
header so that a comprehensive all 
over burn would be achieved. When 
burning was banned we started dealing 

with the swaths of straw with a tractor 
mounted chopper, hours sat in a Ford 
5000 with no rear window and a crash 
helmet for safety against flying stones. 
The combine was eventually traded in 
for one with the chopper already fitted. 
The chopped straw was sprayed with a 
“Stubble Digester” to help break it down 
before it was ploughed with the hope 
that it would not be ploughed back out 
again the next year.

Drill fashions were also followed, 
from a Massey 30 in the early days 
to Vaderstad Rapide more recently 
but including Amazone and Kuhn 
combinations and a couple of Accord air 
drills also.

The advances in yields in the first 20 
years saw the rise from 2T/acre to 4T/
acre. Over the next 15 years it has not 
been so good with only a very marginal 
increase. This is despite advances in the 
varieties we grow as well as better plant 
protection products, better fertilizers, 
GPS and sensor application techniques 
and basically anything big business 
could convince farmers to buy with 
the promise of improved yield/ income. 
Journals, Conferences, Field days 
and any other method of knowledge 
transfer afforded us with a greater 
understanding of every aspect of crop 
production EXCEPT the resource we 
totally rely on, SOIL.

In 2010 our emphasis changed to 
looking at how we could help the soil 
function better. Cover crops were 
trialled and gave visible if not scientific 
results. The first was a crop of Crimson 
clover sown on half a field which gave 
a visible line in the next 2 crops. Next 
was beans and vetch over 2 fields which 
gave similar visible results quantified 
with an N-tester which showed a 
greater amount of N in the leaf of 
the following crop. By 2014 all spring 
cropped ground was cover cropped 
with a diverse 6 way mix.

A lesson learned early on was that this 
is a long-term project and not a yearly 
spend for a positive financial return in 
the same year. 

The next step was to consider direct 
drilling as the logic of not disturbing the 
soil structure, root channels, worms and 
worm burrows as well as weed seeds 
was confirmed in many articles written 
about boosting soil organisms. We had 
now also stopped straw removal.

We stumbled through the next 
few years adjusting our system from 
theoretical knowledge gained from 
principles, ideas, guidelines and 
gut feelings. This has now given us 
experience, results, successes and 
failures with which we are better armed 
to base future decisions as to how we 
evolve the system.

We have gone from conventional 
farmers to now practicing Conservation 
Agriculture (CA). According to a UN 
FAO definition in 2007 that states, 
CA is a concept for resource saving 
agricultural crop production that 
strives to achieve acceptable profits 
together with high and sustained 
production levels while concurrently 
conserving the environment. Based 

FE
A
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R
E

Wheatsheaf Farming Company (WFC) farms around 700 Hectares of grade 3 land in Hampshire for 3 
landowners. 2 of the landowners also own WFC as a method of farming their land more cost effectively.
David Miller, their farm manager, describes details of their move from conventional to no-till farming.

FEATURED FARMER 
DAVID MILLER
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on the 3 principals of minimal soil 
disturbance, permanent organic soil 
cover and diverse crop rotations and 
interactions. These are to give the 
benefits of increased organic matter, 
increased water conservation and 
improved soil structure.

Our present rotation is based around 
nearly 50% spring cropping and includes 
Winter Wheat (milling and feed), Winter 
Barley (feed), Winter Oilseed rape (with 
a companion crop), Winter Beans, Spring 
Barley (seed crops), Spring Linseed 
(yellow for human consumption). We 
are also trying some Spelt wheat and 
also growing Lupins and buckwheat for 
our own cover crop seed.

Cover crop mixes have continued to 
evolve and 2 principals are adhered 
to, no cereals in the pre spring barley 
mix and no brassicas in any mix. In the 
very wet first years the oil radish and 
tillage radish caused massive and costly 
slug problems as well as not having 
any Mychorrhizal association. I am 
confident these principals will change 
as we progress further into CA. Huge 
quantities of above ground biomass are 
less important, at the moment, than the 
amount of diverse root architecture. 
Current species used in covers 
are Lupins, Vetch, Beans, Phacelia, 
Buckwheat, Berseem Clover, Linseed 
and Camelina. Average cost per hectare 
is now around the £20 mark. All seed 
is bought as straights and mixed on 
farm. Companion cropping for oilseed 
rape this year is a mix of Crimson and 
berseem clover and one field has inter 
row Beans. Cost of both scenarios 
is about £15/ha. A wheat field with a 
companion crop of volunteer Beans 
will have several different trials on it 
based on fewer inputs of fertiliser and 
fungicides.

 Potash has historically been spread 
variable rate according to soil analysis 
maps but this stopped 5 years ago and 
no bagged potash has been applied 
since. Last year’s analysis maps have 
shown no great deficiencies and, in 
some cases, increases especially where 
more cover crops have been grown. 
Phosphate is applied under an EA 
derogation as DAP to all winter cereals 
at a yearly decreasing rate and we 
are currently placing 50kg of product 
per hectare. Nitrogen mineralisation 
through cultivation is said to release 
about 30 kg of N and in the early years of 
transition to No-till this lack of available 
N at drilling shows up as backward 
and sickly looking emerging crops. As 
the soils improve this application is 
actually detrimental to soil organisms 
so it is a commercial balance between 
growing a viable crop and improving 
the soil. Spring crops receive a DAP and 
enhanced Urea blend which supplies 
some available N as well as some slow 
release N.

 The new system has had an effect 
on fixed costs with reductions in 
machinery as well as labour. Diesel 
has been calculated as the total diesel 
used over 12 months divided by the 
total hectares cropped. 10 years ago 
this figure was around 85 lts/ha and 
calculated for 2018 it has fallen to 58 
lts/ha. A 30% drop in fuel usage. CO2 
release has been cut by 60% through 
cutting out cultivation, using less diesel 
and less nitrogen fertiliser.

Our system for establishment is 
to stubble rake after the combine 
and maybe again before drilling. This 
is mostly as cultural slug control by 
disrupting slug nests and eggs. This 
should become less necessary as the 

soil biology becomes more in balance. 
Drilling is done with the Cross-Slot drill 
which applies the fertiliser beside the 
seed and also a couple of kgs of Ferric 
Phosphate slug pellets. Fields are rolled 
post drilling, not really for consolidation 
but more for the flints that which may 
be sticking up.

We are now 5 years fully into a long-
term system that has been embarked 
upon with the vision of being able to 
farm more in tune with the environment, 
with less inorganic inputs, producing 
healthier food from healthier crops 
and ultimately having a more resilient 
business and regenerated soil.

This is a personal account with 
thoughts based on my journey through 
over 44 years in arable farming both 
in Essex and Hampshire. The whole 
experience has now increased my 
thirst for knowledge about soil health 
and its direct impact on plant health. 
Books by such experts as Gabe Brown, 
Jon Stika, David Montgomery and the 
visionary from the 1940’s , Edward 
Faulkner with his books, Ploughmans 
Folly and Ploughing in Prejudices have 
all been read. This has managed to 
either, confuse me further or helped 
make sense of some of the practices 
we have embarked upon. Conferences 
with speakers such as Gary Zimmer, Dr 
Christine Jones and Joel Williams have 
been eagerly attended with multiple 
pages of notes taken. This then led to 
many hours of trying to understand 
how the principals contained in their 
presentations could be put into practice 
within our transition from a 40 year 
chemical based farming system to 
the brave new world of Conservation 
Agriculture.Lupins, Vetch, Phacelia and Berseem Clover in 

November.

Light cultivation with a Vaderstad Carrier around 
renewed telegraph poles to level out ruts and the field 
drilled across the cultivation shows what 30 kg of N 
mineralised looks like.

Cat Challenger and Cross-Slot drill.
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As based on information found on Agricology (www.agricology.co.uk)
Richard Smith, farm manager of Daylesford Organic in Gloucestershire, is a regular contributor to a series of video 
blogs produced by Agricology. One topic that he favours for the organic system is growing sainfoin as a forage crop. 
In this article he reveals some of his experiences of growing and managing sainfoin on the farm:

HITTING THE  
SAINFOIN TRAIL

At Daylesford, we’ve grown a variety 
of crops over the years but the one 
that has consistently come out on top 
is sainfoin, due to it being a highly 
nutritious (palatable silage) hay crop or 
grazing crop for livestock. It was grown 
widely throughout the Cotswolds a 
hundred years ago; mainly to feed the 
heavy horses that worked the land 
(25% of crops grown 100 years ago 
were to feed working animals such as 
horses). Sainfoin is favoured because 
of its high yielding and drought resilient 
qualities compared to other crops. We 
have found the crop to easily yield 
15 tonnes per acre, with a potential 
protein content of around 22% and a 
metabolizable energy (ME) of 12. Other 
crops, such as rye grass would only yield 
8 - 10 tonners per acre, with about 14-
15% protein content and an ME of 10.

We operate a rotational grazing 
system, moving the cattle morning 
and night to make the most of the 
available forage. Cows are ruminants 
and therefore require high fibre diets, 
the vast majority of which, on our 
farm, is made up of grass; either fresh 
or conserved. Thirteen years ago we 
started a breeding programme to take 
our herd from a high yielding, high 
input Holstein herd to a much more 
sustainable low-input British Friesian 
cow. Our dairy now stocks around 
120 pedigree British Friesians and we 

have a stress-free herd that’s eating a 
minimum amount of bought in protein; 
the vast majority of their diet is made up 
of sainfoin grown on the farm. Similarly, 
our flock of commercial Lleyn sheep 
are fed on a sainfoin and red clover-
based diet with a dry matter content 
of about 70%. Again, the sheep find it 
very palatable and easily digestible. I 
can’t underestimate the importance of 
the quality of the forage we produce in 
the summer. 

Establishing sainfoin 
Establishing sainfoin is the most 
challenging part of the cultivation 
process; its success largely depends 
on soil type and seasonal conditions. It 
adapts best to well-drained soils with a 
high pH. At Daylesford, the soil of one 
of the fields we grow sainfoin in, being 
typical Cotswold brash, has quite a high 
incidence of limestone so therefore its 
pH of 7 or above is well suited.

In favourable spring growing 
conditions (the soil being warmer in mid-
May, making it a prime time to sow), a 
crop can establish itself reasonably well 
in the first year, but one of the reasons 
it is less favoured by livestock farmers is 
that it is not until the second year that 
the crop really takes off. Once sainfoin 
is established however, I would expect 
to take about 1200 tonnes of fresh 
weight silage from an 80-acre field in 

our organic system.

We plough at about 7 inches deep 
then drill in May. The sainfoin is drilled 
at about 1-1.5 inches deep using a 
combi drill of 32 rows over 4 metres. 
We then roll the field with a big set of 
heavy Cambridge rolls. It’s imperative 
that you get it rolled in really tightly in 
order to get some compaction round 
your seed. This will help retain the 
moisture in the soil and give the seed 
the best chance of germination, as 
well as breaking down those crusty soil 
particles on the top. 

Sainfoin is quite an open grown 
plant so you want to try and suppress 
as many weeds as you can. When it 
is drilled, we overseed the field with 
some native grasses. Putting in a little 
bit of traditional grass seed such as 
cocksfoot and timothy as an oversow 
really helps to suppress the weeds; as 
the grass emerges it creates a blanket 
on top of the soil and puts the ground 
into darkness. Once the over-sowing is 
complete, the field is rolled again. 

After six weeks, the sainfoin should 
be well established and will be about 
6 inches in height. It is a clean crop to 
grow -it will take off and smother all 
the weeds out. It is also exceptionally 
resilient to drought due to having such 
a deep taproot; so much so infact 
that it can get to the point where you 
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don’t really need rain as the root can 
penetrate so far down into the subsoil. 
Even in the very hot summer of 2018, 
we found the sainfoin on the farm 
wasn’t really affected by the drought.

Mowing and harvesting sainfoin
Sainfoin is a crown grown plant so must 
not be mown too low as this can kill the 
plant. We mow it quite high, allowing 
it to recover relatively quickly and get 
away. It has quite a fragile leaf and if it 
is left too long to dry and then handled 
with heavy machinery, you are likely to 
knock off a lot of that leaf where much 
of the goodness is, so it is important to 
try and prevent this. 

 I often see a sea of bees on the 
sainfoin, it’s a great nectar crop. The 
pink flowers are highly beneficial to 
insect pollinators so I tend to leave a 
strip of the crop along the top edge 
of the field located near to some of 
the beehives at Daylesford, which will 
provide forage for the bees and other 
insects. 

Mowing can of course be delayed in 
the case of wet weather, but in perfect 
conditions we would normally cut at 
about mid-June, whilst the crop is in 
mid-flower. We can easily get a second 
cut in September or we can leave it to 
grow and harvest our own seed from 
late September to mid-October. It 
combines (harvests) very easily and a 
good crop will give you about 150kg an 
acre of really good seed. 

 At Daylesford, as soon as the sainfoin 
has been cut, two rows are put into one 
which are then ready to be picked up by 
the forage wagon (harvesters) the next 
day. The forage boxes are very efficient 
at doing this, we can clear about 100 
acres per day. After leaving it to wilt 

for 24 hours, we hopefully have a dry 
matter of about 70% when it is put into 
the silage pit later on that day. Down in 
the silage pit, the sainfoin is treated the 
same as an ordinary grass silage crop. 
The walls of the pit are lined with plastic 
sheeting and the forage box chops the 
sainfoin and then unloads it. One of the 
key ways to make great silage in a pit 
is to roll it in very tightly (this is very 
important in order to get as much air 
out of it as you can), aiming to fill the 
entire pit. 

 Grazing sainfoin
We allow the sainfoin crop to recover 
and then graze lambs on it which 
perform extremely well - I have had 
lambs that gain up to 350g liveweight 
daily. It is rocket fuel for fattening 
ruminant stomachs and has the 
added benefit of acting as a natural 
anthelmintic (wormer) in sheep and 
cattle.

Nutritional analysis of sainfoin 
silage
The quality of the feed value we make 
in the spring and early summer is of 
ultimate importance for our stock in 
the winter. The more time we take 
in ensuring the quality of the forage 
conserved pays dividends in the winter. 

In a field with a five-year established 
sainfoin crop in flower (which will be 
in ley for eight years) I would hope to 
achieve 37.5 tonnes of fresh weight 
silage per hectare. In our 80-acre field, 
the crop of sainfoin and native grasses 
will similarly yield about 15 tonnes to 
the acre, or 37.5 to the hectare.

However, 2018 was the driest year 

for 40 years and was a real test of 
drought resistance of the sainfoin 
crop. Grass yields were down, as were 
cereal crops. We carried out tests on 
the protein content of the sainfoin 
silage, and analysed the juvenile crop 
of sainfoin each week up until mowing. 
The first cut was on May 14th (earlier 
than normal) and during the three 
weeks building up to silaging, we 
analysed the protein content every 
week and found that it dropped by 2% 
at a time (at the end of April it was 22% 
protein with an ME of 11). Analysis of 
the first cut silage revealed 17% protein 
with an ME of 10.5-11. When we took 
the second cut in July it had dropped 
to 14% protein with an ME of 10-10.5. 
Regarding volume and quantity, we 
took around 9-10 tonnes an acre fresh 
weight silage, and two subsequent cuts 
yielded about 8 tonnes fresh weight 
per acre (20 to the hectare). This was 
down a little probably because of the 
drought (and the grasses within the 
crop that suffered because of it) but of 
all the crops we grow, sainfoin managed 
to hang on better than any other due to 
its deep taproot.

It is worth noting that, in my 
experience, regardless of whether a 
juvenile crop or a more mature crop 
is harvested, the palatability and the 
performance of the animals eating it 
have been very similar.

Visit www.agricology.co.uk to view 
the video blogs and other technical 
information on growing and managing 
sainfoin. Agricology is an independent 
collaboration of over 20 of the UK’s 
leading farming organisations (see our 
partners).  Each month we profile a 
farmer using agroecology to enhance their 
farming system, and have a wide range 
of farmer videos on our YouTube page. 
Blogs and research hubs provide a space 
for researchers to share their learnings 
with the farming community. Our growing 
library hosts over 350 resources on 
different agroecological practices (such as 
soil monitoring, companion cropping and 
herbal leys). Subscribe to the newsletter or 
follow us on social media @agricology to 
share your questions and experiences with 
the Agricology community.
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A visit to the fabulous No-Till on the 
Plains Conference in Salina, Kansas 
showed us what could be done. One of 
the most striking things was how hungry 
for information  the farmer delegates 
were about the soil and the ecosystems 
that lived in them. Also, a lot of the 
speakers were describing some fairly 
radical farming ideas and techniques 
and their audiences were lapping it up. 
We thought that if the good people of 
Kansas were ready for this, we sure as 
hell ought to be ready in Europe.

And so Groundswell began four 
years ago and is growing, and it is going 
from strength to strength. Last year we 
welcomed 1,250 delegates. This growth 
reflects the snowballing of interest in 
No-till, Conservation and Regenerative 
Agriculture, not only from farmers but 
also from policy makers and politicians 
attracted by the ‘public benefits’ of such 
systems such as carbon sequestration 
and flood/drought prevention. And 
then there are the Foodies who come 
to find new and better ways to join the 
conversation about how and what we 
might grow in the future; they don’t 
need to be told that food tastes better 
when it grows in healthy soil.  

Despite these other interest groups, 
Groundswell remains a show ‘for farmers, 
by farmers’; we aim to explore ways 
of working with nature to grow food 
in a profitable way. As the new saying 
goes: ‘Resilience is Fertile’ and after all 
profitability is one of the key factors that 
makes your operation resilient. It’s all 

very well regenerating your soil, but if 
you are not making money while you do 
it, you won’t be doing it for long.

Planning for this year’s show is 
in full swing. It’s going to be a 
cracker!

Groundswell is constantly evolving, 
in the best regenerative tradition. This 
year we will again focus on the seed 
drill trials; we’ll have the leading drills 
planting seed in a growing cover crop 
and there will be talks and discussions 
about the finer points of drilling. Dr John 
Baker is flying over from New Zealand to 
talk about the mechanics of zero-tillage. 
He not only designed the Cross Slot 
drill, he has written one of the definitive 
books on the subject of getting seed into 
the ground with minimal disturbance.

This year we have changed the 
lay-out. We have moved the drill 
demonstration to a different field which 
will keep everything a bit more local (and 
avoid having to cross the road). We have 
also added another tent for more talks, 
because, useful as a good drill is, it is 
only part of the jigsaw when it comes 
to making the no-till system work. It’s 
a much more exciting journey than just 
swapping one bit of kit for lots of others, 
fun though that is.

Headlining the speakers this year we 
have Allan Savory, visionary and hero. I 
am so excited that he’s coming and can’t 
wait to hear what he has to say. Arable 
no-tillers may be wondering what he can 
say to them as they may only know him 
as someone who regenerates deserts 
with holistically managed grazing, but 
his understanding of what all farmers 

We started Groundswell out of a sense of frustration that no-one was putting on a Summer Show to which we might 
want to go. Having gone down the no-till route, we realised that we only really needed a good seed drill and not a barn 
full of expensive cultivating equipment, so Cereals and all those Tillage events were a waste of our time. None of the 

lectures and very few of the exhibitors talked about the soil, let alone soil biology.

GROUNDSWELL 

Delegates discussing bug ideas Delegates in the Earthworm Arms Direct Drill demonstration

Soil tent drilling discussion
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need to do to make our businesses 
profitable and sustainable will make 
his talks unmissable. There will also be 

breakout seminars with 3LM (the UK’s 
Savory Hub) after the talks.

I’m similarly hopping from one foot to 
the other in anticipation of welcoming 
Jay Fuhrer to Groundswell this year. 
For those of you who aren’t familiar 
with his work, he’s a mild-mannered 
and incredibly authoritive soil health 
expert who advises the lucky farmers of 
Burleigh County, North Dakota on their 
soils. He explains it all very well.

We’re thrilled too, to welcome 
Frederic Thomas to Groundswell for 
the first time. I defy anyone not to be 

inspired to try something new after 
listening to him talk; he fizzes with ideas. 
His magazine TCS, published in France, 
is a sister publication to Direct Driller.  
Another talk not to miss.

Unfortunately, we have too many 
brilliant speakers and you’ll have to miss 
some because they’ll be as many as five 
talking at once (in different venues). I 
won’t mention them all here, but will 
highlight Charles Massy, author of the 
wonderful Call of the Reedwarbler and 
Isabella Tree with Charles Burrell, who’ll 
be talking about the surprising story 
of what happened when they turned 

£60 (+VAT) for one day or £95 (+VAT) for Both Days (No Booking Fee). 
Tickets are available to be purchased at www.groundswellag.com/tickets 

2019
spot for grabbing a break and assessing your next 
move. 

Direct Drill Demonstrations: 
A great line-up of di�erent direct drill manufacturers 
for the new Demo Field, including some new faces 
and UK premiers of the latest kit: Cross Slot, Sky 
Agriculture, John Deere, Dale Drills, Weaving 
Machinery, Simtech Aitchison, Sly Agri, Horsch, Kuhn 
Farm Machinery, Novag SAS, Virkar…

Cover Crops: 
Kings are the Cover Crop Partner for Groundswell you 
can see their seed mixes growing in the demo field. 
You can also see some of their extensive range 
growing in the trial plots on their stand. 

Wednesday Evening Pasture-Fed Spit Roast: 
A new collaboration between Luppo Diepenbroek and 
Richard Wedlake – this feast is a great social event for 
all delegates, speakers and exhibitors. Ruby Wax will 
be giving an entertaining and inspirational talk about 
'Changing your Mind'. Meet at the Earthworm Arms 
from 6pm.

Other Sessions Not to be missed: 
AHDB Interactive Soil Pit, SilvoPasture and 
Agroforesty Workshops, KWS Heritage Variety Trials, 
Mob Grazing demonstrations, Soil Farmer of The Year 
Award, Electric Fencing Demo’s, Bokashi Heap, 
Rainfall Simulator, Compost Turning, Agricology 
Breakout Sessions, How to be a Soil Health Expert on 
your Farm, Innovative Farmers, How to Engage with 
Consumers, No-Till Potatoes and much more.

What: 
Groundswell in it’s fourth year is the event not to miss 
if you have an interest in soil health and regenerative 
agriculture. A two-day show and conference that 
takes place on a working no-till farm in North 
Hertfordshire with over 80 sessions of speakers, 
workshops and seminars, exhibitions from a wide 
range of innovative organisations.  See Direct Drill 
Demonstrations from the world’s leading 
manufacturers establishing seed into standing cover 
crop. 

When: 
Wednesday 26th and Thursday 27th June 2019

Website: 
www.groundswellag.com 

#GW19 Theme: 
Conservation Agriculture. Practical ideas on how to 
farm in the new environmental and political climate 
whilst regenerating your core asset – the soil.

New for 2019: 
The Food for Thought Tent – a place to be inspired by 
connecting the dots between the way we farm and 
how food in consumed.

New Show Layout: 
There is a completely new demo and exhibition field 
this year to the south of Lannock Manor Farm which 
provides a more focused arena to home the Pasture 
Field, The Soil Tent, The Discussion Tent and the new 
Food for Thought Tent. The Earthworm Arms Bar sits 
at the heart of the new site and provides a beautiful 

Groundswell demo field



14   DIRECT DRILLER MAGAZINE ISSUE 5 | APRIL 2019

the Knepp Estate over to wildlife. Both 
of these talks have incredibly useful 
information for farmers about how 
to work with nature, which is the only 
sensible way to farm.

There will be a range of  talks about 
different aspects of soil life and how 
to encourage it and various ways of 
gauging how well your soils are doing. 
We are delighted to have Joel Williams 
back, this year he will be joined by Amir 
Kassam and Jay Fuhrer in a series of 
‘First Principles’ sessions, for those 
delegates who want to start from the 
beginning and fill in the knowledge gaps.

We have lined up some farmers, like 
Simon Cowell and Will Scale, to talk 
about their experiences of no-till in 
different parts of the country as well as 
panels of farmers and other researchers, 
bringing their thoughts and results to 
the conference. As in previous years, 
there will be talks and demonstrations 
highlighting the benefits of cover 
crops, agroforestry, silvopasture, mob-
grazing and other pasture based animal 
production systems.

This year we will also see a ‘Nutrition’ 
knowledge-stream running through 
both days. Many farmers are dispirited 
by the current market model in this 
country, where we are encouraged to 
grow ‘commodity’ crops in competition 
with the major grain producing regions 

of the world, so we will be exploring 
opportunities for growing grains and 
other crops for  local markets to make 
our food system much more resilient. 
We’ve got some variety trials as well 
as heritage wheats growing nearby by 
way of piquing interest. John Letts will 
be talking about some very low cost, 
but high return, ways of growing ancient 
wheats.

To emphasise this angle, we’ll have 
a ‘Food for Thought’ tent; we want to 

address the disconnect between the 
food we grow and those who sell and 
eat it. In this age of dietary revolution, 
with more books being sold on how and 
what to eat than on any other subject, 
it seems timely for Groundswell to join 
up the growers with the eaters. So 
we’re creating panels of policy makers, 
nutritionists, growers and market 
innovators to start conversations about 
the future of feeding the nation. There 
will be myth-busting opportunities 
galore; glyphosate will probably feature...

There will also be, as before, a focus 
on the fifth principle of soil health: 
the re-introduction of animals into the 
arable rotation and a continued focus 
on the benefits of Pasture for Life for 
grazing animals with our friends at the 
Pasture Fed Livestock Association. A lot 
of these growers are leading the charge 
with direct marketing and we will see 
how this can be done. There will also 
be a chance for arable farmers to get 
animals onto their land by hooking up 
with graziers, so that they don’t have 
to learn too many new skills. We’ve 
established a Cotswold Seeds herbal 

ley at the top end of the demonstration 
field which will be being mob-grazed by 
one of our mobs of cattle.

On the financial resilience side, Gary 
Markham will be providing an update 
on his No-Till Benchmarking figures, 
from a small, but growing, cohort of 
local farmers. There will also be a panel 
discussing ‘True cost accounting’ which 
will investigate the real cost of growing 
food under various systems, which 
should give us ideas about how to 

transform agriculture to a system which 
delivers good food and a healthy and 
sustainable soil and wider environment.

We are particularily grateful to 
Affinity Water who have once again 
pledged their support by being headline 
sponsors for the event, it is so pleasing 
that they recognise all the benefits that 
good farming brings to the water cycle.

Tickets are now on sale, it’s the best 
value show of the year! We look forward 
to seeing lots of you there.

John Cherry

Jake Freestone on the Soil Health panel

Joel Williams holding court in the Discussions Tent

Kings cover crop trials

Where is the slot?
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www.kuhn.co.uk

KUHN’s new AUROCK 6000 pneumatic triple disc seed
drill is designed with the versatility to sow into cover
crops, minimum tillage or direct drilling conditions.

• Two rows of opener discs with options to suit
different drilling conditions

• Centre pivot design aligns seed coulters with 
opener discs

• Parallelogram-mounted double disc seeding unit 
for optimum ground following

• An integrated cutter roller can be fitted to allow 
operation in all types of cover crop

• Two 6m models available: 
AUROCK R – single metering, 3,500 litre hopper; 
AUROCK RC – dual metering, 5,000 litre hopper. 

• Low power requirement (180hp for 6m drill)

• Added versatility for progressive farming practices
• Drill two different varieties or crops simultaneously
• Sow alternate rows
• Manage drilling depth independently in dual

cropping situation
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Avoiding clubroot with rotation
Dave Robison, who runs the blog 
PlantCoverCrops.com and is an 
agronomist for Legacy Seeds, says there 
is value in rotating — especially if you’re 
using brassicas and peas. Robison warns 
that if you continually utilize brassicas 
in your cover crop mix, you need to 
consider doing some level of rotation.

The reason for this is that growing 
brassicas back to back — mainly turnips, 
but also radishes — can result in clubroot.

Clubroot is a disease that attacks a 
brassica’s roots. While this can result 
in an unhealthy cover crop, for farmers 
who grow brassicas as a cash crop — 
especially OSR — the disease can be 
detrimental. According to the Canola 
Council of Canada, clubroot causes 
premature death in canola and is 
considered a serious disease due to the 
spores ability to survive in the soil for up 
to 20 years.

Robison saw first hand how this 
disease can impact crop growth when 

he did some work with Ed Ballard, now 
retired University of Illinois Extension 
Animal Systems Educator.

Their work was focused on extending 
the grazing season by planting oats, rye 
and turnips after a cereal grain. While 
the first few years were excellent , 
eventually they began noticing the turnip 
yield diminish and realized clubroot was 
the culprit.

“We need to be cautious to do some 
level of rotation, so that maybe not every 
single year includes a brassica,” Robison 
says. He recommends only seeding a 
brassica every other year.

Oregon State University Extension 
echos the importance of rotation with 
brassica family root crops — such as 
radish, turnip and rutabaga — saying 
they “must be regarded as clubroot 
hosts when designing a rotation.”

Michigan State University Extension 
advises not planting oilseed radish as a 
cover crop on the same field for more 
than two years in a row, and avoiding 
it when growing cabbage, broccoli or 
radish for cash crops because of its 
susceptibility to the disease.

Robison acknowledges that growing 
a brassica back to back does not 
automatically result in clubroot, 
especially if a grower’s only seeding a 
couple pounds per acre.

“It’s just wise to be aware of the 
issues,” he says. “And if you don’t ever 
have a problem, great. If you’re aware 
of it and you can rotate utilizing some 
other cover crops, then that’s the best 
way.”

Prevent problems in peas
Peas are another cover crop farmers 

should avoid growing too often in 
rotation, Robison says.

“Peas have been known to have some 
detrimental effect in the soil, if they are 
used back to back to back,” he explains.

While peas are usually followed with 
corn to utilize nitrogen in the soil and 
break the cycle, Robison says a dairy 
operation may end up using peas in an 
oat or triticale mixture back to back for 
more feed. Even with cereals mixed in, 
it’s not a wise decision.

“The key thing we see there is a lack of 
production in peas,” Robison says. “But 
then also the fact that if we would have 
to come back to soybeans, there’s some 
risk of having additional white mold 
issues and some other pathogens that 
could create some other issues.”

Like brassicas, Robison recommends 
only using peas as a cover crop every 
other year.

Problems with cereals? Don’t 
save seed
If you’ve been saving and replanting 
seed from your cereal cover crops and 
you’re seeing diseases in your cover, it’s 
not the rotation — it’s the seed.

Robison saw this first hand recently 
with some farmers who had been saving 
the seed from their cereal rye cover 
crops and replanting them for four or 
five years.

“The challenge is if we do not have 
a healthy cereal grain crop that we’re 

You probably know that crop rotation is a good thing. Growing different crops back to back provides several benefits, 
such as preventing pests and disease, improving soil health and reducing fertilizer inputs, all of which can boost your 

crop yields and your bottom line.
By adding cover crops to the mix, you’re diversifying your rotation even more. But have you thought about rotating 

your cover crops? Should you be using the same cover crop species back to back, year after year?
Written by Laura Barrera, published on AgFuse in June 2018

SHOULD YOU ROTATE 
YOUR COVER CROPS? 

FOUR ISSUES TO CONSIDER  

Clubroot in turnips. Photo by Maureen Austin, Ohio 
State University, Department of Plant Pathology.
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harvesting — let’s say we see a lot of 
ergot or rust or we have other issues in 
our cereal grain — and then we harvest 
that, we end up replanting that disease 
back into the field again.

“That ends up costing us production 
on our cover crop because we’re planting 
a disease seed. I know it’s ‘just a cover 
crop,’ but the reality is you’re adding 
a disease back into your field,” which 
could become an issue for following 
corn crops.

It’s also worth keeping in mind that 
there may be legal implications to saving 
and replanting cover crop seed, and 
farmers should ensure they’re abiding 
by the law.

Robison recommends growers avoid 
these issues by buying clean, tagged, 

high-quality seed.

“Whether the farmer is growing his 
own cereal grains or whether they’re 
purchasing grains from another farmer, 
they really need to consider the cost 
that they may be incurring by adding in 
additional disease pressure to the farm,” 
he says. “I think that farmers often times 
don’t see the value of planting quality 
seed for cover crops because it’s ‘just a 
cover crop.’”

Consider escapes
While it’s important to consider your 
cover crop rotation, Robison also wants 
farmers to think about how those covers 
fit in your overall rotation — and not just 
in regards to the next cash crop.

“We’ve got to be aware of what we’re 
planting in that field not just next year, 
but also the year after,” he says.

This can be an issue for cereal grain 
farmers using annual ryegrass as a cover 

crop, where having a few escapes is not 
unheard of.

“If we have a few escapes of annual 
ryegrass and a few years later we’re 
planting wheat in that field, we’re not 
really thinking annual ryegrass is a 
problem because we go in and spray 
everything out,” Robison says. “And the 
next year we plant wheat and we don’t 
spray any grass killer, then we possibly 
end up with annual ryegrass in the 
wheat or malting barley or some other 
high-value crop.”

At the best this can result in a dock 
up to making the crop completely 
unmarketable, depending on how much 
of the ryegrass is in the wheat.

He adds that if the only cash crops 
you grow are corn and soybeans, there’s 
not a lot of risk with escapes. “But if we 
start adding in some additional cropping 
choices, then we could end up with 
some problems.”

Create a 5-year cropping plan
To avoid these kinds of issues in both 
your cover and cash crops, Robison 
recommends creating a 5-year cropping 
plan, and choosing your cover crops 
based on what cash crops you’re 
growing and when.

“Farmers can then make good choices, 
or the best choices, of what they’re 
going to utilize over that time period,” 
he says.

A corn-soybean rotation is easy, 
Robison says, but if you have cereal 
grains or specialty crops in there, you 
need to be exceptionally careful. “Even 
the corn and bean guys need to be at 
least aware that they may choose not 
to use brassicas every single year, just 
because they don’t want to take any 
risk.”

By making these cropping decisions 
early, you can look out for any kind of 
risk that may occur down the road.

“If there’s an escape, will it fit the next 
crop as well?” Robison asks.

Cover cropping is better than 
nothing
Despite the risks that can occur, the last 
thing Robison wants is for farmers to be 
afraid of using cover crops completely.

“Like with every crop, there’s risk,” 
he says. “A cover crop is almost always 
better than no cover crop. If we make 
good, wise choices, we can find cover 
crops to have quite a good return on 
investment.”

Ergot on rye. Photo by George Wong, University of 
Hawaiʻi at Mānoa, Department of Botany.

Photo from University of Georgia Ag Extension shows both wheat and ryegrass seedlings emerging in the same 
field. The ryegrass was found around edges and obstructions in the field.
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Min till and no till are quickly becoming 
part of everyday agriculture. Whether 
used to increase soil health and the 
productivity of soils, or as part of a Black 
Grass strategy, or both, we are seeing 
this type of tillage being accepted as 
a bona fide method of farming. And, 
where it is done correctly the rewards 
can be a healthier soil and a lower input 
growing system.

However, a word of caution needs to be 
put into the tillage conversation as many 
farmers are rushing to the machinery 
depot to pick up the new drill. That word 
of caution should be ‘air’. A soil without 
air is a soil that will not sustain a healthy 
growing crop to a profitable yield. The 
air allows moisture to percolate into 
the root zone. It allows roots to grow 
in-between soil particles and allows 
gaseous exchange. We need air to 
supply the Nitrogen that is available 
from the atmosphere, and we need air 
spaces to allow CO2 to escape from 
the soil so that it may enter the stoma 
on the leaves. Why do you think most 
stoma are on the bottom of the leaf?

If a farmer on a heavier soil starts reduced 
tillage with no soil life, including bacteria, 
fungi, algae together with earthworms, 
who are the main workers of the soil, 
there is a good chance that growth and 
yields will drop, sometimes significantly. 
At a farmer meeting recently when 
no-till farmers were asked ‘how many 
farmers saw a yield drop’ after starting 
no-till, around half of them raised their 
hand. This wouldn’t happen if the health 
of the soil was examined and worked on 
before the new drill arrived. 

Compost application, cover crops (with 
the right species), fertiliser and chemical 
control are all contributing factors to 
soil health and need close examination 
before setting out on this journey. I 
often hear the phrase, ‘Cover crops are 
a waste of time’ but then on farms that 
use them, I hear, ‘We saw a difference 
after the first crop’. 

When on farm the first question I am 
asked is ‘Where do I start?’ The answer 
will never be ‘Buy a new drill’. We need 
to look at soil type and then decide 
what can be done to make it suitable to 

use a no-till farming system. If you are 
lucky enough to have an open, aerated 
soil with a good structure then off you 
can go. If, on the other hand, you have 
a heavier soil that is more clay, then we 
really have to work out how we can 
increase the Organic Matter content so 
that the soil can breathe, and breathe is 
the correct word, as the soil is a living 
entity that requires air (oxygen) to 
operate at peak efficiency. A soil that 
is lacking air will rely on high inputs of 
fertilisers and agrochemicals.

By far the best way to achieve this 
goal would be to obtain hundreds of 
tonnes of organic matter, compost them 
correctly and then apply to the soil. 
Anybody who has listened to Simon 
Cowell will know that this works, and 
perhaps it may be the start of a journey 
for you to be a future soil farmer of 
the year. Unfortunately, this system is 
not available to many so other ways of 
farming must be found. 

Cover crops are undoubtably a great 
idea to everyone who has the interest to 
try them. They will not increase organic 
matter levels in the soil anywhere near 
as quickly as applying compost, but it is 
a fantastic second place. We have seen 
heavy soils lifted and aerated after only 
one or two sowings and you can really 
feel the spring in the soil as you walk the 
fields. The roots grow large and deep 
in comparison to stunted and on the 
surface. To start to accomplish this, work 
has to be done on the best potential 
seed mix for your soil. You need to also 
consider the best way to get rid of them, 
which is generally by sheep or crimping, 
but herbicides are also needed (we 
are able to limit herbicide impact and 
help to repair the bacterial damage the 
herbicide does to soil life). A good cover 
crop can give you a huge boost in plant 
available nutrients plus the rooting will 
open the soil and allow new roots to 
penetrate deep into the ground. 

Another part of getting a soil ready 
for a new tillage system is to increase 
microbiology and the rest of the soil 
food web. This can be achieved by 

MAKING A SMOOTH 
CHANGE TO NO-TILL 

Think “soil quality” rather than “new drill” when planning your change to zero-tilling.

Poor soil
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reducing the amount of nitrogen applied 
by using a Humate to sequester the 
nitrogen making its uptake far more 
efficient. The Humate will also complex 
phosphorous which stops it locking onto 
the Cations in the soil. This means you 

can put on considerably less and still 
get more into the plant. Remember, that 
for every kilogramme of nitrogen that is 
applied to the soil and is not utilised by 
the plant you could stand to lose 100kg 
of organic carbon, which slumps the 

soil. This explains why so many fields 
are lower than their surrounding roads. 
A soil that slumps, put simply, contains 
no air, which leads to poor rooting, 
which in turn leads to higher fertiliser 
and agrochemical use as the plant’s 
resistance to pest and disease drops. 

We have seen that, by supplying a 
large amount of the required nutrients 
to the plant as a foliar programme, we 
can further lighten the load on the soil 
leading to even better rooting. 

A reduction in fertiliser and especially 
agrochemicals will lead to increased 
yields, so there is no need to accept the 
drop that we are told to expect. 

No one system will suit everyone but 
by having an open mind, looking at the 
tools at your disposal, and taking well 
worked out steps you will get a superb 
soil that works away below your feet 
providing the nutrients that your plant 
needs to produce the crop/yield that 
you want. 

Interested in hearing a little more? Visit 
us online on www.aivafertiliser.co.uk, 
call us via 01235 834 997 or email 
office@aivafertiliser.co.uk.

Good soil
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Whilst you’ve probably heard of 
Rothamsted, the world’s oldest 
agricultural research centre, it’s possible 
you won’t have dealt with us directly, 
or maybe even been aware of what 
impact we’ve had on the way you 
farm. However, thanks to a new citizen 
science initiative, that could all be about 
to change.

Traditionally, the evidence we’ve 
produced has made its way into the 
farming community through indirect 
routes – either by influencing policy; 
through the best practice advice given 
out by agronomists and consultants; or 
via its impact on the wider agricultural 
industry.

Our founder, Sir John Bennet Lawes, 
formulated superphosphate, which 
marked the beginnings of the global 
chemical fertiliser industry. His Long-
Term Field Experiments continue to this 
day, and at 176 years old, are the oldest, 
continuous agronomic experiments 
in the world. This has given us unique 
insights into soil and crop nutrition 
and today this expertise continues 
to manifest itself when our scientists 
contribute to the fertiliser manual 
(RB209).

Ronald Fisher, the founding father of 
field experimental design and statistical 
analysis was a member of staff here, 
and his legacy can still be seen to this 
day in how we design and analyse 
experiments. 

Research in recent years
In the 1970s Michael Elliott’s team 

discovered synthetic pyrethroid 
insecticides at Rothamsted and these 
now account for a quarter of all pest 
control agents used worldwide, whilst 
our insect survey has been providing 
regular bulletins on the current state 
of aphid and moth populations in your 
area and right across the UK, for more 
than 50 years.

And last year our scientists helped 
to decode the wheat genome, and 
our Designing Future Wheat research 
is developing and screening novel 

germplasm for the next generation of 
wheat traits.

All this means we’ve probably 
influenced at least one aspect of 
the way you farm - even if you never 
realised it. 

Having been around for over 175 
years, we’ve witnessed all sorts of 
changes – to farming and beyond. From 
how, why, and when we communicate; 
through upheaval in our national and 
local institutions; to an increase in 
the general scientific literacy of the 
population, society has evolved, and 
the old barriers that once separated 
the likes of Rothamsted from farmers 
up and down the country, are breaking 
down.

Until recently, less than one percent 
of money spent on agricultural 
research was farmer led, but such 
research schemes are now increasing 
in popularity across the country – take 
for instance the Innovative Farmers 
scheme, the Yield Enhancement 
Network, and other similar initiatives. 
The rise of these schemes comes from 
a growing realisation of the positive 
impact farmer led research can have.  

Our recent farmland earthworm 
surveys are great examples of such 
collaborative working, which in that 
case involved co-developing a quick 
and economical method of using worm 
numbers to measure soil health. Thanks 
to the input of participating farmers, 
we’ve discovered that the pilot sampling 
method (which involving an hour’s effort 
across 10 soil pits) could be halved 
without detriment to the accuracy of 
worm population estimates.

As times change, it makes sense 
that we also change. But we want to 
go further than just ask farmers what 
research they’d like to see done, or even 
to work with us - we want farmers to 
actually take the lead in conducting on-
farm research.

Supporting Farmers with Smart 
Research Ideas - FarmInn

As a result, we recently launched 
FarmInn (in collaboration with AHDB 
Cereals and Oilseeds), a scheme that 
offers up to £3000 plus technical 
support to farmers with smart research 
ideas that they want to test out on their 
own farms.

Whilst much of modern agricultural 
research is focused on the long-term 
improvement of crops, livestock or 
sustainability, there is a clear gap in 
the market for quick wins that boost 
efficiency, productivity, or sustainability 
at the level of individual farm businesses.

That’s why we decided to offer 
access to our world class facilities 
and perhaps even more valuably, 
the wealth of scientific expertise we 
have across the institute, to farmers 
who want to investigate their own 
theories. This allows us to rigorously 
test, farmer derived hypotheses by 
lending our scientific expertise to 
projects that produce farmer to farmer 
demonstration opportunities and case 
studies to inspire improvements on 
other farms across the UK.

Rothamsted’s expertise covers both 
arable and livestock systems, and spans 
disciplines from agronomy and ecology 
to chemistry, genetics, and microbiology, 
whilst our statisticians will be consulted 
in the design of experiments and the 
analysis of data from FarmInn projects, 
so we have the best chance of getting 
meaningful results from your idea. 

Our hope is the FarmInn initiative will 

Dr Ian Shield, Rothamsted Research, explains how this venerable farming research institution is now working directly 
with farmers to increase knowledge transfer.

FARMINN FROM ROTHAMSTED

Dr Ian Shield
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support innovative on-farm projects which aim to provide real-
world, scientifically-robust solutions to the challenges faced by 
UK farmers.

Projects have the potential for Peer-Peer learning via on-farm 
demonstration days that can be held whilst the experiment is 
running. A recent AHDB report found using active demonstrations 
of new techniques were key factors in influencing behaviour, 
which will insure your idea will benefit the wider industry.

Despite only being a few weeks in, we’ve been blown away with 
the quality of innovative ideas already coming in from farmers, 
and we’re excited to get projects started. As we’ve had a great 
deal of interest, we thought it would be a good idea to clarify 
what FarmInn is – and isn’t – about.

Firstly, ideas don’t have to be solely production based, they 
can be around boosting on-farm biodiversity and production 
techniques that have environmental benefits.

On farm pilot studies aren’t necessarily a prerequisite– it’s the 
idea that’s important. We want ideas that farmers are passionate 
about and are in the forefront of farmers thinking. 

Many people might be reluctant to put time into filling a form 
to find their idea is not relevant, so we encourage you to get in 
touch if you’d like to discuss the initial idea before attempting 
an application. You can even request a call back via the FarmInn 
email address (farminn@rothamsted.ac.uk).

Sadly, we can’t support applications from non-farming 
businesses. Whilst we welcome the dialog, this is not in the remit 
of FarmInn, but we do welcome applications from all farming 
sectors. Many people still think of us as an arable institute only, 
but near Okehampton in Devon we have a 350ha livestock farm 
- and the experts and facilities to go with it.

Hopefully that will have answered many of your questions 
about the scheme – but please do get in touch if you have any 
others. So far, we’ve had interest from farmers in England and 
Northern Ireland but welcome applications from all over the UK. 

The agricultural industry has a significant impact upon the 
country’s economy and natural environment, but it will need to 
be innovative going forward – even more so in the face of Brexit. 
We believe the FarmInn initiative and others like it will enable 
farmers to rigorously test new ideas whilst de-risking the process 
of being innovative.

More information on the FarmInn scheme, including how to 
apply, can be found at: https://www.rothamsted.ac.uk/farminn 

Dr Ian Shield has more than 25 years’ experience of agronomic 
research in temperate agriculture, largely in the UK. As Senior 
Scientific Manager – Agronomy, he supports the agronomic research 
conducted by Rothamsted Research and he is also responsible for the 
oversight of the use of the Rothamsted Farms as a platform for field 
experimentation.

Investing in the Claydon Opti-Till® system 
provides a healthy soil structure and creates 
the perfect growing environment for crops. 
Strong rooting and retained soil moisture 
promote optimum yields, saving you money 
through fewer field passes. You can bank on it.

Also  
helps 
grow 
profits.

For a more in-depth look at the  
Claydon system go to:
www.claydondrill.com
Telephone: +44 (0) 1440 820 327
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Right time, right place
Bumper harvests are made in spring. 
Where every kilo counts, optimising 
a fit and healthy crop free from weed 
and disease competition is absolutely 
essential. Of course, this is easier said 
than done. As certain species become 
resistant to herbicides and fungicides, 
restrictions tighten and active ingredients 
disappear from the crop protection 
toolbox, the job certainly isn’t getting 
any easier for farmers. If conditions are 
challenging during application, as they 
so often are these days, things become 
even more stressful. Plants struggle, 

workloads rise 
and yields fall. 
There isn’t much 
we can do about 
the weather. 
What we can do 
is make sure that 
crop protection 
products are 
delivered to the 
right place, at 
the right time 
– and that the 
tools we have 
are working as 
hard as possible. 
This is where 
adjuvants are 
worth their 
weight in gold. 
E m p l o y i n g 
a suitable 
a d j u v a n t 
e n s u r e s 
herbicides and 
fungicides are 
delivered exactly 
where needed, 
m a x i m i s i n g 
ef fect iveness 
and protecting 
yield. For those 

looking to get the most out of rotational 
weed control this spring, they are 
practically a secret weapon.

Kick-start your weed control 
programmes
We know that spring crops are limited in 
their post-emergence armoury. To give 
your plants the best start in life, it’s a 
matter of control. While the majority of 
black-grass germinates in autumn, the 
startling truth is it only takes 12 plants/
m² to reduce yield by as much as 5% and 
power seed return of an eye-watering 
144m seeds per hectare. Pre-emergence 
residual herbicides need to be applied 
with precision in problem fields to 
protect yield, keep on top of populations 
and prevent issues in the next crop. 
Working in lighter soils, getting rid of 
spring germinators early – like knotgrass, 
black bindweed and redshank – defends 
sugar beet, potatoes and the like – crops 
where early establishment, free from 
weed competition is vital to protect 
yield. During the pre/peri-emergence 
spray timing your aim is to get maximum 
coverage with the spray and retain the 
herbicide in the top 5cm of the soil to 
control new flushes of germinating 
weeds that may appear over time. This 

How can you keep weeds and disease at bay this spring? As warmer weather arrives and the season gets underway, we 
explore here the role of adjuvants in boosting the performance of herbicides and fungicides on farm to optimise weed 

and disease control.

SPRING INTO ACTION: 
CHOOSE ADJUVANTS TO PUSH HERBICIDE 

AND FUNGICIDE PERFORMANCE THIS YEAR

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
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can be challenging for three reasons:

1.  Coverage can be compromised by 
drift, reducing the applied dose, 
missing parts of the soil altogether 
and allowing weeds to germinate 
and outstay their welcome.

2.  The dry soils typically seen in spring 
have an impact on performance.

3.  Levels of moisture in the soil can 
affect retention and therefore leach 
the potential of the herbicide.

Designed to reduce drift, a low-drift 
nozzle produces bigger droplets but 
reduces coverage –meaning we still 
have problems two and three to deal 
with. This is where a residual herbicide 
adjuvant like our Backrow product 
can help. Adding Backrow to spray 
water both reduces drift and improves 

coverage. The product helps soil retain 
herbicide and moisture in the top 5cm of 
soil for up to eight weeks and prevents 
herbicides leaching to groundwater 
or the roots of the crop itself. Used in 
this way, Backrow improves the efficacy 
and longevity of weed control and 
general crop safety, particularly in light 
soils. Field-scale research on onions 
has shown that where Backrow was 
applied pre-emergence, the leaching of 
all subsequent crop protection products 
was dramatically reduced. Follow-up 
work using lysimeters in a controlled 
environment revealed that the product 
upped water retention by 33% and 
diminished leaching by an incredible 
62%. 

Four ways Backrow can help 
increase overall weed control

Adding Backrow to your weed control 
has four central benefits:

•  Increases contact between the 
herbicide and the weed 

•  Increases effectiveness of herbicide 
in dry conditions

• Increases longevity of weed control

•  Improves crop safety

Over the past nine years, replicated 
trials have been carried out with a range 
of herbicides applied both pre and peri-
emergence. The results of these trials 
have shown conclusively that Backrow 
advances the performance of herbicides 
by an average of 9%. Let’s crunch the 
numbers; for a black-grass population 
of 500 heads per m², 9% means a yield 
benefit of 0.45 t/ha, or to put it in 
financial terms, a margin of roughly £80/
ha. Importantly, it also means a reduction 
in black-grass seed return to the tune of 
270,000 seeds per hectare (based on 
seed viability of 60%), protecting future 
crops from competition.

Broadleaf weed control in cereals: +13%

Broadleaf weed control in combining 
peas: +13%

Broadleaf weed control in spring beans: 
+10%

Broadleaf and grass-weed control in 
potatoes: +8%

Enhancing weed control post-
emergence 
Once weeds have surfaced, we are 
dealing with an entirely new target; 
aiming to get herbicide into a small 
established weed, rather than sufficient 
coverage of the bare soil. If the weed 
gets particularly big, hairy, or waxy 
in texture, things become even more 
tricky. What then if applications are 
delayed due to weather or workload? …

If you find yourself with an out-of-
control weed situation, choose your 
solution wisely. A good adjuvant should 
reduce drift and improve retention 
on the leaf, rather than allowing the 
herbicide to simply bounce or run off the 
surface. It will aid spreading across the 
leaf to optimise entry points, improve 
penetration and increase uptake. 
Sulfonylurea (SU) herbicides in particular 
benefit greatly from the addition of an 
adjuvant; on a molecular level, the very 

Increases number of weeds 
coming into contact with 
herbicide at germination

*Source: 9 years of trials, 42 herbicide
comparisons applied pre/peri-emergence.

Backrow
Adjuvant

Powering effective weed 
control with Backrow

Reduces risk of herbicide
leaching to groundwater and 
crop roots

5cm

9%* average improvement in 
black-grass control 

Reduces drift to 
maximise coverage 
with herbicide spray

Increases longevity of weed control 
by up to 8 weeks and increases 
herbicide performance in dry soils

Retains herbicide and 
moisture in top 5cm of soil

Improves crop safety

Increases number of weeds 
coming into contact with 
herbicide at germination

Backrow supercharges black-grass control by an average of 9%
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small nature of the active ingredient 
makes it hard to wet in formulations. 
Adjuvants like Arma and Kantor are 
ideal in this situation. Kantor would be 
the better choice to reduce drift and/or 
when using hefty tank mixtures. It has 
the ability to keep complex mixtures 
stable within the solution; a notable 
benefit with Basagran in spring beans 
which can be “hot” on the crop. 

Pushing the performance of 
fungicides 
While SDHI/azole mixtures have proven 
effective in controlling Septoria in 
cereals, monitoring data shows there 
has been another slide in sensitivity to 
SDHIs and azole chemistry. At present, 
we’re also experiencing disease control 
challenges in controlling Cercospera in 
sugar beet and Ramularia in barley, to 
name a few vicious examples.

We’re not saying that adjuvants are 
the holy grail, but there’s no denying 
resistance poses a significant threat to 
the ongoing performance of fungicides. 
By optimising the application process, we 
can not only increase efficacy and yield, 
but importantly also reduce negative 
genetic effects and slow resistance. 

During fungicide application the 
aim is to get as much of the active 
ingredient inside leaves as is possible. 
The surface area to hit is large and we 
need to protect it all. While multi-sites 
act as a protectant, they don’t move 
on the leaf. This means they can only 
protect the portion of the leaf they 
actually cover. If the base of the leaf 
doesn’t receive adequate coverage, the 
fungicide will be prevented from moving 
downwards, leaving that part of the leaf 
either completely unprotected or having 
received a sub-lethal dose of the active 
ingredient.

Although they work slightly differently, 
both the Arma and Kantor products will 
improve spreading and uptake to protect 
the whole crop. Prothioconazole-based 
mixtures will benefit in particular as it 
is a large molecule which needs to be 
converted to desthiocolnazole inside 
the leaf for it to be “activated” – so the 
quicker it gets inside, the faster it starts 
working. Extensive trials over the past 
seven years have also shown that where 
Kantor is added to prothioconazole-
based sprays with chlorothalonil, 

antagnosism is reduced and yield is 
improved.

Over 6 years of trials, 44 comparisons, 
average yield benefit in winter wheat 
across all timings: +0.28 t/ha

+14% improvement in Cercospera 
control in sugar beet with epoxiconazole 
+ thiphanate-methyl

Up to 18% improvement in Downey 
mildew control in onions with Invader

Our top tips
So how to get the best out of your 
herbicides and fungicides this spring? 

•  Choose your crop protection 
carefully and make sure it is applied 
in the right place, at the right time.

•  Incorporate a suitable adjuvant 
to ensure your herbicides and 
fungicides are working as hard as 
possible.

•  Aim for the highest levels of control 
when applying pre-emergence 
residual herbicides to give crops the 
best possible start in life.

•  A good offence is the best defence. 
Use pre-emergence herbicides in 
problem fields in the spring to keep 
on top of weeds and safeguard 
against issues in the next crop.

•  Rid lighter soils of spring germinators 
like knotgrass, black bindweed and 
redshank as early as possible. In 

crops like sugar beet and potatoes, 
doing so is crucial to protect yield. 

•  Employ crop rotation where 
necessary to crowd out weeds via 
competition.

•  Pre/peri-emergence, choose 
a low-drift nozzle and aim for 
max coverage. Adding a residual 
herbicide adjuvant like Backrow 
can help optimise soil coverage and 
retain herbicide and moisture in the 
top 5cm of soil for up to 8 weeks.

•  Post-emergence, aim to get as much 
of the active ingredient in the weed 
leaf as possible. Adjuvants Arma 
and Kantor improve coverage and 
uptake to control as many weeds as 
possible.

•  To boost the performance of 
fungicides, apply an adjuvant like 
Arma or Kantor to boost spray 
coverage and uptake to protect the 
whole crop. 

Adjuvants like Backrow, Arma and Kantor 
are a valuable tool, pushing performance 
of herbicides and fungicides and helping 
you get the most from your crop in 
health and yield. To discuss individual 
scenarios or to request product guides, 
please feel free to get in contact with us 
at info@interagro.co.uk.
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Farming 160ha of combinable 
crops on light “boys” land over chalk 
between Cambridge and Newmarket. 
I’m 100% combinable having been 
a sugar beet grower since the days 
of hand hoeing as well as offering a 
drilling and harvesting service with a 
6 row tanker in the past, I have since 
stopped growing beet when I wanted 
to start direct drilling. All crops types 
are grown for premium markets and 
are stored in Camgrain central storage 
which makes having a rotation of 6 or 
7 crops and different varieties very 
easy. 

Spring drilling Spring Beans and 
Elyann Oats were in the ground by Feb 
27th with only a little barley to go into 
a thick cover crop of Black Oats and 
Vetch on some land with blackgrass 
issues, so no hurry for that.

There has been some deliberation as 
to whether its been too early to sow 
but conditions have been too perfect 
to ignore. What a difference from last 
year which wasn’t great for spring 
crops.

The oats were drilled into 18” high 
desiccated Linseed/Phacelia mix and I 
had some concerns about the linseed 
being picked up on my milled toothed 
750a covering wheels and wrapping 
on the axles. This fear proved to be 
unfounded as certainly drilling into 
the cover when it was dry was 100% 
trouble free. Small oat seed of 36TGW 

required 136kg/ha to establish 350 
plants. Half the N around 65kgs will 
go on following the drill to kick it off 
and N cores will help decide on the 
balance required. Three metre wide 
assist strips for pollen and nectar 
species have been left through a large 
field which will be sown later in March.

Rape companions Spring beans (inc 
some Berseem) have proved most 
successful again in reducing CSFB 
larvae numbers. Although the plants 
are carrying more burden than last 
year most fields are at early stem 
extension with visible flower buds and 
will require some PGR treatment I’m 
advised, some will be done. This is in 
stark contrast to many conventionally 
established fields in the area that are 
shrinking and slowing turning brown! 
Interestingly a later Sept 2nd sown 
high seed rate no companion area is 
suffering much more from larvae even 
though it emerged after the peak 
CSFB flight period. 

Nitrogen All the OSR and winter 
wheat have now had some nitrogen 
although they didn’t look like there was 
any urgency. We’ve had a dry winter 
so little N will have been leached but 
the rape has got to a good growth 
stage with only 29 kgs/N applied and 
the wheat looked very well pre first 
application which suggests to me that 
the companions and enhanced soil 
biology achieved through not tilling 

is doing something for me. 900 mm 
deep N cores kindly taken by Niab 
show 22-29 kgs/N available over that 
profile. These soil cores also showed 
the subsoil to be very dry!

Cane molasses was added to the 
liquid N+S application at 5lts/ha 
without any problems. I cautiously pre 
mixed 50-50 with water in IBCs as I 
wasn’t sure how the molasses handled. 
This makes measuring into the sprayer 
easy through a suction probe using the 
scale on the container.

A series of nitrogen variation tramline 
trials is being set up to compare to a 
soil biology only control. 

Growing my own companion seed 
Winter peas are now about 75mm 
high and at sowing rate of 100 seeds/
sq mt look fine.

After some head scratching for 
a way to keep my vetch off the 
ground enough to enable a chance of 
successful combining I’ve sown it into 
a companion of spring beans at 80 
kgs/ha, watch his space.

I have started taking tissue samples 
to check on plant nutrition status again 
with the first results in showing most 
main elements being find. As a BASE 
UK committee member I’m involved 
with the planning of events for the 
late spring/early summer including 
an interesting European trip which 
members can look forward to.

FARMER FOCUS 
DAVID WHITE
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Writing on 28th Feb 2019, David White brings readers up to date on early spring work on this Cambridgeshire farm.

Linseed companions in OSR look interesting One more winter peasSpring oats going into linseed based cover crop fire risk 
was high
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Analysis 
When looking to increase soil health, 
the first thing I look at is the soil itself. 
Go out with a spade, or in extreme cases 
a digger, and physically look at the soil. 

The presence of deep rooting 
systems, good soil aggregation and 
abundance of visible soil life are all key 
indicators of a healthy soil structure. 

To test this, look at how far rooting is 
going down and whether or not there 
are any fine hair roots. It’s also useful to 
smell the soil – healthy soil smells almost 
like dark chocolate, whereas anaerobic 
soils have an unpleasant smell. 

Assess the aggregation of the soil to 
see if it’s crumbly or compacted, and 
check for soil life, such as millipedes, 
beetles and worms. You should see 
around 10 to 20 worms per spade in a 
healthy soil. 

It’s also useful to compare soil in the 
field with that from under the hedgerow, 
where soil health and structure won’t 
have been affected by cultivations or 
compaction.

Once you’ve assessed the look and 
feel of the soil, taking a soil test is the 
next step, because if you don’t measure 
it, you can’t manage it.

However, it’s important to note that a 
standard UK test only provides N, P, K, 
Mg and pH measurements, which isn’t 
enough to accurately determine the 
level of soil health. 

I recommend a full spectrum test, 
which costs around £30 per sample. This 
will provide a more accurate picture of 
the soil make-up, by measuring calcium, 
boron and organic matter (OM) levels, 
pH, and the cation-exchange capacity 
(CEC) of your soil. 

It doesn’t really matter which lab you 
use, but once you have chosen one 
stick with it for consistency, as methods 
of analysis do vary.

Once you’ve assessed the condition 
of your soil, you can then start to make 
changes. 

Soil structure
Before you can affect the biology of the 
soil, the structure needs to be right.

The soil micro flora and fauna need 
air to breathe, and food and water in 
the right proportions. The ideal soil 
structural makeup to provide this is 
45% minerals, 5% OM, 25% air and 
25% water. 

Calcium and magnesium are 
extremely important minerals as they 
help to define soil structure. Calcium 
deflocculates the soil, allowing air in 
and water out, and magnesium does 
the opposite, making the soil tight and 
sticky. Therefore, it’s essential to get 
this balance right.

If there’s an imbalance you may need 
to apply gypsum (calcium sulphate) to 

help lower magnesium levels or apply 
calcium lime or magnesium lime.

It may be the case that simple 
cultivation techniques such as 
subsoiling, ploughing or getting a tine 
in to aerate the soil, could be what you 
need to improve the structure.

Soil fertility plan
After creating the right conditions for 
the soil biology to thrive, you can now 
concentrate on providing the right 
inputs to make the soil more fertile.

Traditional fertilisers, although 
necessary, generally do not improve the 
fertility of the soil itself. 

For example, as much as 40% of 
nitrogen can be lost to leaching, 
immobilisation by soil microbes, 
denitrification and volatilisation. This 
can leave you out of pocket due to 
wasted resources and can potentially 
reduce yields.

Through experience, I would apply a 
new organically based input each year 
on each field to feed the soil. This could 
be FYM, compost, chopped straw, cover 
crops, lime, seaweed, gypsum, liquid 
carbon-based fertilisers or biologicals. 

These will all encourage the soil 
biology either by improving its habitat 
or directly feeding it.  

Use quality inputs
When implementing a soil fertility plan, 
make sure you’re using the best fertiliser 
for your soil.

This could simply mean switching from 
muriate of potash (MOP) to sulphate 
of potash (SOP), however there are 
also many other considerations when 
choosing inputs.

We tend to focus on N, P and K but, 

PRACTICAL ADVICE 
FOR IMPROVING SOIL HEALTH

Soil health is one of the government’s main concerns relating to the future of agriculture, and with many farmers 
now turning towards conservation and biological farming, it is important to get soil heath, the cornerstone of these 

principles, right.
George Hepburn, biological soils expert at QLF Agronomy, gives his six practical steps for improving soil health, no 

matter what farming system.

When looking to increase soil health, the first thing I 
look at is the soil itself
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although they are important, they’re a 
small part of the picture. Micro nutrients 
such as boron, zinc and manganese, 
are also important to soil fertility and 
include inputs that contain a range of 
nutrients can be much better for the 
soil, for example, Limex, P grow.

Ensure you’re using the right type of 
Nitrogen for your crop, establish if there 
is enough sulphur or phosphate, if the 
phosphate reserves are available to the 

plant and most importantly if you’re 
getting the most out of your applied 
fertiliser. 

There are a wide range of phosphate 
sources available, for example TSP is the 
most popular but the poorest efficiency 
of around 20%. Ironically some of the 
most efficient sources such as sewage 
sludge, fibrophos, FYM and digestate, 
are some of the cheapest.

The added value of including organic 

sources of P, is that they also contain 
a mixture of other nutrients, such as 
sulphur and trace elements.

Using a liquid carbon-based fertiliser, 
such as L-CBF BOOST™, can improve 
uptake efficiencies by stimulating the 
soil biology and providing an energy 
source which aids the breakdown of 
nutrients into a more readily available 
format for the plant.

Carbon
Although nitrogen is essential for plant 
growth, don’t overlook carbon, and 
especially the carbon to nitrogen ratio. 

This is vital because when the carbon 
to nitrogen ratio isn’t balanced and 
high nitrogen inputs or amendments 
are used, microbes then feed on the 
soil organic matter for their carbon, 
respiring carbon dioxide back into the 
atmosphere, depleting carbon and 
causing long term soil fertility and 
environmental problems.

Including a carbon source with any 
applied nutrient will help to stabilise and 

Keep soil covered with a carbon residue to protect it from the elements, and help reduce the risk of OM burning 
off into the atmosphere

Enhance your soil biology, 
maximise your fertiliser efficiency, 
and improve yield potential!

Organic variant also available.

www.qlfagronomy.co.uk    

ORDER NOW
Telephone: 01952 727754      Email: web@qlf.co.uk

L-CBF BOOST™ is a carbon-based additive, with 
balanced crop nutrients and beneficial biology 
designed to feed your soil microbes. 

KEY BENEFITS
• Stimulating your soil’s 

microbes and building  
long term soil fertility

• Increased yield potential  
with reduction in 
environmental impact

• Providing a complex carbon 
source to improve long term 
organic matter building

• Improving efficiency of 
nitrogen (and P and K)

• Softening the impact of 
nitrogen fertiliser on the  
soil biology

• Reduces risk of scorch

TM
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buffer the nutrient. This is because the 
carbon binds to the nutrients, chelating 
and complexing them, which improves 
plant uptake. 

Applying a carbon source such as 
carbon-based liquid fertiliser, L-CBF 
BOOST™, seaweed extracts, organic 
acids, compost teas, compost or 
manure, can improve nutrient cycling 
and reduce losses, meaning you’re 
getting the most out of the input.

Wherever you can, keep the soil 
covered with a carbon residue to protect 
the soil from the elements, and help 

reduce the risk of OM burning off into 
the atmosphere. This can be achieved 
with cover and companion crops. 

Evaluate
Finally, evaluation is crucial. Testing the 
soil and the plant itself will help you 
to determine if your work has been 
successful.

Tissue testing can give an indication 
of the uptake of nutrients by the plant 
and help to determine if any additional 
remedial work and fertiliser applications 
have been effective. This is even more 
important on land where you’ve cut 
back on nutrients.

Take the first test when crops begin 
to grow in spring and repeat on a field-
by-field basis two to three times per 
growing season, as a deficiency in just 
one trace mineral could limit yields.

If deficiencies are seen, consider 
foliar applications of micro and macro 
nutrients to address this.

After six months, go out with a spade 
to check soil structure and compaction 

where you’ve made changes. Analyse 
the results of soil samples and tissue 
tests and continue to take them 
regularly.

Yield is important, but what we should 
be aiming for is long-term soil fertility so 
that we can continue to use the land for 
generations to come.

For more information on improving 
your soil health contact George at 
george@qlf.co.uk.

Go out with a spade after six months to check soil 
structure and compaction where you’ve made changes George Hepburn
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In an attempt to take myself out of 
my own comfort zone and into a new 
learning arena, I decided to venture 
across the “Pond” and immerse myself 
in US Agriculture for a week.  Arriving 
in Indianapolis in January 2019 I was 
intent on absorbing as much as I could 
at the US National No-Till Conference, 
an event that attracted almost 1000 
farmers, advisors and suppliers.  There 
was a definite bias towards Maize and 
Soybean growing at the event, but 
there was a great deal to take away 
that we could benefit from in the UK.

The first thing I took away was 
the level of interest in regenerative 
methods from outside agriculture.  
Much of this was driven by projects 
to protect waterways, such as the 
Chesapeake Bay, but also from large 
businesses that clearly think that there 
is commercial advantage to be gained 
by showing their environmental 
credentials. These include Wrangler 
Jeans, who are encouraging their 
cotton growers to use cover crops and 
General Mills who have started to set 
up strategic supply agreements with 
specific growers.  I met a number of 
USDA and NRCS (Natural Resources 
Conservation Service) staff at the 
conference and they were liaising with 
the scientific / academic community 
and farmers to promote best practice.

The farmers that spoke during the 
event shared many of their successes 
and failures in some honest and 
informative presentations. They all 
spoke about how they started out in a 
small way without spending too much 
money, but wanted to see how things 
worked on their own farms. They 
all continue to trial new ideas and 
push the development of their own 
production systems. 

I enjoyed the talk by Trey Hill, who 

farms 13,000 acres in the Chesapeake 
Bay watershed.  He was sceptical 
about cover crops initially but 
necessity drove him to “Plant Green” 
one year and he has never looked 
back. His key learning points were 
that consistency in the cover crop is 
crucial, so that after termination the 
conditions are even across the field. 
If not, establishment of the next crop 
could be highly variable.  Trey also 
mentioned that he does struggle 
with slugs sometimes, but this has 
not diminished his efforts as he has 
experienced so many benefits from 
cover cropping the land. He said that 
he loves his soil so much now, he 
never wants to see it!

Rick Clark farms 7000 acres 
in Indiana and he stressed the 
importance of keeping good data and 
using this effectively to make better 
decisions. Don’t rely on your memory 
as this has a habit of filtering the data 
over time. Rick’s mantra was “good 
data leads to good decisions which 
lead you to a position of strength.” 
He believes that using cover crops to 
“Armour the soil” gives a good return 
on investment.

I had been looking forward to 
hearing David Brandt speak as he 
was someone that I had watched on 
YouTube before travelling to the USA.  
David farms 1100 acres in Ohio and 
has been No-Till Farming since 1971 
and using cover crops since 1978, 
so there are few more experienced 
growers. His standard cover crop mix 
contains at least 10 species, including 
4 different legumes.  David has long 
term plans for his rotation, including 
where the cover crops will fit in.  
This then feeds into the planning for 
herbicides, etc so that they do not run 
into problems with residual chemicals. 

David is not an organic farmer, but he 
certainly learns from those principles, 
using very little in the way of fertiliser 
or pesticides.  Brandt says he didn’t 
realize microbes were so important to 
farming a few years ago. “But I’ve read 
about how vital they are, and now I 
see as they increase, we see more 
good things happening in our soil—
more nutrients being released, more 
water infiltrating into the soil. The 
more microbial activity we have, the 
better off we are,” he says.

“I’m really intrigued with the amount 
of water infiltration we’re seeing with 
our cover crops. As we go to cover 
crops with deeper roots, and bigger 
root masses, we’re seeing rainfall 
dissipate through the soil better. We 
don’t have water pockets in our tight 
clay soils any more.”

Cover crops also moderate soil 
temperatures. “On hot summer days, 
with air temperatures over a hundred 
degrees, our neighbours had soil 
temperatures of 118 degrees and 
ours was 86 degrees. Our corn really 
looked great at those times,” Brandt 
says.

Away from the main presentations 
there were so many learning moments, 
either in the smaller breakout sessions 
or over a drink at the bar. I was lucky 
to spend a few hours with Steve 
Groff who is known to many as the 
Cover Crop Coach.  Steve has worked 
in this area for many years and has 
extensive knowledge of the subject. 
His research led to the development 
of the Tillage Radish but he is now 
focussed on developing best practice 
and educating farmers and advisors 
around the world. His advice to all 
cover crop users is “know what you 
are trying to accomplish!”  Without a 
clear goal, how will you ever know if 

Written by Ian Gould, Director of Oakbank Game and Conservation Ltd

27TH ANNUAL US 
NATIONAL NO-TILLAGE 

CONFERENCE
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you are getting anywhere. The other key piece of advice that 
Steve is always giving is that when it comes to planting “Every 
day counts!” Be organised in good time for planting season and 
get the drill into the field as soon as possible after harvest.  
We discussed intercropping and seeding into the previous cash 
crop, which with some of the new drills on the market could 
certainly become more achievable.  Steve also emphasised that 
the most useful tool for a cover crop farmer is his spade, get 
out in the field and start to investigate what is going on as 
“showing beats telling!”

If you are particularly interested in drills and coulter 
technology I would recommend looking up Loran Steinlage (@
FLOLOfarms) who has a real in-depth knowledge of the subject.  
I don’t imagine any equipment in his barn is still exactly as it 
arrived as he builds a lot of it himself or redesigns old kit. His 
understanding of how metal and soil interact was fascinating 
and I look forward to seeing what his new role with Dawn 
Equipment will produce.

By stepping away from our normal constraints of UK thinking 
I have confirmed some principles that I had and certainly 
challenged some others. The focus on profit per acre instead 
of simply yield was very strong, and the stacking of enterprises 
(Crops + Livestock) was diversifying the income streams and 
spreading risk for many.  I did enjoy the positivity and openness 
for sharing information, despite what has clearly been a tricky 
time for US farmers.  The massive shift into GMO Maize and 
Soya has led to a number of problems but it has also created 
opportunities for individual businesses to diversify into non-
GMO markets.  They are finding consumer demand for their 
products increasing and the most successful businesses are 
very close to their end markets, keeping far more of what the 
consumer spends within the farm business.

It was a very interesting and enjoyable trip, one that has led 
to continuing conversations 
with new friends via Skype and 
Social Media.

Written by James Warne of Soil 
First Farming

The 28th annual National No-
Tillage Conference will be 
held in St Louis from 7th to 
10th January 2020.
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Written by James Warne of Soil First Farming
Ever measured the brix levels of your crops?   Been told that if you achieve the magic figure of ~15% brix then you won’t 

have an issue with pest and disease?

I have spent the last couple of years 
testing brix (during the spring) of most 
crops I visit and have never managed to 
get anywhere near to 15%. For a while 
I blamed my refractometer so got that  
tested against another one, no problem 
there.  I then decided I must be measuring 
the sap from the wrong part of the plant.    
My understanding is that the sap should 
be taken from the newest ‘sink’, i.e. the 
newest emerging leaf.   So I tried this as 
well with little success.   However with 
another approaching growing season I 
intend to try again.

So what does brix measure?   The 
general consensus is it measures the 
sucrose content of the plant sap, but this 
is only part of the story.   It turns out that 
brix is actually a measure of all dissolved 
solids within the sap.   So when measuring 
brix you are also measuring other solids 
contained within the plant sap although 
the largest proportion of these should 
be sucrose.   These solids could be other 
sugars such as glucose and fructose 
although these are usually converted to 
sucrose for phloem transport; it could be 
amino acids, proteins and minerals also be 
found within the sap.   Brix levels should 
be measured between 12pm and 4pm 
on bright days to get a meaningful result. 
The bris should then drop overnight 
as the sucrose has been delivered to 
the sink.   If the brix does not fall by a 
considerable amount this may indicate a 
shortage of boron. 

Why should you be worried at all about 
brix, after all its principally just a measure 
of the plant sugar?   Well if your desire 
is to lower inputs and to get off the high 
input farming treadmill then creating an 
healthy plant community is essential to 
achieving a lower-input crop without 
reducing the output. Essentially it’s a 
simple measure of our abilities as crop 
managers at light capture and chlorophyll 
production.

So what can affect brix levels?   Brix 
can be negatively affected by most 
pesticide applications and some fertilizer 
applications such as ammonium nitrate 
as both place undue stress upon the 
crop.   So how do we positively affect the 
concentration of sucose within the sap?   
As previously mentioned sucrose is the 
plants transport sugar and is made from 
the condensation of glucose and fructose, 
the primary products of photosynthesis.    
Plants produces glucose as the product 
of photosynthesis.   Plants can also 
manufacture fructose, which is chemically 
very similar to glucose.   It then combines 
these two monosaccharides into the 
disaccharide sucrose for transport from 
the source around the plant to the 
sink.   The process of combining glucose 
and fructose into sucrose is known as 
condensation and is controlled by the 
enzyme sucrase-p-synthase.   Potassium 
is well known to enable the sucrose 
to enter the phloem transport system. 
Once the sucrose has reached its sink the 

plant hydrolyses the sucrose into glucose 
and fructose to provide energy via the 
enzyme sucrase.   

Photosynthesis is carried out in the 
chloroplasts by chlorophyll molecules.   
Magnesium and nitrogen are central 
to the chlorophyll molecule.   We can 
assume that the crop is able to access 
sufficient nitrogen as most crops receive 
more than they can utilize and very rarely 
show any signs of deficiency, more likely 
than not most crops actually reveal an 
excess of nitrate.  It is also worth noting 
that excess nitrate within the plant can 
actually depress brix as the crop uses 
more energy to assimilate nitrate than it 
does using ammonium. Can we ensure 
the crop receives all the magnesium 
it requires, especially in high pH soils 
or soils with excess potassium or low 
magnesium?

Of equal importance is manganese. 
Manganese is central to over 35 enzyme 
functions; it’s critical to chloroplast 
production, photosynthesis and the 
photosystem II process; nitrogen 
metabolism and nitrogen assimilation.   
Manganese is also believed to be essential 
to sucrose synthase.  Manganese is also 
shown to be central to the plant ability to 
synthesis hydrogen peroxide which helps 
the plant defend against pathogens. 
Manganese is important for the process 
of lignification which give the plants 
strength to stand and resist pathogens 
within the roots.

BRIX, MAGNESIUM, MANGANESE, 
AND PLANT HEALTH?
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Manganese deficiency is a common 
sight in cereals in the UK.   The plant 
may be suffering from a shortage of 
manganese before we see physical 
symptoms.   By the time we see the 
classic yellowing of the crop we are 
already two weeks too late, consequently 
yield will have been compromised.   It 
takes around two weeks for the shortage 
of manganese to reveal itself with leaf 
symptoms so from that point on we are 
fire-fighting the deficiency.    Over 95% 
of all the soil analysis we undertake 
shows very low levels of available 
soil manganese.   While the obvious 
solution is to re-mineralise the soil using 
manganese sulphate or similar, in reality 
this proves expensive and doesn’t help 
with some of the underlying causes of 
deficiency such as soil pH.   

Manganese deficiency is typical 
associated with high pH soils, loose 
well aerated (cultivated soils) and lighter 
textured soils.  Soils high in iron can 
also reduce manganese availability. 
Manganese has low phloem mobility in the 
plant therefore regular foliar applications 
are necessary in situations where 
deficiency has been previously seen or 
maybe expected.    Where the deficiency 
has already expressed itself in the form of 

visible symptoms a minimum of 750g of 
manganese as foliar manganese sulphate 
is required per application if you are using 
a straight un-chelated product.   This 
can be reduced to 150g per application 
if using a quality chelated product.  As 
with all foliar applications you always 
need to ask yourself the vital question; 
how does the positively charged metal 
pass through the negatively charged 
leaf surface?  If your product or supplier 

cannot answer this question it probably 
means the product hasn’t addressed this 
fundamental question.   

References.   

Mineral nutrition of higher plants.  
Marschner. 2012.

Principles of plant nutrition.  Mengel & 
Kirkby. 2001.

Applied soil trace elements. Davies. 1980.
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by Simon Clarke, Technical and Sales 
Manager for Simtech Aitchison

It is probably true to say that no other 
make of direct drill is working over such a 
wide range of agricultural environments as 
the Simtech T-Sem drill. Vineyards, walnut 
groves, upland and lowland pastures, the 
often arid and rocky conditions of places 
such as Corsica and the arable areas of 
most Western European countries, are 
just a few examples of the diverse range 
of uses encountered by T-Sem drills. 
They also have a heritage stretching 
back further than most. But with all this 
diversity, it is quite surprising to realise 
that, with the exception of some design 
tweaks, the same basic principal of 
operation has remained unchanged. 

The unique T-Slot coulter creates 
a perfect environment for seed to 
germinate and develop. At only 10mm 
wide at its leading edge it is designed 
to cause as little surface disturbance as 
possible. Preceded by a vertical cutting 
disc, that creates a path through surface 
trash, the inverted T-slot coulter ensures 

that the seed is always placed on a firm, 
but importantly un-compacted base, with 
the vibrating tine creating the tilth to 
cover it. In soil held together with a large 
amount of root material the T-slot coulter 
creates a void in the soil, which is like a 
mini greenhouse, maintaining humidity 
to enhance the speed of germination, 
but at the same time allowing sunlight 
to penetrate through the partially open 
slot. This scientifically-proven feature 
allows small seeds to be placed deeper 
than would normally be viable into an 
environment which is much less likely to 
result in poor germination or seedlings 
drying out. Observers of the T-Sem say, 
“there is nothing to close the slot”, but 
in many conditions this is strength not a 
weakness, because to do so would be to 
place the seed too deeply to germinate.

Now with the current wide adoption 
of cover crops the T-Sem really comes 
into its own. Summer drilling, directly 
behind the combine is to say the least, 
challenging. Often quite hard ground 
conditions and large amounts of surface 
trash means that disc drills will struggle. 

If they can penetrate the soil, there is still 
the problem of “hair-pinning” the trash, 
which limits seed to soil contact and also 
rapidly dries out the slot. The power of 
the 30mm square double coil tine, means 
that you can place the seed deep enough 
to find moisture and give them the time 
needed to put their first roots down.

The other less obvious reason for 
investing in a T-Sem is that you are buying 
into the vast amount of experience that 
Simtech staff have accumulated through 
working with farmers across Europe for 
the past 2 decades. In the particular case 
of cover crops, the much earlier adoption 
of this practise in France has given us a 
head start in guiding our customers in 
the UK through this quite difficult, but in 
our view essential part of Conservation 
Agriculture.

So this is the strength of the Simtech 
brand. A product that works across such a 
wide range of conditions, which can cope 
with the extremes of climate and soil 
such as ours, must surely be a worthy of 
consideration.

DRILL MANUFACTURERS
IN FOCUS...

WHEN ADOPTING DIRECT 
DRILLING, VERSATILITY IS KEY
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There’s no wheat that’s 
more dynamic!

www.kws-uk.com

KWS UK LTD, 56 Church Street, Thriplow, Nr Royston, Hertfordshire, SG8 7RE
Tel: +44 (0) 1763 207300 / Fax: +44 (0) 1763 207310 / Email: info@kws-uk.com

KWS SISKIN
n Highest yielding breadmaking wheat
n Superb physical grain quality
n Vigorous growth habit with wide sowing window
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Choosing a cover crop cocktail is only a 
start, says Adam Daugherty, as managing 
carbon-to-nitrogen ratios and adapting 
planting strategies play a big role in 
success.

There are many variables for growers 
to consider when they’re implementing 
cover-crop mixes into their no-till 
rotation — including mix design, carbon-
to-nitrogen (C:N) ratios, cash crop goals, 
termination strategies and biomass 
management.

“The goals will be different for 
everyone and will change from field to 
field, with changing conditions and with 
time,” says NRCS district conservationist 
Adam Daugherty.

Here are strategies for thinking through 
some of these important decisions that 
were shared by Daugherty at the National 
No-Tillage Conference last January.

Staying in Balance

It’s vitally important for no-tillers to 
understand the C:N ratio of crop residue 
and how they play a role in the soil. C:N 
ratios are especially important when 
ascertaining how long it will take for soil 
microbes to break down residue.

“The soil is a jungle ecosystem,” says 
Daugherty. “It has big and little critters. 
They all have to eat and they all play a 
role in cycling residue.”

The ideal C:N ratio to feed microbiology 
in the soil, so it can efficiently consume 
biomass and cycle nutrients, is 24:1. 
Higher C:N ratios will slow down the 
decomposition of biomass and lower C:N 
ratios will speed it up, Daugherty says.

Most annual cropping systems have a 
high C:N ratio: wheat straw is 80:1 and 
corn stover is 57:1, which means residue 

decomposes slowly and leaves more 
protective biomass on the soil surface. 
Plants with a lower C:N ratio (legume hay 
is 17:1) decompose residue faster and 
result in less cover being left on the soil 
surface.

Daugherty generally advises no-tillers 
to stay on the high end of the C:N ratio 
because one of the first things that 
destroys soil function is leaving it naked.

“I want to keep the soil covered the 
best I can so I shift a little to the high 
side on the C:N ratio, especially in fields 
that have had cover crops for a couple of 
years and I’m getting a good idea of what 
they’ve got going on,” he says.

Keep it Simple
Don’t over-complicate cover-crop mixes, 
advises Daugherty, but aim for one that 
has at least some diversity with grasses, 
legumes and brassicas.

What generally works for Daugherty’s 
growers is 20 pounds an acre of legumes, 
40 pounds an acre of grasses and 2 
pounds of brassicas.

To achieve this ratio, a fairly common 
mix would be 10 pounds per acre each 

Written by Angela Lovell, originally published in No-Till Farmer USA in November 2018

TIPS FOR MANAGING 
COVER CROP MIXES FOR 
MORE NO-TILL BENEFITS

Low buomass cover crops
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What if you could 
simply create the 
perfect seed bed?

daledrills.com      info@daledrills.com      01652 653 326

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

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

of lightweight seed drills have been made 
with exactly that in mind – promoting low 
impact cultivation that encourages minimal 
disturbance. Renowned for excellent contour 
following, accurate seed placement and a low 
power requirement, why not see how our drills 
can help your business ful� l its full potential?

THE FUTURE OF EFFICIENT CROP ESTABLISHMENT
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Austrian winter peas and oats, 5 pounds 
of crimson clover, 5 pounds of hairy 
vetch, 15 pounds each of cereal rye and 
triticale, 1½ pounds of Daikon radish 
and ½-pound of another broadleaf.  

“That’s a common mix for us and we 
can manage that mix to achieve a lower 
or higher ratio,” says Daugherty. “That’s 
another thing that diversity will let you do 
— get more flexibility in managing your 
C:N ratios.”

He recommends growers try out 
online cover-crop calculators to see 
how different species, maturities and 
percentages can alter the C:N ratio.

Management Comes First
Daugherty says it’s better to manage a 
less-ambitious mix properly than choose 
a “silver-bullet mix” and manage it poorly.

“I design in the fall and manage in the 
spring for my desired results. This is going 
to hold true no matter where you’re at,” 
he says. “You can do the same thing with 
summer mixes. It all boils down to what 
my goals are for the field and the logistics 
that I’m going to manage to reach those 
goals in the spring.”

Happy Medium
The ideal carbon-to-nitrogen (C:N) 
ratio to feed soil microbiology — so it 
can efficiently consume biomass and 
cycle nutrients — is 24:1, says Adam 
Daugherty. Higher C:N ratios will slow 
down the decomposition of biomass and 

lower C:N ratios will speed it up, so it’s 
best for no-tillers to look for balance in 
their cover-crop mixes.

No-tillers should always be ready for 
something unexpected to happen and 
have a Plan B to deal with it. Daugherty 
showed growers a slide of two fields 
planted side by side with the same cover 
crop mix, on the same day and managed 
the same way, and while one field was 
an explosion of diversity the other was 
almost entirely heavy vetch.

“I don’t know what went on, but I think 
that the soil gets the ability to dominate 
what species it needs growing,” he says. 
“We now have to manage this field 
differently and set up to plant differently. 
Even though we planned everything in 
the fall, sometimes crazy stuff happens, 
but it’s not the end of the world. We can 
manage anything.”

Art, Not Science
Growing cover crops is an art, not an 
exact science, says Daugherty.  

“You cannot write one recipe and just 
stick to it,” he says. “You’ve got to be 
very dynamic in your thought process. 
You have got to be able to switch on 
the go and do something different on 
Wednesday than you did Monday. It’s 
that variable.”

Specifically, it’s important to do regular 
soil evaluations and analyse not just the 
nitrogen (N), phosphorus and potassium 
values but things such as microbial 
biomass, diversity index, organic matter, 
fungi and CO₂ content. That will help 
to determine the cover-crop mix and 
management that fits best.

“We can use this data up front to start 
making predictions, so we don’t plant 
something with too low a C:N ratio 
that we know is going to disintegrate,” 
Daugherty says.

Look and Listen
The final grade card is learning to read 
your field, Daugherty says. He cautions 
that there’s no soil test available that 
is more effective than growers who 
develop an ability to read the symptoms 
of what’s happening in their fields.

Once a grower gets soil biology 
activated and working properly, they 
must keep feeding it to ensure there’s 
enough of what the system requires — 
especially carbon — to meet both soil and 
crop needs.

“Carbon is our limiting nutrient, but 
liquid carbon is a different feed from 
other forms, like organic matter,” says 
Daugherty. “Primarily we’ll be growing a 
monoculture cash crop and for at least 
half the year we’re going to be very non-
diverse in a system that wants to be 
diverse.

“In general, as soil biology functions 
increase, more carbon needs to be 
managed in the mix.”

Growers must monitor stand 
establishment of their cash crops, assess 
the amount of residue left on the ground 
throughout the crop’s growth cycle 
and, in the end, determine if they have 
achieved their goals for the crop and the 
soil.

“I don’t really worry about this when 
I’m starting with a degraded system,” 
Daugherty says. “I want to start priming it 
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with a lower C:N ratio. But three or four 
years on, as the system begins to work, 
you’ve got to start watching this.”

Seed Depth Rules
What never changes with a cover crop is 
the planting depth for the following cash 
crop.

“If you don’t want a yield drag, whether 
it’s clean dirt, no-till dirt or biomass dirt, 
you have to plant at the right depth,” 
Daugherty says. “Covers are forgiving of 
a lot of things but that doesn’t mean you 
can go out there and broadcast corn.”

“In general, as the soil biology functions 
increase, more carbon needs to be 
managed in the mix…”— Adam Daugherty

What typically works for planting 
in Daugherty’s area of south-eastern 
Tennessee is working in good-to-dry 
conditions using a smooth, solid closing 
wheel which can be changed to a spiked 
closing wheel in wetter conditions. 
Wrapping isn’t usually a problem when 
planting into green crops that are crimped 
or rolled as long as growers plant in the 
same direction as the crops are laying, he 
says.

Growers in Coffee County generally 
have a fair amount of moisture during the 
spring and fall, which in their heavy clay 
loam soils means they have to be careful 
to avoid compaction of the seed trench.

Cover crops are a definite plus in these 
conditions, especially when growers 
plant into green crops pre-harvest, but 
Daugherty notes the firmness of the 
ground underneath the cover crops or 
post-harvest residue is still an important 
consideration. He advises no-tillers 
evaluate the seed trench by reading the 
sidewalls.

“When you start seeing air pockets 
there, let it dry up a day,” he says. “Just 
because you’re planting into covers 
doesn’t mean you can muddle corn in.”

Low and High
Planting cash crops into low or medium 
biomass situations requires different 
techniques, Daugherty explains.

With low-biomass cover crops — which 
he defines as 6,000 pounds of biomass 
per acre or less — the cash crop is easier 
to plant, even when it’s into a cover crop. 
There’s generally no need to roll or crimp 

it to the ground first.

“With low-biomass planting, I highly 
recommend no-tillers leave it green 
because your planting window is going to 
be a lot wider,” he says. “Once you spray 
it, you’re at the mercy of the sunshine 
and the rainfall. There is nothing else out 
there to manage with. There won’t be 
any wrapping when you’re planting into 
this stuff.”

What growers need to watch in a low-
biomass cover crop is that the following 
cash crop — especially a heavy feeder like 
corn — can begin to run out of carbon as 
the residue begins to disappear by June 
or July.

“You can still grow good corn. 
Infiltration and a lot of things are better, 
but it’s not bio mimicry,” he says. “You’re 
not rejuvenating the resources to the 
degree that you can, so you won’t have 
the results you could potentially get.”

In a medium situation with 6,000-
10,000 pounds of biomass per acre, 
Daugherty says growers can make 
tremendous strides and achieve extreme 
resource 

www.dsv-uk.co.uk

Close the 
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Spring crops have become 
an increasingly important 
component in many arable 
rotations, but to deliver best 
performance they must be 
established correctly, writes Jeff 
Claydon, who farms in Suffolk 
and designed the Claydon Opti-
Till® System
In the last issue of Direct Driller 
magazine, I highlighted the importance 
of effective stubble management in 
producing excellent crops and outlined 
how to achieve it. This time I want to 
look at how we deal with spring crops, 
of which we have 65ha this year, 
comprising 16ha of beans and 49ha of 
oats.

According to the meteorological 
calendar, spring starts on 1 March 
while the astrological spring begins on 
20 March but whichever measure you 
go by farming at a high level involves 
so much more than simply working to 
a date in the diary. Having an innate 
feel for everything that is happening 
around you and working in harmony 
with Mother Nature are much more 
important. The need for this has been 
illustrated quite graphically in recent 
years.

The winter of 2017-2018 was 

long, cold, wet and seemed to go on 
forever. The weather was anything but 
spring-like right through until the end 
of April, then we had four months of 
severe drought. Conditions this year, at 
least up to the time of writing on 21 
February, have been the exact opposite, 
with winter almost non-existent and 
soil temperatures already at 7°C. The 
contrast could not be more marked.

Drilling spring crops started very 
early on the Claydon farm, with spring 
beans sown directly into over-wintered  
tilth with no need for a prior application 
of glyphosate on 29 January following 

over-night frost when the temperature 
dropped to -5°C. Soil conditions were 
excellent, better in fact than when we 
drilled winter beans in October, which 
just goes to show that you must take 
an opportunity when it presents itself. 
One of the hallmarks of a good farmer 
is that they constantly watch for the 
many signals which nature provides and 
work accordingly. This is particularly 
important when the countryside wakes 
up in the spring.

Wide window of opportunity
The big advantage of the Claydon 

DRILL MANUFACTURERS
IN FOCUS...

CORRECT ESTABLISHMENT IS VITAL TO GET 
THE BEST FROM SPRING-SOWN CROPS

Drilling spring beans on the Claydon Farm

Worm casts on the surface are an excellent indicator 
of good soil health – the more, the better

Jeff Claydon watches this year’s crop of spring beans 
being drilled into perfect conditions on 29 January.

Beans were drilled into an ideal tilth, with plenty of 
earthworms present.
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Opti-Till® System which we operate 
is that our soils become better every 
year and are in excellent condition, 
their very high resilience and carrying 
capacity providing a wide window of 
opportunity in which to carry out field 
work. Crops are established in just one-
fifth of the time of a traditional plough-
based system and in one-third of the 
time needed for min-till, which means 
that it is much more flexible and allows 
us to wait until conditions are exactly 
right for the soils and crops rather than 
having to muddle them in. 

This way of working also greatly 
reduces the weather risk compared 
with a conventional system.  The latter 
involves a sequence of cultivation 
operations that creates an unstructured 
soil profile with limited weight-bearing 
capability and an increased likelihood 
of sedimentation; this causes the soil 
to slump and become anaerobic. For 
example, had we ploughed the land 
destined for spring beans during the 
autumn and left it over winter, it would 
have laid wet at the end of January and 
no way could we have drilled the crop 
when we did. That would have had a 
substantial, adverse knock-on effect 
because we would have had to spend 
substantially more on ag-chems.

In the autumn we carried out a 
comprehensive stubble management 

programme which included several 
passes with the 15m straw harrow 
to encourage multiple flushes of 
volunteers and weeds, then killed off 
any remaining green material with a 
single application of glyphosate in 
November. This left the fields clean 
but with a shallow layer of surface tilth 
which provided ideal conditions over 
the winter and going into spring. 

We were able to drill directly into 

this perfect growing environment 
because of the preparation work 
which had started back in the autumn 
using a combination of mechanical 
and chemical methods. With fewer 
herbicides now available, and remaining 
actives becoming more expensive and 
less reliable, it is vital to supplement 
them with mechanical methods, such 
as the straw harrow, to enhance the 
overall effectiveness of weed control. 
The other important advantage of this 
approach is that it creates 25mm to 

30mm of tilth which retains moisture, 
allows the soil to breathe, makes 
it easier for worms to process the 
chopped straw and eventually covers 

the seed.

Pre-drilling routine
Before drilling, I always look at the 
weather forecast to check for three or 
four days of dry weather afterwards, 
because the last thing we want is heavy 
rain falling on freshly-drilled land. This 
would cause the surface of our heavy 
clay to cap, preventing air/water from 
penetrating and hindering the young 
seedlings’ emergence, at best stunting 
their development and perhaps even 
preventing them from doing so. 

Even if you get everything right in 
terms of preparing fields in the autumn 
there is no guarantee that when you 
leave them over winter they will still be 
‘right’ in the spring so, before any crop 
goes in the ground, I carry out several 
checks to ensure that we are good to 
go with the drill.

I look to see how many earthworm 
casts are present on the surface, 
because this is one of the easiest, 
quickest and best indicators of good 
soil health. There’s nothing better 
than seeing clusters of worm casts 
and finding plenty of worms in the 
soil profile, because the entire process 
of farming depends on them. The 
passages they create in the soil promote 
air exchange and drainage, so without 
these essential little creatures you will 
never come even close to maximising 
the potential of your soils or crops. 

Before drilling any field, I always dig 
into the soil to check its condition. 
Healthy soil should be dry, but not too 
dry, friable so that it crumbles easily 

This was how the 80-acre field on the Claydon farm 
looked in November just prior to being sprayed off 
with glyphosate.

This is the field two weeks after drilling. Clean, level 
and compaction free.

 Dial on the penetrometer remains in the yellow zone, 
confirming the lack of compaction.

Jeff Claydon tests for compaction after drilling. 
The probe went in to the full depth with little effort, 
confirming the lack of resistance which means that 
the plant roots will easily find water and nutrition.



44   DIRECT DRILLER MAGAZINE ISSUE 5 | APRIL 2019

between your fingers and have a lovely 
‘fresh’ smell which indicates that plenty 
of air is present. 

In contrast, anaerobic soil will be 
lifeless, sticky, clump together and 
smell stale because it cannot breathe 
and therefore contains very little 
oxygen. If that is the case, you need to 
re-consider how you are farming. Part 
of this might be to change your system. 

When assessing soil condition prior 
to drilling I also carry out several 
penetrometer tests across the field to 
check that there are no soil pans. If 
there are you feel them immediately 
because the probe becomes much 
more difficult to push into the ground 
and the needle on the dial swings into 
the red zone. Pans are not caused 
solely by compaction from heavy 
machinery or working when conditions 
are unfavourable but can result from 
the sedimentation of soils that have 
been over-cultivated and ‘settled out’ 
over the winter.

Because we drilled spring beans so 
early this year, we deliberately sowed 
them quite deep, 70mm to 80mm, so 
that they would take time to emerge, 
allowing early-germinating weeds to be 
taken out cheaply and effectively with 
one application of glyphosate before 
the crop came through. 

Evidence of good soil structure could 
clearly be seen when drilling the crop, 
because the tyres on our 330hp John 
Deere 8345R ran clean in the frost-
hardened soil and left barely a mark 
on the surface, even when turning on 
the headlands with the 6m Claydon 
Hybrid mounted drill raised. Even in the 
tyre tracks the penetrometer reading 
remained well within acceptable limits.

Last year, when the beans were at the 
‘rosette’ stage we went over the field 
with a harrow to take out any emerging 
weeds, even though most were barely 
visible. This operation left the beans 
untouched, prevented weeds from 
developing, maintained a shallow tilth 
to retain moisture and helped the crop 
get off to a good start. It would also 
prevent the soil from capping in the 
event of heavy rain and baking hard 
when it dried out.

Since we started direct seeding 16 

years ago, removing compaction is not 
something we have had to do because 
it has never been an issue. The soil 
has become so resilient that it has 
enormous carrying capacity and will 
easily support the weight of following 
operations. Our 5000-litre Knight self-
propelled sprayer weighs 18 tonnes, 
but it is used to apply nitrogen early 
in the season and that means crops 
get off to a flying start as soon as the 
weather turns warmer.

The benefits of a resilient soil structure 
are evident throughout the farming 
year and, because it virtually eliminates 
machinery from sinking into the soil, 
the surface remains level, crops emerge 
unhindered, while field operations can 
be carried out faster, more accurately, 
more comfortably with less likelihood 
of damaging machinery. There is no 
downside and I will talk more about this 

in the next issue.

Fine-tuning production is 
essential
Whatever your views on Brexit, 
whether for or against, this prolonged 
process has demonstrated quite clearly 
that as farmers we must become even 
more efficient and self-sufficient.

Farming is a very traditional industry 
and despite evidence to the contrary, 
many involved remain stuck in ‘The 
Cultivation Trap’, using traditional 
techniques and machinery which are 
time consuming, expensive, damage 
the soil, use large amounts of diesel and 
release large quantities of soil organic 
carbon.

The key question we all must now 
ask is ‘how am I going to reduce my 
production costs to a base level which 
will enable me to compete in a global 
market, yet continue to operate a 
financially and agronomically viable 
farming business? 

With seed, ag-chems and fertilisers 
offering only limited scope for 
savings the focus must be on cutting 
establishment and machinery costs. 
There are many ways to do so, but 
critically it must be done without 
compromising yields and output, which 
means having a low-cost system which 
is reliable and repeatable. 

Some farmers will continue as they 
have regardless, others will use some 
form of min-till to establish crops, but 

move a lot of soil and incur excessive 
costs in the process, while others will 
simply cut seed into the ground using 
a zero-till drill, but the UK’s maritime 
climate means that presents a huge risk 
and is like playing Russian Roulette with 
the future of your farm.

Winter wheat drilled in October was in great shape 
at the end of February and just getting ready to grow 
away quickly with help from a dose of early nitrogen 
and the onset of warmer weather.

Even where the 5000-litre self-propelled sprayer had 
just driven the penetrometer remained in the mid-
range yellow zone.

The same field at the end of February just before 
being drilled with spring oats. Note how clean 
and level it was, despite having had only a stubble 
management programme in the autumn.

Claydon Opti-Till system stimulates the rooting zone 
to create moist, aerated tilth which promotes strong 
healthy crop growth.
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Done correctly, direct seeding using 
the Opti-Till® System provides a 
thoroughly tried and tested method 
which will improve timeliness, reduce 
weather risk, produce more even 
and reliable establishment, increase 

yield potential, provide higher returns 
and much greater profitability. It also 
generates a raft of environmental and 
wildlife related benefits, including 
increased soil organic matter, reduced 
risk of erosion, increased carbon 
sequestration and more soil fauna. 
Where businesses are struggling to be 
profitable, they must review what they 
are doing currently, question whether 
and how they can do the job better, 
consider how to produce more for 
less and realistically assess the risks of 
carrying on as they are compared with 
the potential rewards of adopting a 
new approach.

Some might argue that spending money 
on a new system is not the right thing 
to do at the current time, but I would 
argue that exactly the opposite is true. 
The key is to invest wisely, in a system 
which will save you money, generate 
increased returns and ensure that your 
business remains viable in the future.

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. 

Top tips for spring drilling
1. Check the soil temperature

2. Carry out penetrometer readings to highlight compaction

3. If necessary, remedy any compaction in the autumn

4. Check the number of worm casts on the soil surface

5. Dig down into the rooting zone to check earthworm numbers

6. Ensure that the drill is operated in accordance with the manufacturer’s instructions
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The Gross Output hamster 
wheel 
It’s not uncommon to hear no-till farmers 
talk about the ‘hamster wheel’ of tillage - 
i.e. that cultivation creates the need for 
more cultivation. This continues until you 
jump off the wheel and make changes, 
including those to your rotation and 
agronomy, breaking the bond that links 
tillage to growing successful, consistent 
crops.

There is, however, another and often 
not so widely considered catch 22 that 
has become the normal in UK agriculture, 
and it is a massive barrier for any farmer 
considering changing their farming 
system. I’m talking about the need, or 
even the addiction, to farm for maximum 
output and gross margin at all costs. It 
is something that has slowly but surely 
turned many UK farms into the financially 
unsustainable, subsidy dependant 
businesses that they are today.

I don’t think its accidental either. A 
generation or more of farmers have 
been sold this gross output myth by 
those that supply them with inputs and 
machinery that promise bigger yield or 
greater efficiency. They fund trials, shows 
and advertising that always has the 
same message, “grow more” “do more” 
“increase output” and you will be better 
off. As farmers we need to ask ourselves 
who does this really benefit?

The maximum gross output treadmill 
means management and cropping 
decisions must be based around 
generating as much cashflow as possible, 
rotation must be dominated by high gross 
margin crops like all autumn planted 
wheat and rape which also demand early 
input spend. Fixed costs should be spread 
over the largest possible areas, biggest 
possible machines and lowest possible 
number of people. Often ridiculous levels 
of rent or cut-price contract farming 
deals become justified in such systems as 
it’s all about spreading costs further and 
increasing that gross output the business 
now needs because it has rent to pay 

and machinery loans to cover. Having as 
much to sell as possible becomes more 
important than the cost of achieving that 
output. Many farms seem to have lost 
sight of costs, and the profit they make 
before subsidy. 

A business can be unprofitable for 
years and still survive, especially if like 
many farm businesses it has the ability 
to borrow money. However any business 
will only ever run out of cash once and 
that’s the day the farm sale signs get put 
up. This is the trap than many now find 
themselves in, where cashflow is more 
important than profit, yet surely long term 
ignoring profitability creates a somewhat 
fundamental problem and the hole being 
dug though increasing borrowings simply 
gets deeper.

Gross output of a business and gross 
margin of crops shouldn’t be confused.

“Yield is king” is an often-heard mantra 
and one that is to a great extent very 
true. If you are committed to grow a crop 
you need to maximise its gross margin 
and any input that offers a margin over 
its cost is justifiable and surely the right 
thing to do. I have never thought of zero-
till / conservation agriculture as a lower 
gross margin system, and I still farm 
fairly conventionally in terms of variety 
and crop protection product choice, and 
my aim is to get the best yield my soils 
are realistically capable of every year. 
Anything that can prove a MOIC is used 
here, it is not about low input producing 
low outputs of individual crops as is often 
assumed, but the aim in my system is 
always maximum margin.

So much focus is placed on variable 
costs and crop gross margins yet debating 
the pro’s and cons of one fungicide vs 
another as farmers often do is neither 
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here nor there in the bigger picture and 
is really tinkering while Rome burns. 
Making a few inputs savings is unlikely to 
transform many farm business fortunes. 
But just maybe a radical restructure 
of the fixed costs might be the way to 
finally jump off that gross output hamster 
wheel?

Many assume moving to zero tillage will 
bring significant inroads into the structure 
of fixed costs. Yet it’s not as simple as 
dashing out and buying a shiny no-till 
drill. In fact in isolation that’s probably 
just going to make things worse! Farmers 
often don’t need much of an excuse to 
jump on the latest trend if it involves new 
machinery but in zero-till the drill is one 
of the last pieces of a complex jigsaw that 
needs consideration.

Change starts with rotation, the 
cornerstone of any successful zero-till 
farming system. Less autumn cropping of 
high output crops like Rape and Wheat 
will usually mean a drop in farm output 
- but this shifting of work away from the 
bottle-neck of autumn to a more even 
spread of field work between harvest 
and spring will make a serious reduction 
in the amount of power, machinery and 
people required to get the work done. It 
can double the area you can cover with 
existing resources, or halve the size (and 
cost) of what you have. Either way the 
fixed costs per acre will fall dramatically 
as a result.

Spring crops tend to be far less input 
hungry and use less nitrogen. Their 
output is lower, but growing costs are 
also much smaller and the length of time 
your cash is out in the field vs in the bank 
is shorter as well. Agronomically they 
bring an opportunity to use different 
spectrum and timings of herbicides 
helping with potential resistance and 
grassweed issues. It also creates a chance 
for over winter cover crops to be grown, 
capturing sunlight, water and nutrition 
that might otherwise be wastefully 
disappearing down your drains whilst 
feeding essential soil biology and building 
soil organic matter levels. The value of 
these things is not only financial but also 
environmental, the habitat it creates for 
wildlife is obvious as are the bigger issues 
such as carbon capture and a reduction 
in soil erosion and water pollution etc. It 
seems that the government and

environmental lobbies are increasingly 

aware that farmers are in the best 
position to improve this situation, so it 
could well form the foundation of future 
support schemes.

This return to a “proper” rotation is the 
big important first step to increasing 
soil health and dependency on bags and 
bottles which leads to better yields at 
lower costs. But more significantly it’s  
the key to the reduced power, labour 
and mechanisation that are involved in 
zero- till vs tillage systems.

Looking at my own farm and accounts 
when we ran a min-till system we were 
using 32L/ha of fuel at establishment, 
today that figure is 4L /ha - 32L is what 
we now use from stubble to stubble! 
Labour has halved from 1 man /1000ac 
to 1 man /2000ac, wearing metal costs 
are almost insignificant vs their historic 
levels and most importantly of all the 
capital tied up in machinery has more 
than halved as well. This has removed a 
huge amount of depreciation and finance 
from our accounts and freed up capital 
for other investment.

My costs have fallen dramatically, my 
gross margins are improved as we grow 
better higher yielding crops these days. 

However the lower output spring crops 
have reduced gross output, but with 
far lower costs to finance I’m far less 
dependent on cash flow and far freer to 
focus on maximising profit.

I am watching the ADAS YEN program 
with great interest and am in awe of 
the yields some achieve, they push 
boundaries to new levels and break 
world records along the way in some 
cases. To me its farming’s equivalent of 
watching a drag racing car, an impressive 
sight but not really something you want 
to be doing yourself unless you have very 
deep pockets !

I was recently shown the numbers 
behind the 2017 OSR world record 
presented at a “OSR Masters” event 
(Table 1). They demonstrate perfectly 
the maximum gross output approach 
- extraordinary yield yet despite the 
matching eye-watering variable cost 
spend, the proof is there of high gross 
margin. The message is clear, spending 
pays, and gross output is what successful 
and profitable farming is all about .........

Or is it! I decided to compare my 2017 
OSR crop (table 2) against this shining 
example of profitable farming (table 2) 

Table 1 -   World record OSR crop margins presented at OSR Masters event 

Table 2 -  TWB farms OSR crop margin 2017
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and the numbers start to question this 
established wisdom. 2017 was admittedly 
a very good year for OSR here although 
it’s not unusual, we see quite respectable 
yields since our move to zero-till reduced 
the crop frequency within our now far 
more diverse rotation. Our highest yield 
was a barn busting 5.1 t/ha on a 11ac 
field which included headlands etc (unlike 
the WR crop rules allow). In stark contrast 
to the world record crop however this 
was achieved with a miserly £287/ha of 
variable costs spend.

But yield is clearly king as despite the 
extra spend the gross margin of the 
WR crop is the winner here at some 
£40/ ha better than my best. This story 
doesn’t end there however, gross margin 
is not profit and, once the significantly 
lower fixed costs of a zero till farm have 
been covered, the lower output crop is 
generating nearly 20% more profit!

But is this really a fair comparison? 
My light land, low fertility grade 2/3 soil, 
midland based farm vs a World beating 
fertile, heavy land benefiting from 
longer northern day length and clearly 
technically very competent farmer? If I 
decided to play the world record yield 
game there is no way I could produce 

those kind of yields no matter what I 
spent, my soils simply don’t have that in 
them, so I thought it would be interesting 
to run some comparisons to my rolling 
average yields from the last 5 seasons vs 
the previous 5 seasons (table 3)

This is where things get interesting. It’s 
clear that using the OSR masters £300/t 
commodity price and a £500 rent and 
finance figure for consistency throughout 
these tables that even my best yields 
under our old fixed cost structure and 
variable cost spend was losing money 
before subsidy. In stark contrast today 

the lower fixed cost structure and VC 
spend is generating respectable profit.

The business on the right of table 3 is 
one that is subsidy dependant and, like 
a desperate gambler at a roulette table, 
is stuck in a cycle of chasing losses by 
spinning the wheel again, filling in the 
gap through borrowing or taking on more 
land at any cost to try and dilute those 
fixed costs. The business on the left of 
that table however is healthy, sustainable, 
much lower risk, not subsidy dependant, 
but most importantly.... profitable!  
www.twbfarms.co.uk

Table 3 - OSR Margins 2005-2012 vs 2012-2017 at TWB Farms 

Visit our website, your local HORSCH 
dealer or call 01733 667895.

THE DRILL YOU CAN DEPEND ON IN ALL CONDITIONS FOR USE AFTER 
THE PLOUGH, MINIMUM CULTIVATION AND DIRECT SOWING.

SPRINTER

FARMING HEROES: Professional, responsible farmers 
accomplishing outstanding achievements. 
Find out more at www.horsch.com/en/farmingheroes

www.horsch.com



50   DIRECT DRILLER MAGAZINE ISSUE 5 | APRIL 2019

Many farmers have commented that the greatest benefit from grazing their winter crops has been the additional pasture 
grown which can then be used by livestock at a later stage. This deferment requires the additional pasture production and 

better livestock condition from grazing the crop to be valued.  

The GrassGro model was used to 
calculate the whole farm benefits 
from grazing crops for a prime lamb/
cropping enterprise in South West 
Victoria. Ewes were stocked at 9/
ha, lambed on August 1, with lambs 
sold on March 15. The modelling 
used 48 years of historic climatic data 
(from 1961 to 2006) and was able to 
capture the obvious benefits such as 
increased pasture production as well 
as the subtle benefits of increased 
reproductive performance and better 
lamb growth in spring because of the 
extra feed available.

The grazing period was 4 weeks. 
All livestock were ‘grazed’ on crops 
while the pasture was spelled3. At 
the end of the crop grazing period, 
all animals returned to the pasture. 
It was assumed there was no loss in 
grain yield due to grazing.

The key findings were:

•  Grazing for a month in June 
resulted in an extra 200 kg/ha of 
pasture by August 1 compared to 
no grazing • Deferring the start of 
grazing until July but then grazing 
for a month resulted in an extra 
260 kg/ha of pasture by August 1 

•  The probability of lambs reaching 
the target weight of 45 kg 
liveweight by March 15 increased 
by 11%  

•  The economic benefit was $16/
ha for the June deferment and 
$53/ha for the July deferment.

To enable full deferment for a month 
in July, it is estimated that half the 
farm would need to be in crop and be 
used for grazing. More crop would be 
required with a June grazing.

Further MIDAS computer 
modelling the Central Wheatbelt and 
South Coast of Western Australia 
showed that grazing crops also has 
the potential to improve farm profit 
by providing additional feed in mid-
winter, but achieving the potential 
benefits relied on increasing stocking 
rates and supplementary feeding 
at times to levels that might be 
considered extreme by some farmers. 
The analysis also showed higher 
levels of crop dry matter substantially 
increases the profitability of grazing 
crops, whilst small yield penalties of 
around 10% as a result of grazing 
rapidly eroded most of the benefits.

What and how to do it 
(agronomy at the paddock 
scale)
Successful grazing of crops requires 
the production of useful amounts of 
dry matter soon after sowing, with 
the ability for the plants to recover 
dry matter quickly after grazing. To 
maximise the chances of realising this, 
the following needs to be considered.

Paddock selection
Choose paddocks that provide early 
sowing opportunities. These are likely 
to be paddocks that: 

•  Are low in weeds. Paddocks with 
low weed densities can be sown 
earlier because there is no need 
to wait for a germination and 
kill before sowing. Heavy weed 
burdens compete with the crop 
for moisture, reducing early dry 
matter production and compete 
against the crops as it recovers 
from grazing. Furthermore, 
grazing will open up the crop 
canopy letting light between rows 

and favouring weed growth after 
grazing. 

•  Wet up sufficiently after early rain 
to allow for an even germination 
of the crop and for subsoil 
moisture to be retained. Stored 
soil moisture is often vital to 
maintain crop survival if adequate 
follow up rains fail to occur. 

•  Have good soil fertility. Adequate 
phosphorus and nitrogen will 
provide opportunity for rapid leaf 
growth. Paddocks that are likely 
to have favourable mineralised 
nitrogen from a previous season 
are desirable. A crop with 
adequate nutrition will also 
recover faster after grazing. 

•  Low disease status. Early sowing 
in warmer conditions can often 
exacerbate underlying disease 
problems.

What to sow 
Dual purpose or winter wheats 
immediately come to mind when 
thinking about crops suitable for 
grazing. Yet both spring and winter 
type crops can be grazed, it is just 
their development and therefore 
management decisions such as when 
they are sown and grazed need to be 
slightly different (see side story ).

There is a lot of information 
available about crop varieties. They 
are commonly grouped into winter 
or spring types, by the length of 
growing season and by their maturity 
pattern (early, mid, late etc). Behind 
these grouping is the cold period 
(vernalisation) and day length 
(photoperiod) requirements of each 
variety. 

QUANTIFYING THE  
WHOLE FARM BENEFITS  
FROM GRAZING CROPS
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Varieties are constantly entering the 
market and it is recommended you 
consult with your local agronomist 
to ensure the variety chosen suits 
the time of sowing and optimum 
flowering time. However to help gain 
a broad understanding of the different 
classifications, some common wheat 
and barley varieties have been listed 
(table 1).

While seasonal conditions have a 
strong influence on the amount of 
dry matter grown, in general barley 
will produce feed earlier than winter 
or spring wheats when sown at 
the same time. Spring wheats are 
generally faster growing than winter 
wheats. The amount of dry matter 
that triticale crops produce falls 
between barley and wheat. 

Because all crops can be grazed, 
the choice variety within the broad 
classification becomes less important. 
Deciding what to sow should be 
primarily determined by the existing 
crop rotation, feed requirements and 
other paddock considerations rather 
than the variety.

When to sow (time of 
sowing)
Cereals crops and canola with strong 
winter habit can be sown early in the 
year (March to mid-April) because 
they need a period of cold and 
short days before they will run to 
head. Earlier sowing combined with 
favourable weather conditions can 
result in large amounts of dry matter 
for grazing. 

Spring varieties sown early, even 
including long season types, will 
flower too early leaving the crop 
vulnerable to frost damage. For these 
varieties a mid to late April sowing is 
recommended. Short season spring 

Table 1: Classification of common wheat and barley varieties  

Photoperiod, vernalisation 
and crop selection
The early growth of cereals 
and canola is primarily linked to 
temperature and soil moisture. 
The ‘trigger’ that takes the plant 
from vegetative growth to running 
to head is moderated by two 
additional factors, photoperiod and 
vernalisation. Spring type crops 
respond to photoperiod, winter type 
crops respond to vernalisation.

Photoperiod refers to day length. 
A photoperiod responsive plant 
exposed to short days in early 
vegetative growth responds by 
producing more leaves on the main 
stem. If the day length is too long 
in the vegetative stage, the plant 
thinks it is coming into spring and 
responds by turning reproductive 
(GS 30) earlier.  

The most common type of cereals 
and canola grown in Southern and 
Western Australia are photoperiod 
responsive. This mean they cannot 
be planted too early because the 
day length tells the plant it is spring 
and should run to head. Therefore 
spring types are commonly sown in 
May and June. However the length 
of photoperiod exposure to initiate 
reproductive development varies 
greatly between cultivars. 

Vernalisation refers to the need for 
a plant to experience a cold period 
to trigger reproduction. For winter 
crops theses are temperatures 
around 4 to 18°C for four to six 
weeks. If this cold is not experienced 
by the plant it will remain vegetative.

Winter type crops, mainly wheats 
such as Wedgetail, Wylah, Whistler 
and Revenue and emerging varieties 
of canola (e.g. Taurus) have a 
vernalisation requirement. This 
means they can be sown earlier and 
in warmer conditions without the 
‘trigger’ to become reproductive.

Table 2: Opportunity to sow early and achieve successful establishment of the crop
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varieties need to be sown even later, 
at the more conventional May sowing 
time.

Moisture for successful 
establishment Successful early 
sowing obviously requires good 
establishment and subsequent 
growth. A recent study by the 
CSIRO5 examined the probability of 
successfully establishing winter habit 
crops early in the season (1 March 
to 15 April) and earlier sown spring 
habit crops (15 April to 15 May) 
in the higher rainfall zones across 
Southern and Western Australia. As 

expected the chances of successful 
establishment varied considerably 
across the country and improved with 
later sowing (table 2).

Growth after establishment 
The amount of dry matter 
produced from early sowing, even 
with successful establishment, is 
dependent on adequate stored soil 
moisture or follow up rain. Figures 1 
and 2 present dry matter production 
from early sown trials over a range 
of years. Results have been adjusted 
to indicate the average dry matter 

produced at the start of June and the 
start of July. 

Additional factors beyond time 
of sowing and variety selection also 
need to be considered when deciding 
on when to sow. These include issues 
around weed control and potential 
for increased crop disease.

Options for increasing dry 
matter production up to 
growth stage 30
Apart from early sowing, the most 
common approach to increase dry 
matter production for grazing is by 
increasing sowing rate (see side story). 
Trials from both high and low rainfall 
zones illustrates the potential benefit 
from higher sowing rates if seasonal 
conditions are favourable (table 3). If 
conditions are unfavourable, higher 
seeding rates have limited value.

 Higher sowing rates to lift 
winter production
Ian Radford from Spalding in mid 
north of South Australia sowed 
Wedgetail winter wheat on May 5th 
into a lupin stubble following 
250mm rain earlier in the year. He 
sowed at 150 kg/ha with 100 kg/ha 
of 18:20:0, seeding rates well above 
the district average.

Ian started grazing the crop 46 
days later in mid-June and grazed 
until early September with ewes, 
hoggets and mixed sex cattle. He 
estimated the crop carried 25 dse/ha 
from mid-June to early September, 
when the paddock was closed to 
grazing.  Importantly during the 
critical feed shortage period from 
mid-June to end July the paddock 
carried 30 dse/ha.

Growth stage 30 was reached at 
the end of July, but Ian continued 
grazing until first heads emerged, 
and the paddock still yielded 1.6 
t/ha of ASW wheat.  He would 
have suffered a yield penalty as 
the paddock was grazed later than 
ideal, but Ian was prepared to 
accept this penalty as a tradeoff for 
the extra grazing. Nevertheless he 
achieved a grain return of $600/ha.

Figure 1: Calculated average dry matter available on June 1 (left, orange circles) and July 1 (right, orange 
diamonds) from early sown trials in the high rainfall zone (73 observations from trials conducted in 2004 to 
2009). Each mark represents the average for all trials in that year.

Figure 2: Calculated average dry matter available on June 1 (left, green circles) and July 1 (right, green diamonds) 
from early sown trials in the low rainfall zone (37 observations from trials conducted in 2008, 2011 to 2013). 
Each mark represents the average for all trials in that year.

Table 3: Additional dry matter produced from increased seeding rates
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Written by Christoph Felgentreu, Jan Hendrik Schulz ∙ Bückwitz from DSV
Farmers have a choice as to which ecological compensation measures they use to meet their greening obligations. 

According to the German Federal Ministry of Food and Agriculture (BMEL), around 1.37 million hectares of land were 
designated as ecological focus areas in 2015, of which as much as 930,000 hectares were undersown or sown with cover 

crops. In weighted terms (factor 0.3) this amounts to around 40 % of all greening measures undertaken.

Such widespread use of cover crops or 
undersowing is unsurprising given the 
fact that soil fertility, biodiversity and 
crop rotation have long since become a 
key part of modern, innovative farming 
practices on many farms. In this context, 
we often refer to the humus balance 
and humification. Cover crops and 
undersowing are ascribed a humus 
equivalent of up to 450 kg C/ha/year. In 
arithmetic terms, therefore, this allows 
so-called “humus consumers” to be 
compensated for and enables farmers 
to meet the requirements of cross 
compliant farming. This is the arithmetic 
side, however, and should only be of 
interest to the farmer from this point of 
view; after all, it is the biological aspect 
that is more important for the farmer. 
Humus is an important store of water 
and nutrients – especially in arid regions 
– which also improves the physical and 
biological properties of the soil. Whether 
and how much of the added organic 
matter actually becomes nutrient humus 
or stable humus depends on many 
different 

The most important factors  
•  Location (region/soil conditions/soil 

type) 

• Climate/weather conditions 

• pH value 

•  Method and frequency of soil 
cultivation (oxygenation)

•  Use of nitrogen fertilisers, depending 
on the form of nitrogen (mineral) 
and type of application (mineral and 
organic) 

•  The soil’s current biological status 

•  Nutritional balance in the soil 

•  Quantity and quality of added 

organic matter

• C:N ratio of organic matter 

• Crop rotation

These 10 factors alone clearly 
demonstrate that deskwork is not the 
only way to establish humification. To 
illustrate this, let us take a closer look at 
some of these influencing factors. In the 
past, too little attention has been paid 
to the significance of the C:N ratio in 
the soil and in the organic raw materials 
needed for humification. The C:N ratio 
in arable land is generally around 10:1. 
Assuming a dry bulk density of 1.5 g/
cm3 and 30 cm topsoil, that amounts 
to 4,500 t soil/ha. Assuming the soil 
contains 3 % organic matter (humus), 
that comes to 135,000 kg/ha. The 
conversion factor (mean) for carbon 
(Corg) is 0.58, so the arithmetical carbon 
content is 78,300 kg/ha. At a C:N ratio 
of 10:1, there is therefore 7,830 kg N 
stored in the soil. This in turn means that 
approximately 2,600 kg N/ha would be 
needed to increase the humus content 
in our model soil by just 1%. This 
example shows not only that increasing 
the humus content depends on a large 
number of long-term dynamic factors, 
but also that the nitrogen cycle in the 

soil plays an important role in this (Fig. 
1).

C/N ratio
Proportions by weight of carbon and 
nitrogen in the soil or in plant parts. 
Indicator of nitrogen availability: the 
lower the number, the closer the C:N 
ratio and the more nitrogen there is 
available. 

There are two questions  to be 
answered: 

1.  What are the most favourable 
conditions for humification? 

2.  Where do I get the additional 
nitrogen from?

To answer both these questions, we 
need to look at the C:N ratio of added 
organic matter. The organisms primarily 
responsible for humification processes 
are fungi and bacteria. Bacteria prefer 
a lower C:N ratio (< 15:1) while fungi 
prefer a higher ratio (> 15:1). However, 
the ideal C:N ratio for humus-forming 
processes is 24:1, which very much 
favours fungi (source: USDA, 2013). 
Bacteria often use nitrogen compounds 
as a source of energy and oxygen. 

HUMUS  
BLACK GOLD
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Fungi, on the other hand, are generally 
dependent on plant matter for energy. 
Many fungi use the lipids (waxes) that 
form as dead material decomposes as a 
source of energy. These can usually only 
be digested by fungi (with the exception 
of organisms such as actinomycetes), 
and this process is one of the key 
aspects in the formation of humic acids 
and humic substances and therefore in 
humification.

Actinomycetes are a type of bacteria 
that play an important role in the 
conversion of organic matter to humic 

substances. For a long time they were 
classed as fungi since, like fungi, they 
are not only filamentous in habit but 
also behave similarly in many ways. 
Some break down harmful substances, 
provide pathogen resistance and the 
typical fresh smell of the soil, are highly 
efficient at decomposing cellulose and 
lignin, and prefer a high C:N ratio. If 
food is in short supply, actinomycetes 
can also break down humus, so it is 
important to ensure a constant supply 
of nutrients. This partial dependency of 
actinomycetes on cellulose and lignin 
raises the issue of straw compensation 
fertilisation with nitrogen or mineral or 
nitrogen-containing organic fertilisers 
(see Table 1).

In certain circumstances, reducing the 
C:N ratio can encourage bacteria that 
are detrimental to humus formation 
and speed up the breakdown of straw 

– something that was seen as desirable 
in the past. If the straw is incorporated 
without nitrogen compensation, it binds 
nitrogen from the soil pool, which can 
cause significant problems in the next 
crop, such as lower yields and a drop in 
quality. This Gordian knot can be solved 
by leaving the straw on the surface and 
sowing the seeds below the straw using 
suitable drilling techniques (no-till or 
low-depth reduced tillage).

Another advantage is that this reduces 
the likelihood of excessive oxygenation. 

If N fertiliser (mineral or organic) is 
then applied locally, it will not only be 
possible to achieve an ideal C:N ratio 
in the organic matter but also to lessen 
the influence of the nitrogen on the soil 
biology. The latter is in turn important 
when it comes to the additional nitrogen 
that is essential for humification 
(promoting nitrogen-fixing bacteria 
such as Azotobacter). Legumes are 
undisputedly the most important source 
of nitrogen. Depending on the species 
and their use, they can form up to 500 
kg N/ha/year. Crucially, it is important to 
ensure that any excess nitrogen that is 
developed by leguminous crops is used 
to promote the formation of humus. In 
almost all crops, undersowing with grass 
is an ideal way of fixing stray nitrogen on 
the one hand and boosting the C:N ratio 
on the other. In traditional intercropping, 
this is achieved by combining legumes 
with non-legumes. Table 2 very clearly 
shows the importance of intercropping 
and crop rotation for the development 
of soil microbiology.

A further promising source of nitrogen 
for the future is another group of bacteria 
called Azoarcus. The results of initial 
trials in maize at our Bückwitz site show 
that on average over four trial years, 
around 60 kg N could be attributed to 
the Azoarcus bacteria with which the 
maize was inoculated compared to the 
control with no N.

Conclusion 
The conversion of organic matter to 
humus is a very complex process. 
The challenge lies in balancing 
mineralisation, humification and yield. 
Providing the added organic matter 
has the optimum C:N ratio for the 
accumulating microbiological processes 
of around 24/1 and natural sources of 
nitrogen can be exploited while reducing 
tillage and applying nitrogen fertilisation 
locally, it should be possible for humus 
to build up if good practice is followed.

Table 1:  Important C:N ratios

Spade samples from two adjacent arable fields. Left: 
16 years of no-till sowing with intensive intercropping 
and composting; right: tilling without intercropping 
and composting.

Table 2: Biological activity in crop rotations with and without clover-grass main fodder crop or cover crops



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   57

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
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Growing different plants next to each other, in the same field or plot, is alien to many farmers but less so for ‘growers’.  
Farmers who talk to their neighbours with gardens may well find they have been growing combinations of crops for 

decades. The world of horticulture knows that marigolds create natural pesticides that keep nematodes and beetles off 
tomatoes, asparagus and squashes. That growing beans, which fix N, helps maize, brassicas and beet along. Horticulture 

has tended to be wary of chemical controls, both from the cost and a natural leaning towards organic methods. 
Farmers on the other hand have mainly 
taken the route of a single crop which 
can be managed through pesticides and 
fertilisers. With professional agronomic 
advice the system has been universally 
adopted and experience and knowledge 
has been developed which enable there 
to be calculable costs and predictable 
effects. 

Farmers are moving from conventional 
chemical methods to those based on 
biology. Effectiveness; cost; product 
resistance; soil condition; chemical run-
off; negative environmental issues are 
just some of the drivers. 

Companion cropping has become one 
of the ‘go-to’ farming systems favoured 
by advisors and others as being good for 
the environment and soils. Yet little has 
been recently published on the topic - 
by far the most comprehensive comes 
from Kentish farmer Andrew Howard 
whose Nuffield Farming Scholarships 
Trust Report of July 2016 ‘The potential 
for companion intercropping on UK 
arable farms’ takes a global look at it.  
It provides a substantial introduction 

to intercropping and guidance for UK 
arable farmers to help encourage on-
farm experimentation. With a rise in the 
prevalence of weed, insect and disease 
resistance brought on by monocultures 
and high-input farming, intercropping 
can help farmers grow crops with lower 
inputs. The report makes the case for 
its potential to regenerate degraded 
soils and increase productivity for arable 
systems increasingly reliant on external 
inputs.

In his report Andrew explains that the 
impetus to apply for a Nuffield Scholarship 
came from his friend Tom Sewell who in 
2013 was in the middle of doing one. 
Andrew found the idea of travelling the 
world and meeting the best farmers 
on the planet ‘strangely appealing’. The 
previous year he had been to a meeting 
where a French farmer, Frederic Thomas, 
was speaking. He talked about No-till and 
cover crops and then at the end of his 
talk he spoke about companion cropping 
with oilseed rape. This seemed like a 
crazy idea but got Andrew to experiment 
on the family farm. It worked so well he 
became hooked, and realised he had 
a useful topic for his Nuffield Farming 
Scholarship.

The study took in five separate trips: 
the first, May 2015, to France, chosen 
for their similar climate plus the fact they 
“ahead of us in terms on companion 
cropping and intercropping research and 
on-farm practices.” The second, June-
July 2015, was four weeks in the USA 
and Canada. The third, November 2015, 
was to Germany, Switzerland and France, 
and the fourth was 7 days in Kenya and 
another 10 in South Africa. Finally in June 
he had three days in Sweden and two 
in Denmank, with a particular interest 
in seeing how it works with their strict 
environmental laws, which Andrew sees 
as being applied in the UK before too 
long.

‘Companion Cropping’ has a wide 
meaning and Andrew needed to work 
to a closer definition which he describes 
as:

“The growing of two or more crop species 
where part or all of their crop cycle overlaps 
temporally and/or spatially, where one or 
more of the component species is taken to 
harvest” 

He then found that rather than being new, 
the technique was a regular part of farming 
until mono-cropping became the norm.

•  In 1923 57% of Ohio’s soya bean 
acreage was intercropped with maize 

•  In 1972 98% of cowpeas in Africa 
were intercropped with maize 

•  In 1975 90% of beans in Columbia 
were intercropped. 

And the history goes back 5000 years to 
native Americans who grew maize, beans 
and squash together, the beans fixing N 
for the maize and using it as a trellis, and 
the squash grew low and shaded out the 
weeds. 

When different species like each other 
they over-yield - produce more than they 
would in monoculture. The figures are 
considerable: conventional farmers in 
Canada will experience over-yielding in 
intercropping in 75% of instances, while 
over-yielding occurred 47% of the time 
in organic crops. 

Inter-cropping performance is measured, 
often using the following formula:

LER = (Mixed yield 1 / pure yield 1) + 
(mixed yield 2 / pure yield 2) 

where LER is the Land Equivalent 
Ratio, or the amount of land it would 
need to grow the two crops separately. 
When LER is greater than 1, then there’s 
a yield advantage, but not of course 
necessarily more profitable. So the 
calculation is made for the Relative Total 
Value, the Monetary Equivalence Value 

GETTING TO GRIPS WITH 
COMPANION PLANTING 

Grass and clover undersown into Spring cereal    
Picture thanks to Cotswold Seeds
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or the Income Equivalence Value. 

He found farmers experienced both 
benefits and drawbacks of mixing 

plant species. The benefits are the 
way combining species increases the 
resistance of thee crop as a whole to 
pests and pathogens 

Ian Wilkinson was persuaded to use 
companion cropping after meeting Nim 
Barnes who ran a charity called Foresight. 
“You are an agriculturalist,” she said, 

Companion plant 1 Companion plant 2 How does it work

Cabbage, kale, cauliflower Nasturtium Plant Nasturtiums as a sacrificial crop. Cabbage white butterflies will lay  
  their eggs on Nasturtium plants, keeping caterpillars away from your Brassicas.

Cabbage, kale, cauliflower Mint  Mint helps to deter flea beetles, which chew irregular holes in the leaves.

Courgette Calendula Calendula flowers are highly attractive to pollinating insects which 
 (English Marigold)  will in turn pollinate your courgette flowers.

Broad beans Summer savoury Summer savoury helps to repel blackfly, a common pest of broads beans.

Carrot Spring onions Sow spring onions amongst your carrots - the smell of onion deters carrot   
  root fly. The smell of carrots also deters onion fly from onions.

Carrot Leek The smell of leeks deters carrot root fly. The smell of carrots also helps   
  deter leek moth from leeks.

Carrot Mint The aromatic leaves of mint help confuse carrot root fly, who find their   
  host through scent.

Chrysanthemum Chives The onion scent will deter aphids.

French /Runner beans Nasturtium Plant Nasturtiums as a sacrificial crop - aphids love them and this will   
  lure them away from your runner beans/French beans.

Onion Mint The aromatic leaves of mint help to confuse and deter onion fly.

Radish Mint Mint helps to deter flea beetles, which chew irregular holes in the leaves.

Roses Garlic The smell of garlic helps to deter aphids.

Roses Mint, Chives , Thyme The strong scent of these herbs deters aphids and blackfly.

Runner beans Sweet peas Sweet peas will attract pollinating insects which will in turn help to   
  pollinate your bean flowers.

Sunflower Chives The onion scent will deter aphids.

Tomatoes Mint The smell of mint deters aphids and other pests.

Tomatoes French Marigold The pungent smell of French marigolds deters whitefly. 
 (Tagetes patula)

Tomatoes Chives The onion scent will deter aphids. 

Tomatoes Basil Basil reportedly improves tomato flavour and the strong scent of their leaves  
  also deters aphids. A perfect partnership in the kitchen too!

Intercrop mixture from Cotswold Seds - Yellow trefoil and white clover
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Catalyst for Change
      If we don’t alter the method, we won’t change the result.
Albert Einstein

Results come from Innovation
www.farmideas.co.uk

Quarterly 
since 
1992

“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.

Ian found that over 50 year period there 
has been a falling levels of minerals in 
milk, meat and vegetables as production 
has become increasing intensive, and at 
the same time herbs and deep rooting 
legumes have been ignored. He bought 
into the idea of raising mineral availability 
by using these unfashionable plants to 
mine minerals through livestock and 
cover cropping. Ian’s expertise of crops 
comes through his position as MD of 
Cotswold Seeds. In 2013 he bought a 
107 acre Cotswold farm, mostly made up 
of brash and which produced an annual 
crop of spring malting barley.  

The farm now has deep rooting leys 
as a break, using nurse crops and inter 
crops, undersowing clover to wheat, 
and rye and vetches as winter green 
manure. Instead of the land being bare 
for much of the year, the aim now is to 
keep it covered, and with mixed species. 

Sheep are brought in to do some mob 
grazing which is providing a youngster 
the opportunity to build a flock, and at 
the same time make major improvements 
to soil quality. 

Ian says the ultimate companion crop 
is a diverse herbal ley which works well 
when mob grazed, which makes it more 
palatable, so intakes are higher. With 
better protein there’s greater lightweight 
gain and more milk. Sanfoin is the winner 
in Ian’s eyes. The diverse deep rooting ley 
is its drought resistance. Ryegrass, with its 
shallow roots, stops growing in a drought 
while thee deep rooting ley keeps going. 

Companion crapping is as vital as 
cropping, and Ian has fund the sheep 
have done wonders on his Cotswold 
farm. The trick is to integrate livestock 
with the arable acreage. 

Tips from horticulturalists
Sue Sanderson from Thompson-Morgan 
says that companion planting is all about 
creating communities which have mutual 
benefits for each other. The benefits can 
be pest control, or improved pollination 

of fruit and vegetables. Intercropping, 
where fast growing crops like lettuce or 
radish are sown between wide rows of 
Sprouts or parsnips makes good use of 
space and suppresses weeds. 

Tall plants like peas and sweet corn 
create shaded conditions which prevent 
crops like lettuce, coriander and spinach 
from bolting. 

Most herbs have scented leaves that 
help repel insects. Others attract insects 
and birds and these can be useful in 
drawing in natural predators which feed 
on slugs, hover flies and other pests 
which they like eating. 

Not all species are good companions, 
however, and the advice is never grow 
these plants side by side:  Alliums (onions, 
shallots, leeks, garlic) with legumes (peas, 
beans, peanuts).

Tomorrow’s agronomist will need 
knowledge not only of chemical products 
but also of companion cropping. And so 
the wheel turns full circle!

Mike Donovan
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The dry winter has meant that we 
have been able to get the first round 
of fertilizer out onto cereal crops this 
year nice and early. The wheats and 
barleys are looking a picture and are 
still tillering out nicely. The disease 
pressure looks low so far apart from a 
few patches here and there. We have 
a small amount of herbicide to apply to 
the earlier drilled wheat but in general 
the blackgrass situation looks good 
compared to a year ago.  I think this is 
due to the ability to direct drill late last 
autumn. The warm temperature at the 
end of February has pushed the crops 
on nicely and brought soil temperatures 
up early this year. 

We have drilled a little bit of land for 
a few customers who are on cleaner 
ground than we are, but I am yet to 
start our own. I’ve always believed that 
the main reason we use spring crops 
is to help with weed control. If we go 
drilling early in the spring it can undo 
the benefits of spring drilling on heavy 
soils. The old fellas call it a fools spring 
for a reason round here.

We have had to right off 80 acres of 
winter beans due to crows ravaging the 
crop as it emerged in late November. 
It was drilled into a grass ley and went 

in beautifully. I think the crows may 
have been eating grubs and worms out 
of the sprayed off pasture before we 
drilled and as the beans came through 
they had a go at crow Veganuary and 
moved from grubs too beans. A few 
fields away we had beans established 
under a cover crop which hasn’t been 
touched by the crafty corvid invaders. 
It may become our policy to use cover 
crops in front of beans in the future.

We are also trialling a few ways to 
make better use of our fertilizers. I’m 
using some CAN this year on the heavier 
land after reading an article in the 
previous edition of Direct Driller about 
calcium requirement. Our heavy ground 
doesn’t have a large amount of calcium 
in it and we have probably neglected 
the calcium requirement for crops in 
recent years. We also found that it was 
a considerably cheaper nitrogen supply 
than purchasing straight AN which was 
a nice bonus.

On top of this I have put in a few 
trials using humic acid and fulvic acid. 
The humic acid has been used in 
conjunction with digestate on our grass 
leys. I will also try some in the spring 
crops this year. The idea of this is to 
improve the cation exchange capacity in 

the soil to prevent wastage of nutrients. 
I’m told it will also help to break clay 
down and make it more friable, help 
retain moisture and feed microbial life. 
The fulvic acid will be added to each 
pass of liquid fertilizer. The hope is that 
using the two together we will make 
more efficient use of our fertilizers. The 
products that I am trialling are from 
Susan Wilson at Aphaeas Agriculture, 
I’ll keep you all posted how the trials go.

I know a lot of farmers have mixed 
feeling about using digestates on land. 
We have decided to use it primarily 
on grassland at low dose rates (20cu/
ha). From the research I have seen this 
doesn’t have a measurable effect on the 
worm populations and microbial life in 
the soil. Hopefully adding in the humic 
acid may even help encourage the soil 
life. I believe that grassland has a better 
ability to recover from applications of 
digestate compared to arable soils.

Bio stimulants and foliar feeding a 
crop are also on our radar. We used 
some last year with good success 
and will be using a lot more this year. 
The product we have used is called 
‘universal bio’ from Yara and contains 
essential nutrients (some chelated) and 
a seaweed extract. It is a great foliar 
feed and has shown promising results 
in trials. We certainly saw a benefit 
from it in the drought last year. We will 
add a small amount to every fungicide 
pass this year.

Some of you may have read that we 
have been composting our manure 
from our beef herd. I am comparing 
the composted manure against manure 
straight out of our sheds. The parts of 
the fields that have had the composted 
manure are currently looking like they 
have tillered out better and are a slight 
shade greener when compared to the 
un-composted manure areas. It will be 
interesting to find out if this is purely 
visual or will have an impact on yield at 
harvest time.

Things are looking good for our first 
year fully in no-till.

It’s called a fools spring for a reason….

FARMER FOCUS 
STEVE LEAR
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AHDB’s Crop Protection Scientist, Charlotte Rowley, assesses new methods of control against slugs in the face of the 
industry losing metaldehyde.

Following the announcement from Defra 
on the withdrawal of metaldehyde in 
2020, thoughts are again turning towards 
slug management. 

The good news is that there is an 
effective alternative: ferric phosphate 
has been shown to be as effective as 
metaldehyde in controlling slugs.  Unlike 
metaldehyde, slugs die underground 
rather than on the surface, meaning 
it may not be as obvious when an 
application has been effective. 

The bigger issue, apart from differences 
in product cost, is that relying on only 
one active ingredient leaves the industry 
in a vulnerable position when it comes 
to slug management. Now more than 
ever it is important to use every tool in 
the armoury to ensure that molluscicide 
applications are kept to a minimum. 

Using cultivation as a control
Cultivation is generally regarded as one 
of the more effective forms of cultural 
control, therefore no-till farmers may be 
more concerned than most. It’s important 
to remember though that there is no 
silver bullet for slug management, and a 
whole system approach is needed. 

So while cultivation is bad news 
for slugs, it can also be bad news for 
predatory ground beetles that help 
keep slug populations in check. Ground 
beetles, as the name suggests, forage 
and hunt for their food on the soil 
surface and have soil dwelling larvae, and 
therefore tend to be vulnerable to soil 
disturbance. Keeping pesticide use to a 
bare minimum and providing habitat in 
the form of diverse field margins will also 
help maintain numbers of these beetles 
and other natural enemies. 

Cover crops have a role to play
Cover crops can provide much needed 
habitat for beneficial insects, however 
they have a bad reputation when it comes 
to slugs. It is often reported that cover 
crops make slug damage worse, creating 

a sheltered, moist, food-rich habitat that 
slugs love. 

However, research suggests that the 
type of cover crop can make a huge 
difference when it comes to slug pressure, 
with some crops such as ryegrass thought 
to be less attractive to slugs due to the 
high silicone content of the leaves. 

There are other insects too that are 
benefitted by increasing plant diversity, 
and while they may not feed on slugs 
directly, they provide food to support 
populations of slug-eating birds and 
carabids. 

What can the farmer do to help?
However, as helpful as they are ground 

beetles cannot do all of the hard work. 
This is where farmer intervention is 
needed to get the crop off to a good 
start. A fine, consolidated seedbed (e.g. 
through rolling) means that the seed is 
more inaccessible to slugs and helps get 
the crop established and able to grow 
away from damage. 

Anecdotally, some farmers have had 
success protecting their wheat from 
seed hollowing by sowing it directly into 
the stubble of the previous oilseed rape 
crop, allowing the volunteers to act as 
a trap crop until the wheat is no longer 
vulnerable to attack. Other farmers report 
that raking of straw and crop debris can 
reduce the risks of slug damage in min- 
or no-till environments. This might work 
by exposing slugs and their eggs to the 
sunlight, drying them out and making 
them more accessible to predators, as 
well as reducing the number of damp 
hiding places on the soil surface. 

What we know and what 
happens next?

As for oilseed rape crops, we know 
from work on cabbage stem flea beetle 
that the plants can be extremely resilient 
to damage and establishment is key. 
A DEFRA-funded desk study done by 
ADAS in 2014 suggested that for OSR 

sown at 60 seeds/m2 a single dose of 
metaldehyde only became cost effective 
at moderate slug pressures (where 30-
50% of plants were expected to be lost). 
Where pellets are more expensive (as 
with ferric phosphate) or slug pressure 
is lower, it might make more economic 
sense to instead increase seed rate to 
mitigate against slug damage. 

While this doesn’t take into account 
further losses from e.g. pigeon damage, 
it demonstrates the ability of the crop 
to compensate for losses. Unfortunately 
for farmers, slugs tend to congregate in 
patches which can lead to an uneven 
distribution of damage, making crop 
compensation less effective. 

AHDB PhD student Emily Forbes, 
at Harper Adams University, has been 
modelling these patches in the hope 
that this will lead to the ability to target 
control options more effectively. “My 
PhD project has identified and confirmed 
the potential for patch treatment of 
slugs” said Emily, “further work is required 
to refine the methods for locating the 
patches without the requirement for 
trapping in order to make the findings 
commercially viable”. 

Her report, due this spring, will shed 
light on some of the slug behaviours 
leading to patch formation. Other 
research to look out for this year will be 
from AHDB’s Nuffield scholar Jenna Ross 
who has been travelling the world learning 
about slug and snail management in 
other countries, in a range of agricultural 
and horticultural systems.  Both of these 
projects will help push towards improving 
or increasing the current range of control 
strategies which will be essential if we 
are to have effective and sustainable slug 
management in the future.

For further information, please visit: 
cereals.ahdb.org.uk/crop-management/
pest-management.aspx

Or to download our slug control 
factsheet: ahdb.org.uk/knowledge-
library/integrated-slug-control 

FOLLOWING THE  
SLUG TRAIL 
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The grey field slug  
(Deroceras reticulatum)  
and other Deroceras spp. 

The grey field slug is the most 
widespread and troublesome species. 
It is usually light grey or brown, grows 
to 5 cm in length and produces 
milky white mucus. Populations tend 
to have a mixed age structure, so 
damage occurs whenever conditions 

are favourable for activity. It continues 
to be active in damp weather and 
even when temperatures are close 
to freezing. Breeding is generally 
at a peak in April and May and then 
again from September to October. 
However, in favourable conditions, 
it will breed throughout the year. In 
optimum conditions it can start to lay 
eggs within 16 weeks of hatching.

The garden slug  
(Arion hortensis and Arion 
distinctus) 
The garden slug is usually smaller than 
the grey field slug, growing to 3 cm 
in length. The body is dark and the 
foot (underside) ranges from yellow 
to orange. It produces orange or 
yellow mucus. Egg hatching reaches 
its peak in late spring/early summer. 
Young slugs can develop rapidly to 
produce a further generation within 
the year. Arion species are only active 
at temperatures above 5°C and are 
less active on the soil surface than the 
grey field slug.

The keeled slug  
(Milax,Tandonia and  
Boettgerilla spp.) 
Keeled slugs are more localised in 
arable crops than field or garden 
slugs but they can be important. They 
vary in size and generally produce a 
colourless mucus. Keeled slugs have 
annual life cycles, with eggs hatching 
from autumn to spring. All keeled 
species are generally subterranean 
but can be seen on the surface, 
especially during the breeding season.

The Spanish slug  
(Arion vulgaris) 

Spanish slugs can be brown, black, 
fawn or mustard coloured and can 
grow up to 15 cm long. Unlike other 
slug species, the Spanish slug is 
omnivorous, eating dead animals, 
excrement and plant material. They 
produce twice as many eggs as native 
slug species.

KEY SLUG SPECIES 

Spanish slug - photo credit: Dr Ian Bedford

Grey field slug

Garden slug Keeled slug - Photo credit: Dr Gordon Port, Newcastle 
University
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All slug species are hermaphrodite (each 
individual is both male and female). While 
some species are self-fertile, most mate 
before laying eggs in batches of 10 to 
50 in soil cavities, between clods, under 
stones or at the base of plants. Up to 500 
eggs per slug may be laid over several 
weeks. Eggs develop slowly in the winter 
but will hatch within a few weeks when 
the temperature starts to rise.

The number of active slugs found at 
any one time and place is dictated by 
both the slug population density and 
the suitability of the weather for activity 
(activity-density). Rapid reproduction 
and growth is enhanced by mild, 
moist weather conditions, sufficient 
food supply and ample shelter. Such 
conditions prevail in the spring and early 
autumn, making crops like lettuce and 
Brassicas more vulnerable at these times 
of year.

Slug movement occurs most 
frequently at night but they will return 
to their resting site by dawn if weather 
conditions are unfavourable. They do not 
travel far from where they were hatched, 
often taking only a circular route of a few 
metres in search of food.

LIFE CYCLE  

Our AGM Conference which was held 
on the 5th and 6th February 2019 at 
The Haycock Hotel, Wansford, Nr 
Peterborough was a great success 
with over half the membership 
attending over the two days.  We 
had a wide variety of speakers, 

including – Jackie Stroud, Audrey 
Litterick, Tom Storr, Simon Cowell, 
Angus Gowthorpe, Gary Markham.   
Our next AGM Conference will be 
on 11th and 12th February 2020 – 
please save the date!

Doug Christie hosted a farm walk at 
Durie Farm, Fife on 26th February 
and invited Dr Henry Creissen from 
SRUC to join him.  This was well 
attended and Doug’s report is on our 
website. 

Coming up - we are arranging 
member trips to Denmark in early 
June and to visit Frederic Thomas in 

France in the first week of December.  
More information will be available to 
members nearer the time and details 
will be on our website.  

BASE-UK will once again be attending 
Groundswell on the 26th and 27th 
June and will be delighted to see you 
whether you are a member or not.  
Drop in for refreshments and cake!

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 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, minimum tillage, direct drilling, cover 
cropping, integration of livestock and 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.  
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To assess the risk of crop damage, it is 
important to estimate the size of slug 
populations present. Sampling in the 
field is best done using refuge traps. Put 
slug traps out before cultivation, when 
the soil surface is visibly moist and the 
weather is mild (5–25°C). When soil 
conditions are dry and slugs are not 
actively seeking food, trapping will have 
little value in determining the threat to 
the crop. Traps consist of a cover about 
25 cm across, such as a plant pot saucer, 
with a small heap of bait underneath. 

A suitable bait would be two heaped 
spoonfuls of chicken layers’ mash or 
a cereal grain-based food (NOT slug 

pellets). Leave a small gap between the 
trap and the soil to allow slugs to enter. 
It may be necessary to put a weight on 
the trap in windy conditions. In each 
field, nine traps (13 in fields larger than 
20 ha) should be set out in a ‘W’ pattern 
spread over the entire area of the field. 
Also, concentrate on areas known to 
suffer damage. In standing crops, place 
the traps just to the side of tramlines 
and mark with canes to allow them to 
be located. 

Leave traps overnight and examine 
early the following morning while the 
soil surface is still moist, counting the 
number of slugs present and noting 

any slime trails. On warm days, it is 
important to check the traps early while 
the temperature is still cool, as slugs 
will leave the trap as it gets warmer. 
If no slugs are found, continue to trap 
until crops have passed their vulnerable 
stage. The following (Table 1) thresholds 
indicate a possible risk when soil and 
weather conditions favour slug activity. 

MONITORING FOR SLUGS

Refuge trap using chicken layers’ mash bait
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AGRIBUGGY
Protect your crops and soil 
with the ultimate low ground 
pressure sprayer.

For further details, please visit  
www.mcconnel.com or call 01584 873131 



66   DIRECT DRILLER MAGAZINE ISSUE 5 | APRIL 201966   DIRECT DRILLER MAGAZINE ISSUE 5 | APRIL 2019

Dr Jon Knight, AHDB Head of Crop Protection assesses the shifting political emphasis on environmental protection and the 
future for Integrated Pest Management 

What is Integrated Pest 
management (IPM)?
The Food and Agriculture Organisation 
of the United Nations definition is as 
follows:   

Integrated Pest Management (IPM) 
means the careful consideration of 
all available pest control techniques 
and subsequent integration of 
appropriate measures that discourage 
the development of pest populations 
and keep pesticides and other 
interventions to levels that are 
economically justified and reduce or 
minimize risks to human health and 
the environment. IPM emphasises 
the growth of a healthy crop with 
the least possible disruption to agro-
ecosystems and encourages natural 
pest control mechanisms. 

IPM has been adopted to varying 
degrees across most crops, cropping 
systems and regions of the world at 
different times and with different 
levels of success.  There are now very 
few farmers, globally and in the UK, 
that do not practice at least some 
part of the IPM approach whether it 
be rotational cropping, monitoring or 
some other facet.

There are a number of drivers 
behind the need to drive wider 
and deeper adoption of IPM, many 
political but a number resulting from 
the long-term, widespread use of 
chemical control.  Politically it is 
clear that UK government policy has 
shifted towards a greater emphasis 
on protecting the environment as 
exemplified by reference to IPM in the 
Government’s 25-year Environment 
Plan and reference to IPM in the 
Environmental Land Management 
Scheme (ELMS).  Michael Gove and 
George Eustice have both said that 
there needs to be a greater focus 

on IPM and that protecting the 
environment is a primary aim of policy 
post-Brexit so the business as usual 
approach is unlikely to be sustainable.

The ever-evolving EU regulatory 
framework continues to put pressure 
on the availability of actives through 
the re-registration process, review 
of Maximum Residue Limits and the 
politicisation of what should be a 
purely scientific and rational process.  
The increasingly stringent requirement 
for the approval of new actives and 
registration of new products has 
led to a significant decline in new 
products coming to market due to 
finding chemicals that can comply 
with the regulatory requirements 
and the multi-million pound cost 
of producing the necessary data to 
support registration. Coupled with 
the rise in the number of cases of 
pesticide resistance in insects, weeds 
and diseases there is unprecedented 
pressure on the use of crop protection 
products. 

It appears that one of the drivers 
behind all the talk around IPM is 
that there is an expectation that the 
quantity, frequency and potency of 
crop protection products needs to be 
reduced which has driven the banning 
of 3 neonicotinoid and many other 
actives.  

This means that the way that crop 
protection is delivered will have to 
change to more targeted, ’softer’ 
products that impact less on the 
environment.  The key targets appear 
to be insecticides as their unintended 
impacts are perhaps easiest to see, 
although increasingly side effects of 
fungicides and herbicides are coming 
under scrutiny.  Whilst new solutions 
need to be found there is a need to see 
what can be achieved by doing things 
differently with what we already have 

e.g. can we safely miss a spray from 
the fungicide programme?  

A farmer making this sort of 
decision requires concrete evidence 
to persuade them that altering 
programmes on the basis of better 
forecasting or diagnostics is a sensible 
thing to do and will not result in crop 
or financial loss.  

Developing new varieties that are 
better able to withstand the effects 
of pests and diseases and possibly 
weeds too is a key tool along with 
the use of soil management that can 
help to suppress soil borne pests and 
diseases.  

Soil health and fertility is a 
fundamental part of IPM as good 
establishment of healthy and robust 
plants is key to resisting the impact of 
various pests.  The use of min-till or 
zero-till can add substantially to soil 
health and is therefore a key tool for 
many, though not all, farms.  There is 
much anecdotal evidence that certain 
practices effect a level of control on 
pests that needs to be examined 

WHY INTEGRATED PEST 
MANAGEMENT IS CLOSER  
THAN WE THINK

Dr Jon Knight
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closely and either confirmed to work 
or not.  This comes down to having a 
better understanding of fundamentals 
such as the biology of the crop, the 
wider environment and of course the 

pests.  The successful implementation 
of IPM is very knowledge intensive 
and farmers and advisers will need to 
be able to analyse information in order 
to develop strategies for crops both 

before and within the season. Any 
transition will therefore need a robust 
process of knowledge exchange and 
continued professional development.

AHDB Tools and Resources
BYDV Management Tool
Powered by the AHDB WeatherHub, the BYDV management tool features a UK map of weather stations. People can 
select their nearest weather station (or stations, by selecting a ‘Region’) and select a start date (using the slider) for DD 
calculations. Once 170DD has been accumulated, the relevant line on the chart displayed enters the yellow zone. At this 
stage, crops are estimated to be at an unacceptable risk and treatment should be considered. The map also shows (*) the 
suction trap sites, which are managed by Rothamsted Research, and aphid flight data collected by them. Find out more 
here: cereals.ahdb.org.uk/BYDV

Recommended Lists
The AHDB Recommended Lists for cereals and oilseeds 2016–2021 (RL) project provides independent information on 
yield and quality performance, agronomic features and market options to assist with variety selection. Produced each 
year, the RL publications are based on the analysis of hundreds of UK trials conducted across several years. Download 
the 2019/20 publictions here: ahdb.org.uk/rl

GREATsoils
Helping you protect your soil and improve its productivity. AHDB funds an extensive programme of research and 
knowledge exchange on soil management. On the GREATsoils page you will find practical information on soil management 
as well as links to ongoing research and knowledge exchange. Whether you need an introduction to soil biology or a 
detailed guide to improving field drainage AHDB has information and guidance to support you. Visit the GREATsoils hub 
today at: ahdb.org.uk/greatsoils

Is your soil pH too low?
Low soil pH and lack of calcium locks up essential nutrients in your soil.
Balance soil pH and improve fertiliser efficiency and nutrient availability.

0800 6226023
www.calcifert.co.uk

Contact us for stockist information:

Spreads evenly using a standard spreader 
Use at any stage of crop growth
Precise application: spread what you need, where you need it
Low application rates 
Fast acting and cost effective 
Use as part of your annual fertiliser plan
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A seed drill that meets the needs of 
today’s progressive arable farmers 
needs to be strong, precise and, 
perhaps most important of all, versatile.

That’s the mindset that’s been 
adopted by KUHN in the development 
of the AUROCK, which was launched 
at SIMA 2019 this year. Combining 
proven drill technologies that have 
served the company well for over 40 
years with real innovation, the Aurock 
is a machine to operate effectively 
in the conservation agriculture 
environment and beyond.

As KUHN UK product specialist 
Alex Birchall explains, conservation 
agriculture requires a rethink in the 
approach to cropping. In the same 
way, drill manufacturers need to tackle 
machine design and configuration 
from a fresh perspective.

“Where ploughing is replaced by 
varying degrees of shallow tillage, or 
if establishment is to be achieved into 
an existing crop, the role of the drill 
becomes more crucial than ever to 
the success of the system,” he says. 
“KUHN has longstanding experience 

in drill manufacturing, including direct 
drills, so the development of a machine 
that provides solutions in the broad 
range of conditions seen in minimum 
or zero tillage situations has been a 
natural progression.”

The AUROCK is available in a six-
metre format from the summer of 
2019, with single and dual metering 
units. The single metering unit version 

(AUROCK R) has a 3,500 litre capacity 
hopper and the double metering unit 
version (AUROCK RC) has a 5,000-litre 
capacity split hopper. It is designed 
for a low horsepower requirement, 
needing a modest 180hp to operate.

The drill’s ability to work in varying 
field conditions starts at the front with 
two rows of opening discs. There is the 
option of 460mm diameter corrugated 
discs, for working in prepared soil 
of soil mixing, or a 430mm diameter 
embossed disc for cutting residues 
efficiently and minimising soil ejection.

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

DRILL MANUFACTURERS
IN FOCUS...

DRILL FOR THE  
MODERN ERA

The AUROCK is designed to drill into cover crops and operate in minimum tillage and direct drilling situations.

KUHN’s new AUROCK drill will be demonstrated for the first time in the UK at Groundswell in June.
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Dual metering
Choosing the AUROCK 6000 RC 
dual metering option adds numerous 
possibilities, including dual cropping or 
alternate row drilling with independent 
management of seeding depth. These 
options are increasingly relevant for 
farmers seeking more innovative 
cropping solutions, whether for pest 
control or improving soil health. 

The modular design of the AUROCK 
allows the option of an integrated 
cutter roller with adjustable pressure 
to enable efficient operation in all 
cover types. The transport wheels are 
positioned between the opening disc 
and the coulter bar. The machine can 
also be equipped with a whole-width 
wheel train for seeding 

within a minimum tillage cropping 
system. The offset press wheels 
prevent soil from building up at 
the front and amplify the versatility 
beyond direct seeding. They allow the 

passage of plant residues and reduce 
pull power requirement. Their large 
diameter of 900mm reduces rolling 
resistance.

The AUROCK seed drill is an ISOBUS 
compatible machine, available with 
CCI 1200 or CCI 50 terminals (ISOBUS 
certified by the AEF). For comfort, a  
joystick is also available as optional 
equipment. Regardless of the selected 

control terminal, the operator has a 
user-friendly and intuitive interface 
developed specially by KUHN. A simple 
press of a button at the headland 
allows successive lifting of the front 
tools, then the stop of the metering 
unit(s), ensuring perfect seeding to the 
edge of the field. This ensures no seed 
remains on the surface, overcoming a 
common problem of direct seeding.

The No.1 RTK 
Correction 
Signal

RTK Farming now available via sim card. Call for quote

07899 807389    www.RTKFarming.co.uk

NEW 
SIM CARD 
SERVICE 

AVAILABLE
WORKS WITH 
ALL MAKES 

OF GPS*

*GPS unit must be RTK ready

Modular design gives the AUROCK great versatility and allows it to be adapted to work in a wide range of conditions.
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Just how essential are individual amino acids in helping plants cope with environmental stress? Taking a close look at the 
effects of amino acid biostimulants on early root and shoot growth in winter wheat and spring barley, we explore here the 

role some of the key amino acids play in resilience, yield, and overall plant health.

The impact of climate change is 
beginning to have an adverse effect 
on our crops. Never was this more 
apparent than during the long, 
hot summer of 2018. In a year of 
unprecedented weather extremes 
and increased challenges to plant 
health, last summer was one of the 
hottest on record for the UK, up 
there with the heatwave of 1976. 
Alarmingly, findings in December’s 
Climate Predictions Report from the 
Met Office confirmed what many 
of us already suspected; the UK 
can expect warmer, wetter winters 
and hotter, drier summers, with an 
increase in frequency and intensity 
of extremes. As demand on growers 
and their crops becomes ever more 
fierce, agricultural productivity is 
facing threats from a variety of stress 
factors, many associated with global 
warming. 

It’s clear that we need to change the 
way we think about crop husbandry. 
Crops will need to adapt to extreme 
weather patterns, exhibiting more 
resilience to a wider range of 
conditions than has been necessary 
in the past. This isn’t an issue we need 
to think about in the distant future; 
it’s affecting growers and their crops 
right now. We already know that 
environmental stress conditions can 
have a serious effect on plant fitness 
and productivity. At Interagro, we are 
certain that unlocking the genetic 
potential of plants and increasing the 
resilience of crops to climate change 
are the most pressing agricultural 
challenges of our time. This is where 
amino acid biostimulants come in. 

The building blocks of all living 
cells, amino acids combine in infinite 
variations to produce various essential 

proteins for healthy growth and 
development. Under ideal conditions, 
plants synthesise all 18 L-amino acids 
they require, using carbon and oxygen 
in the air, hydrogen from water and 
nitrogen from the soil. This is what 
makes soil quality and nutrient density 
so important to overall plant health. 

But what happens when plants 
aren’t getting what they need from 
their environment? Used in the right 
way, amino acid biostimulants help 
optimise the metabolic efficiency of 
plants and aid resilience to abiotic 
stress (detrimental effects caused 
by non-living factors including 
temperature, light and moisture), thus 
improving yield, quality and overall 
plant health. Still relatively new on 
the scene, we’re only just beginning 
to understand the potential of these 
exciting incremental technologies. 

Putting amino acids to the test
Following positive results seen on 
farms which adopted amino acid 
biostimulants in 2018, we sought 
to deepen our understanding of 
the role of amino acids in plant 
health and explore the implications 
of supplementing crops. Enforcing 
abiotic stress deliberately allows 
us to really test the physiological 
implications on the plant and 
demonstrate how such a product can 
assist. 

To explore this in a controlled 
environment, we called on the 
expertise of bioscientist Dr. Stephen 
Rossall from The University of 
Nottingham. Over several years 
Steve has looked at a range of foliar-
applied biostimulant products on 
early root and shoot growth. These 
comprised materials as diverse as: 

bacterial agents, inorganic molecules, 
phytohormone products, amino acids 
and carbohydrates. On the value of 
biostimulants, Steve had this to say:

“When weather patterns are more 
variable, the need for consistent 
crop establishment becomes more 
important. Application of an effective 
biostimulant can give a yield response 
in all seasons, but additional benefits 
may be seen in ‘difficult seasons’ thus 
providing enhanced yields and more 
consistency for farmers.”

Our Bridgeway product contains all 
18 L-amino acids required to assist 
with plant functions and healthy 
development. Steve examined 
the impact of early applications of 
Bridgeway on root and shoot growth 
in both good growing conditions and 
under various forced stress scenarios. 
The results of his experiments are 
extremely encouraging…

In the first (non-stressed) 
experiment, treatments were applied 
to wheat and spring barley at two 

STRESS LEVELS:  
FIGHTING ABIOTIC STRESS WITH 

AMINO ACID BIOSTIMULANTS

Dr Steve Rossall



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   71

concentrations; Bridgeway 1.0 L/ha 
and Bridgeway 2.0 L/ha. The effects 
of the treatment were significant, 
particularly in barley and wheat roots, 
where the higher concentration saw 
average dry weights boosted by 41% 
and 42%  respectively. However, it 
was when the plants were subjected 
to conditions of abiotic stress that 
things got really interesting…

Steve concentrated on wheat for 
the stressed experiments, applying 
Bridgeway at the higher concentration 
2.0 L/ha.

Nutrient stress
Steve synthesised nutrient stress by 

feeding the plants at a 10% rate of the 
standard feed. Here the Bridgeway 
made a conspicuous difference, 

increasing the average dry weight of 
shoots by 27% and roots by 29%. 

Drought stress 
In this experiment, wheat was given 

the standard feed but was subject 
to irrigation only every fourth day, 
rather than daily, or when the plants 
start to show drought symptoms if 
that occurred earlier. In this instance, 
Bridgeway made a huge difference, 
pushing up average dry weight by 
24% in shoots and an incredible 48% 
in roots. 

High temperature stress
The results seen here were still 

more extraordinary. In the heat stress 
experiment, plants were grown at a 
constant 30˚C with standard feed 
and irrigation. The average yield of 
roots treated with Bridgeway was 
almost double that of the untreated 
control at 49%. Shoots saw a boost 
of 24%.

Overall, the biostimulatory effects 
on early growth were very positive 
when early applications were made. 
While there is a clear indication that 
using Bridgeway stimulated both 
root and shoot growth, larger effects 
were consistently observed on root 
growth. This could be of huge benefit 
to crops during early establishment. 
The benefits of applying Bridgeway 
were most dramatic when the crop 
was under abiotic stress. Crops 
typically experience some sort of 
stress early on, particularly in the 
spring when soils can be dry and 
nutrients are locked up. Building 
structure and root biomass early in 
the life of the crop will help it be more 
resilient to environmental stresses 
and topping up with Bridgeway 
later in the season will ensure those 
benefits manifest in the yield.

We were blown away by these 
results, and excited about what 
they could mean for the future - 
particularly if, as predicted, summers 
like the one seen in 2018 are soon 
to become the norm. Steve was also 
pleased with his findings, saying, “I 
am confident that Bridgeway is in the 
premier league of the biostimulants I 
have tested.”

His sentiments seem to echo 
that shared by growers who trialled 
Bridgeway across a variety of crops 
last summer.

On the ground
It’s clear that in the right situation, 
amino acid biostimulants have the 
potential to add substantial yield 
and quality benefits.To prove this, 
we went straight to the source; the 
growers. From barley to brussels 
sprouts, Bridgeway has already 
been used to push performance in a 
range of crops in stressed and non-
stressed on-farm trials. Bridgeway 
has consistently shown benefits in 
sugar beet, with yields increasing 
by up to +11 t/ha; replicated trials 
in 2018 have shown that three 
applications of Bridgeway at 2 L/ha 
produce the very best results. In root 
crops, Bridgeway increased speed 
of bulking (+2.2 t/ha per week) 
and yield (+12.4 t/ha) in potatoes, 
improving plant health and helping 
the crop better cope with stress. 
Bridgeway also trialled in onions in 
2018, where all treatments increased 
green leaf area, yield per bulb and 
overall yield. Here, the best results 
were shown to come from three 
applications of Bridgeway at 2.0 L/
ha. Three applications of Bridgeway 
also produced significantly higher 
yields in winter wheat grown on 
heavy clay; between +0.84 and 2.21 
t/ha when subject to waterlogging, 
drought or extreme temperature 
stress. 

So, the key question; how do amino 
acids work?

Breathing new life into your 
plants 
Plants require a good amount of 
certain key amino acids to assist 
with plant functions and healthy 
development. Under abiotic stress, for 
example, plants increase production 
of L-Proline, strengthening the cell 
walls and increasing resistance 
to weather extremes. Plants also 
rely on L-Glycine and L-Glutamic 
acid to produce chlorophyll and 
absorb the light needed for 
photosynthesis; a plant’s single 
most important chemical process. 
Then there’s nutrient uptake. Tiny 
molecules that can move easily 
through cell membranes, the amino 
acids L-Glycine and L-Glutamic 
acid are able to bond with certain 
nutrients, making them available 
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to the plant. Their ability to bind excess metals also 
means they are able to reduce metal toxicity. Certain 
amino acids act as precursors to hormones and growth 
factors; L-Tryptophan is involved in rooting, growth and 
development; L-Methionine is a precursor to ethylene 
which stimulates ripening, and L-Arginine is a precursor 
to cytokinin production involved in cell growth, auxiliary 
bud growth and leaf senescence. As one of the most 
critical phases of development, pollination and fruit 
formation requires high levels of amino acids. L-Histidine 
helps with ripening; L-Proline increases pollen fertility; 
L-Lysine, L-Methionine and L-Glutamic Acid increase 
germination; L-Alanine, L-Valine, and L-Leucine improve 
fruit/grain quality.

Bridgeway contains the key amino acids in higher 
concentrations than animal-based amino acids: 

•  L-Tryptophan (+40%) – fundamental precursor for 
rooting

•  L-Glutamic Acid (+39%) - Stimulates plant 
development, increases resistance to weather stress. 
Precursor of other amino acids. Helps adsorption of 
inorganic N

•  L-Aspartic Acid (+46%) – fundamental in metabolic 
processes and source of N

•  L-Serine (+43%) – increased resistance to stress

•  L-Lysine (+33%) – fundamental in stimulating 
photosynthesis

The product also includes organic (ready-to-use source) 
nitrogen. A major constituent of chlorophyll, nucleic acid 
(DNA and RNA) and amino acids, nitrogen is arguably 
the most important nutrient for plant development. 
Limited nitrogen supply has negative consequences for 
plants including reduced leaf area, chlorophyll levels, 
biomass, photosynthetic rate and yield of protein and 
oils. Transporting nitrogen to newly-developing flowers 
is a significant determinant for flower set, growth and 
abortion and is essential for proper development of 
male and female gametophytes. Since the application 
of nitrogen fertilisers to crops is limited, the additional 
boost from Bridgeway will be particularly useful, 
especially if the crop is deficient.

Recommendations 2019
Biostimulant products like Bridgeway are a valuable 
tool, helping us protect plants from abiotic stress and 
reach their full genetic potential in the field. To optimise 
plant health throughout the life of the crop, we would 
recommend applying 2.0 L/ha Bridgeway during crop 
establishment, then a top-up during key stages of 
development and ahead of any anticipated stress event. 
To discuss individual scenarios or to request our product, 
timing and case study guides, please feel free to get in 
contact with us at info@interagro.co.uk.

Vantage England & Wales 
(formerly AS Communications)    

are the UK’s most established 
supplier of precision farming 
products, offering best option 

advice, installation and 
ongoing support.

L E A D E R S  I N  I N D U S T R I A L  C A M E R A  T E C H N O L O G YTechnologies, Inc.

For More Information:

www.ascommunications.co.uk
(01480) 861824

sales@ascommunications.co.uk

LESS OVERLAP
LESS FUEL

LESS FATIGUE
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Despite not really wanting to start 
off with the weather it’s had such 
a significant impact on the farm in 
the last 12 months that I can’t really 
avoid it. Despite the late spring/early 
summer of 2017 being overly dry 
compared to an ‘average’ (what’s one 
of those anymore?) year, it turns out 
that here in Essex, 2018 was even 
worse for us! Once the ground had 
dried out enough to get the spring 
barley and beans in the ground in the 
3rd week of April I can recall we had 
one significant rain event a week or 
so post drilling and that turned out 
to be pretty much it until August! An 
out of action weather station means I 
haven’t got any exact recorded figures 
for rainfall in the period but the couple 
of times we did get something fall out 
of the sky we were talking 2-3 mm 
max which just disappeared instantly 
with the ground being so dry and the 
temperatures so high.

The Wheat’s looked like they were 
holding on ok, as was the W Barley 
and OSR for a considerable time into 
the drought, a benefit of the strip-till 
system, until we got to the point where 
it didn’t matter what establishment 
system would have been used, any 
wheat or barley on lighter land really 
started to suffer very visibly. This was 
evident come harvest, with one light 
and gravelly block of 1st wheat that 
had been looking like it was struggling 
for weeks yielded approx. 60t off of 
40 acres going by the trailer counting 
method. (Pic below of cutting that 
Wheat in late July).

The full toll of the damage on the 
1st wheats hasn’t been fully realised 
yet as it’s still all in the shed due for 
movement later this year but the heap 
is not as big as I would like. 

Kerrin as a 2nd wheat did well for 
us despite the year with a few light 
patches pulling down the average but 
I will take 7.7t/ha in the year we just 
had. 

The OSR ironically suffered from 
wet feet over the winter on about 15 
acres of the 70 we planted with next 
to nothing left growing on that area 
coming out of winter. We addressed 
some of the issues with some drainage 
work in the summer after harvest but 
the 55 acres we did cut, 3.4t/ha, 
again not great but it could have been 
worse.

Bazooka W Barley was disappointing 
especially for a hybrid but there’s only 
so much stress these crops can take 
and a couple of fields suffered from 
my lack of patience in September 
2017 and perhaps weren’t as dry as 
they could have been when drilled 
which hampered establishment in 
places, there is still some crop sold 
in the shed so final exact yield isn’t 
known yet but estimating 6t/ha so 
not very impressive really.

The spring crops really suffered 
compared to the winter crops almost 
from the day they were drilled, the 
beans especially which were very short 
and very few pods come harvest from 
aborted flowers due to the stress! I 
won’t shy away from the overall yield 
as we have to show the bad and the 
good but I’ll let you work it out, 28t 
sold off 28ha… no more said.

The spring barley didn’t tiller as it 
would normally and come harvest the 
crop had died before even being fully 
ripe with heads still pointing skywards 
rather than brackling over as usual but 
the grain was coming off at 12-13% 
moisture! 

Harvest started in the W Barley on 

the 16th of July, our earliest start since 
1976, and we had done everything 
apart from the spring beans by the 
3rd of August. The beans held on 
until the end of August till they were 
properly ready to harvest and were 
dry enough after a few showers but 
we managed to not have to put a 
single grain through the grain drier for 
harvest 2018 which I suppose is one 
small positive.

The new combine for 2018 flew 
through the crops without a hitch, the 
addition of the chaff spreader gave 
visibly better spread of crop residues 
back onto the stubbles which I believe 
has helped a lot with the following 
crops this autumn.

Winter crops for harvest 2019 
went in very well with almost perfect 
sowing conditions for wheat and 
barley in October 18 and even by 
late October the couple of fields I 
delayed drilling due to Blackgrass still 
went in a treat! The only slight ‘hiccup’ 
being a complete failure of the front 
diff on our drilling/spraying tractor 
whilst out drilling wheat meaning 
being hauled back to the workshop 
on the low loader and out of action 
for a month whilst the work was done 
to fix it. Luckily Manns sorted us out 
with another tractor (on the drill in 
the pic below) to get us going again 
to finish drilling which was very much 
appreciated! 

Wheat in the 1st wheat slot has 
been switched from the old timer 

February 2019

FARMER FOCUS UPDATE
ALEX SHUTES 
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Claire which has done us well over the 
years to a new kid on the block called 
Elicit and is looking good so far (Pic 
below taken on the 20th of Jan!)

The warmer weather has caused a 
greater than ideal level of mildew in 
the KWS Orwell Barley we are growing 
this year but it’s first dose of N, some 
Mn through the sprayer (in the pic 
below on the 14th of Feb) and finally 
a reasonable rain hopefully will have 
perked it up a bit though we may go 
through with a T0 in the coming weeks 
to keep a lid on disease.

The OSR sown in the 3rd week of 
August, having waited for it to finally 
rain and provide enough moisture for 
establishment, has got away well apart 
from a few random bare patches which 
don’t match up with the drill, sprayer 
or anything so I’m putting it down to 
slugs though I found very few on the 
surface. Now into February, its had its 
first dose of 60 kg/ha of N plus some P, 
K and S and with the warmer weather 
its really started to motor on. 

What I am pleased about is that 
despite finding the odd flea beetle 
at night when the crop was at the 2 
cotyledon stage I held off spraying 
and the crop grew past any damage 

and larvae numbers in the plant now, 
although some are present, are quite 
hard to find and don’t seem to be 
holding the crop back unlike some 
reports I have heard. I doubt it’s 
anything I have done specifically, I’ll 
just put it down to luck!

Cover crops of radish and oats prior 
to spring crops for 2019 went into 
ideal conditions in late August and 
early September and grew very well, 
they have been destroyed with a pass 
of Kyleo in mid Jan and for this year 
we have dropped beans in favour of 
combinable peas and switched from 
KWS Irena to RGT Planet for our 
spring barley. Drilling to commence 
soon hopefully although I do fear that 
mother nature will try and makeup for 
this dry spell we are still in at some 
point and it will take a considerable 
amount of rainfall to do so, ditches and 
ponds that we would normally see with 
a few feet of water in at this time of 
year have nothing in at all, something 
I am told has not been seen before! 
Could be interesting times ahead and 
that’s without even mentioning Br…..

 
Wednesday 26th and Thursday 27th June 

Lannock Manor Farm, Hitchin 
The independent conference and show for farmers who 

want to build and profit from a healthy soil

By farmers, for farmers
Tickets on Sale NOW - visit groundswellag.com

2019
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DRILL MANUFACTURERS
IN FOCUS...

SPRING HAS BEEN AND GONE ??

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

Early drilling has been going on 
thanks to the unseasonably warm 
weather, winter crops have not really 
stopped growing and by the look of 
some local overwintered, cultivated 
and blackgrass ladened ground, the 
green hue says that the Blackgrass 
has not been checked either.

There is no doubt that low 
disturbance drilling into stale seed 
beds is a useful tool in the fight 
against blackgrass, as well as delaying 
drilling for as long as possible in 
backend, the photo below shows 
a Ma/Ag drill sowing spring beans 
(Spring 2018) and it’s quite easy to 
see that the marker disc is disturbing 
far more ground than the drills 
disc coulters, this machine is now 
working on auto steer, but it shows 
very clearly the difference.

As with most low disturbance 
drills, speed also makes a big 
difference to the amount of soil 
disturbed, but there is the question 
of productivity to keep in mind, in 
order to increase working speed and 
output but minimise disturbance, 
the Ma/Ag drill can now be fitted 
with a press wheel which runs 
alongside the opening disc which 
allows faster working speeds while 
keeping disturbance to a minimum, 
especially in lighter or loose worked 
soils.

Add to this the Ma/Ag wide concave 
rear press wheel which also serves as 

seed depth control for each coulter, 
the drills 250kg coulter pressure which 
allows the drill to work in even the 
hardest soil conditions, the weight 
transfer from disc to press wheel 

gives a firming to the drilled ground 
and excellent seed to soil contact 
for quick germination, minimised 
moisture loss and reduced slug activity. 

Another first, last autumn we 
experimented drilling stubble turnips 
direct into stubble, as the local 
farmers attempts 2 weeks earlier in 
the next door field had been difficult 
and concerns about moisture loss 
were severe. Now, said turnips are 
being eaten, the stubble turnips direct 
drilled are noticeably larger than those 
conventionally drilled 2 weeks earlier, 
less moisture loss, that’s our conclusion.

Direct drilled stubble turnips yield 
better than those conventionally drill 
2 weeks earlier in next door field, is 
moisture retention the key? 

Photos below taken on the same day 
as direct drilled crop emerged.
For more information, contact : 
Ryetec, 01944 728186

Direct drilled crop emergence Conventionally sown crop on same day with 2 weeks 
earlier drilling date
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Written by Mark Atkins of Bio Farming Limited
In 2015 a colleague who operates a company supplying various biological based products into the agricultural market 
asked if I could make a product from him as his current supplier was increasing costs that would take it beyond what is 
viable for the farmer and agricultural applications. After studying the ingredients and coming to a conclusion that there 

could be some difficulty, due to a cartel of sorts on some of the ingredients, I declined the request but gave him a sample 
of a product that is supplied and used in the Sports & Amenity Turfgrass markets since 2007.  

Having not expecting to hear anything 
I was somewhat surprised when I was 
called and asked for a meeting, in which 
I was informed that the tramline trials, 
where the product has been applied 
on various crops has resulted in very 
significant yields as well as noticeable 
plant health. 

 That product has now been branded 
Exalt and instigated the formation of 
Bio Farming Ltd. 

 Bio Farming Ltd was formed in 2018 
that combines the knowledge and 
experiences of myself, Mark Atkins and 
Jeremy Hitcham. 

 Jeremy Hitcham, “I have been 
in the fertiliser industry all my life. 
Originally with Bunn Fertiliser for 19 
years before the company was sold 
to Koch Industries, where I stayed 
on for 6 years eventually leaving to 
establish my consultancy, Fertiliser 
Limited.  Shortly after I helped with ex 
colleagues from Bunn to established 
Payne Crop Nutrition at Fakenham in 
East Anglia.  Later that year Mark and 
I  had the opportunity to create Bio-
Farming Ltd. A concept we had over 
many years hoped to create into a 
reality. We believe that many soils have 
been unknowingly neglected and by 
utilising a wealth of experience and 
combinations of our unique products 
we can make soils perform better”. 

 Mark Atkins, “as a farmer’s son and 
having spent many long hours working 
the land and all that comes with the 
industry, I like to feel that agriculture 
is in my blood and my feet are in the 
ground, it certainly feels that way.”  

My career moved from farming to 
a spray operator and as an Arable 
Specialist with Dalgety Agriculture 
in the south of the country before 

a shift in to turfgrass production 
and management, which found me 
heading to Saudi Arabia for a 3 year 
stint managing the construction and 
maintenance of 12 new, one million 
USD pitches throughout the kingdom, 
followed by managing a 110 ha turf 
farm and the first all grass golf course 
perched in between the wadis and 
sand dunes 40 miles outside Riyadh 
with summer temperatures of 45oC 
plus and winters of -1.

A contract to supply 500,000 m2 
(5 hectares) to Dubai, UAE, which 
was harvested as 20 m2 large rolls 
and washed with a homemade ‘turf 
washer’ resulted in the offer to manage 
the ‘grow-in’ and construction of the 
Abu Dhabi championship golf course, 
along with lots of other ‘must do’ 
items, involved the making a makeshift 
sprayer from a hydro-seeder tank and 
pump, a length of scaffolding pipe 
and irrigation sprinklers to apply some 
very noxious pesticides and home-
made liquid fertilisers! A final move to 
Dubai in which I introduced an organic 
granular fertiliser for use on golf & other 
sports turf facilities before returning 
to the UK with my family in 2000. A 
fantastic experience with at times 
some very difficult growing conditions 

of brackish saline / sodic soils and 
questionable recycled irrigation water 
qualities, extreme temperatures and 
not to mention all those people I met 
along the way at work, playing rugby 
and parties.

Upon my return to the UK I 
was asked to and undertook the 
agronomy at various golf course 
construction projects, which were 
once again overseas where on making 
recommendation I was asked if I could 
supply the ‘specific grades / analysis’ of 
products  as were identified and the fact 
that none were found in the catalogues 
of the supply trade companies. 

One Saturday afternoon at home and 
alone in the kitchen I blended various 
powdered mineral fertilisers with 
zeolites and humic acid. After knocking 
them about in a drum with some water, 
screening and then drying the granules 
in the oven, yes! all windows were 
wide open, I had produced a granular 
fertiliser.  The then ‘Scotts Company’ 
based at Howden produced these 
specific grades on my behalf which 
were then sold to clients. This was the 
start of my formulating and trading of 
bespoke products 

After many hours of research reading 
and discussion with others, the vital 
roles from the myriad of the microbial 
communities in soils, plants, humans 
and every living entity was becoming 
more and more apparent. 

With colleagues, a combination of 
what I call ‘microbial nutriments’ were 
explored. Initial the product was of 
individual substances that were tank 
mixed before application whereas now 
a days many have been formulation 
as complexed solutions. The benefits 
of these was being seen by turfgrass 

 AN ONGOING 
EVOLUTION

Photograph: irrigation of ‘Tifway 419’ hybrid 
Bermudagrass coming out for dormancy February 
1995. Deep well ‘borehole’ water drawn from 1500 m 
depth, hence the ‘steam’(Dirab, KSA)
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managers on all sports turf surfaces 
with increased vigour and plant health. 

 In  2007, a Dutch owned UK 
subsidiary bought my small company 
as the benefits from their aeration 
equipment coupled with applications 
of the ‘microbial nutriments’ were 
seen as perfect synergy.  Research 
was undertaken at the Royal Holloway 
College (London University) with a 
PhD sponsored study on the effects of 
reducing soil compaction that resulted 
in the booklet ‘Life Beneath Your Feet’ 
c/o Charterhouse Turf Machinery Ltd 
Under the watchful eye of Professor 
Alan Gange further evaluation was 
undertaken to quantify the effects of 
the microbial nutriment on grass plants 
in as gown on a golf tee. 

After what seemed ages of a 6 month 
period results were issued to great 
excitement as the applications had 
increased the root length colonisation 
(RLC) of ‘mycorrhiza’ from 12.6% 
to 23.1%. and beneficial bacterial 
abundance of 71%.

In the words of Professor Gange:- 
“In mycorrhizal terms, this is a large 
increase. We would not expect levels 
to increase to, say, 50% or 60% (i.e. 
those found in natural grassland) 
because of the carbon limitation 
imposed by clipping. Plants fix carbon 
through the process of photosynthesis 
and about 20% of the annual fixed C 
is directed to the roots to feed the 
mycorrhiza. This is the sole energy 
source for the fungus. Continuous leaf 
removal reduces the amount of C fixed 
and hence limits fungal abundance. 
Therefore, this product significantly 
increased the abundance of microbes, 

both bacterial and fungal, in the soil”. 

This product now branded as 
Concordia has shown that the affect 
form applications on forage grass 
product has the ability to increase 
fresh weight yield by 5.05 tonnes / 
ha an increase of 33.2% and its dry 
mater content by 1.49 t/ha or a 45.6% 
increase. 

There is now becoming more 
and more data of the benefits of 

mycorrhiza for soil and plant health, 
the sequestration of Carbon Dioxide, 
efficacies of Nitrogen assimilation and 
others with subsequent and ongoing 
benefits. 

Since then various other substances 
have been appraised which continue 
to be applied to some very prestigious 
sports pitches and other sports turf 
surfaces (The Emirate Stadium Pitch, 
Liverpool Anfield Road, Leicester City 
King Powder Stadium Pitch, Cardiff 
City Stadium pitch and others). 

Plant health and disease In sports 
turf the number of plant protection 
products are becoming less available 
as well as being very costly, where a 
single application of a fungicide can be 
between £600 - £1000.00 / hectare ??  

 With the use of the microbial 
nutriments, plant health elicitors in 
combination with precise nutrient 
applications plant health is improved 
and the incidence of disease 
infestation has become almost non-
existent. This means the grass plant, 
that is constantly under stress from 

Applying Concordia microbial nutriment’ with physical 
aeration to a sports field.

Root colonisation of mycorrhiza fungi solution
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daily mowing, the need to perform, 
possess high aesthetics and ‘for the 
game is not compromised from the 
negatives of disease infection and slow 
recuperation. 

 The benefits to the clubs are 
financial, agronomic and environmental 
as the products are on the whole 
non-hazardous, being derived from 
sustainable plant extracts, bespoke 
and with most being produced in the 
United Kingdom flexibility, availability 
and delivery schedules are maintained. 

The product range is not large 
consisting of four categories: 

 1  Microbial Nutriments and 
‘Fertiliser Supplements’ 

Humic substances, as powder, soluble 
powder, slow release granular, Liquid 
Nutrimus and Nutrimus UltraFINE 
grades

These materials are available for 
direct applications or as supplements 
to granular and liquid ‘fertilisers’. 
High values of labile Carbon support 
microbial communities and help 
balance Carbon:Nitrogen ratios. 

Composition: 

Note Table 5 - * Leonardite ranges 
considerably in humic and fulvic acid 
content. For example, deposits can 
have as low as 10% humic acid content 
and as high as 78%. It’s derived from 
Lignite based coal and was formed 
in saltwater deposits. The other 20-
90% of the product that isn't the 

active ingredient is made up of ash 
and heavy metals. The comparison of 
the two is clearer when you take into 
consideration the enhanced nutrient 
quality and properties Nutrimus has 
over Leonardite shale.

Humic substances have been proven 
to improve the quality of soil, growth of 
soil organisms, and uptakes of nutrients 
by plants. The benefits of humic and 
fulvic substances are well documented. 

The direct and compounding benefits 
where one benefit will lead to the 
next are:  

•  mprovement of soil chemistry and 
structure  

•  improvement of biological status of 
soils  

•  improved utilisation of nutrients 
supplied and obvious cost savings  

•  improved water utilisation and 
possible cost savings  

•  improved yield – higher income/ha  

•  improved quality – higher income/
ha

2. Plant and Soil elicitors & enhancers

Exalt

•  A complex of 4 Non Hazardous 
botanical extracts with multifaceted 
modes of action within the soil, the 
plant rhizosphere and the growing 
plant.  

•  Organic surfactants help to diffuse 

liquid homogenously into the soil 
profile 

•  Microbial nutriments promote a 
rich biological ‘microbiome’ 

•  Elicitors, promote Systemic 
Acquired and Induce Resistance, 
acting similarly as an inoculation, 
kick starting the plants own 
immune system 

•  Naturally occurring synergistic 
back ground nutrients & amino 
acids provide nutrition 

• Apply Exalt at: 

 - pre sowing 

 - post germination p 

 -  Exalt can be tank mixed with 
most liquid nutrients and other 
compatible products 

 - T ank mixing with glyphosate and 
selected herbicides 

 -  Tank mixing with selected 
fungicides 

 N.B. That all and every tank mix 
product should be first tested with 
a ‘jar tests’ as some adjuvants can 
be reactive. Exalt contains naturally 
occurring surfactants and tackifiers. 

 Application rates: o Cereals  & OSR   
1.5 – 2 litres / Ha o Root crop (carrots, 
potato) 2 l/ha o Legumes   1 l/ha

Protos

A liquid EC FERTILISER - PK Fertiliser 
solution: containing

Table 3 top

Table 4 left

Table 5 above
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•  Potassium Phosphite 50% Liquid 
contains a high level of Phosphate 
at 30% w/w in Phosphite form.  

•  A very good P-source that also 
increases general plant vitality and 
resistance to stress.  

•  Developed to fertigate in soil grown 
covered crops and hydroponics as 
well as for foliar application. Also 
suitable for dipping plant roots 
prior to transplanting. 

•  Transparent liquid solution of high 
purity  

•  Improves general plant immune 
system 

•  Enhances root growth 

Product Characteristics 

•  Production process certified 
according to ISO 9001:2015 

•  Highly concentrated solution 

•  Low on Sodium and Chloride 

•  Low on heavy metals 

Apply at the higher application rate 
during period of high stress. Tank mix 

with fungicides to increase efficacies. 
Apply at 5 - 10 l/Ha

3. Micronised Mineral Nutrition 

•  The Parvus product range of 
micronised mineral nutrients are 
available as liquids and wettable 
powders are used extensively for 
sports turf management, which are 
now being used in agriculture. 

•  By micronising mineral elements 
their ability to be accessed by 
microbes and assimilated by the 
growing plant is very evident 
with plant response to health and 
subsequent yield increases, higher 
dry matter content all of which lead 
to reduced risk of infection, better 
shelf life and nutrient contents. 

 •  It is not uncommon to attain dry 
matter contents of perennial 
ryegrass of >30% with 
metabolisable energy values (M.E) 
of 12 – 13 kJ/Kg.

Research and Development 
R&D is and will be an ever ongoing 
process in order to better understand 

these and now materials to determine 
application rates, timings & frequencies 
and also most importantly when not to 
apply.   

The evolution of Bio Farming is 
in real terms just beginning with 
comprehensive trials to be undertaken 
this year and as on going to quantify the 
carryover of benefits for subsequent 
crops and soil health 

Soil Health – the new Muck and 
Magic’ 
I know that is this publication the 
awareness of all matter biological, 
microbial is well appreciated, yet there 
is still the belief that all these types of 
products are ‘muck and magic’ well, 
that is exactly what it is mother nature 
working her magic as has always been 
so. 

Cause and Effect 
Certainly, in sports turf, the client with 
whom I work, will ask the question 
‘what is the cause of a particular issue 
and plant condition’ as opposed to 
reaching for the pesticide bottle. 

Bio Farming Ltd, evolved 

organically from the positive 

synergies found within the 

amenity and agricultural sectors.

Utilising science based innovative 

products to supplement mineral 

nutrition and microbial 

nutriments that support and 

promote the rich microbiome 

within a living soil and plant 

towards higher, cost effective 

crop values and carry over soil 

health benefits.

Enquiries: call: 0800 083032  www.bio-farming.co.uk

NUTRIMUS Liquid carbon high purity humic substances liquid formulations

  Granular & Powder grades available

EXALT  Naturally occurring Bio-Nutrients. Crop specific formulations

CONCORDIA Feeds and increases the abundance of indigenous beneficial 
microbes (Mycorrhiza Fungi & Bacteria)

PROTOS 30% Potassium Phosphite solution

AMINO-E Short chain peptides & L-amino acid-based foliar liquid

VELOX  Microbial inoculants as liquid and powder formulated grades with 
very high content levels of colony forming units (cfu)

Micronised Mineral Nutrition
  High nutrient contents. Available as liquids & wettable 

powder/micro granules. High efficacies supplying plant nutrient 
requirements and addressing deficiencies, boosting crop potential

PARVUS  SILICON high purity 12.9% Si (27.6% SiO ) with/without boron2

  CAL-S 13.64% CaO 18.2% SO  3
  CAL-C  36% Ca (50% CaO) Calcium carbonate for crop sensitive 

requirements

NORDOX AGRO  Cuprous oxide 

  Verno  30% Cu O 30% ZnO2

  Verno Manganese 34% MnO

sustaining long term productivity through innovative products
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Two extraction methods are commonly 
used in the field: one is chemical with 
mustard and the other mechanical, 
simply using a good spade. Mustard 
contains an active ingredient, allyl 
isothiocyanate (abbreviated AITC) which 

has urticating properties. As soon as 
they feel the presence of the molecule, 
earthworms have only one desire: to 
flee! The protocol, clearly defined by the 
Agricultural Observatory of Biodiversity 
(see box insert) . The mechanical 

extraction consists of sampling at several 
different locations representative of the 
land parcel, a block of soil corresponding 
to the dimensions of the spade used, 
then "delicately" dissecting said block 
in order to account for the current 
earthworm community. It could not be 
simpler.

How Effective are these 
methods? 

Some time ago, we interviewed a 
number of zero tillers about these 
methods. This was not a formal survey, 
but it has allowed us to confirm the 
importance of the earthworm and 
the need to monitor the condition of 
your soils according to the level of 
the Earthworm population present. 
Farmers that have tried these methods 
in general find them effective but are 
critical of the mustard method saying is 
more time-consuming than the spade. 

FRENCH METHODS OF WORM 
COUNTING COMPARED 

The undisputed indicator of a “healthy” soil is the earthworm. There are various methods of sampling (or extraction) in order to 
estimate a level of communities and analyse the different species present. But what is the best of these methods, both chemical or 

mechanical in nature? In this article we will discuss the methods you can use on your own farms.

Above: This is one of the largest earthworms collected during soil sampling in the southwest of France. It is more 
than 30 cm long and almost 10g. It only takes 10 individuals like this per m2 to total one tonne of biomass / ha. 
Since earthworms account for between 20 and 25% of the total biological activity of the soil, it is possible to be 
between 4 and 5 t of total biomass / ha. It also means that a mass of forage is needed to feed this little world!

The Mustard System
Above all, it is important to choose 
a time for earthworm activity (spring 
and autumn), when the temperature is 
“normal” and the soil is moist.

Materials required:

•  4 pegs + string + tape (to create 1 m²)

•  A watering can of 10 l + watering rose

•  12 small glasses of 150 g of fine and 
strong amora mustard.

• 60 l of water + rinse water

•  sampling forceps + basin + black 
surface type tarpaulin.

• Disposable gloves.

•  A guide for the identification of 
earthworms (www.observatoire-
agricole-biodivers.fr)

Method:

1.  set up three sampling zones of 1 m² 

spaced 2 x 2 x 6 m on a homogeneous 
and representative surface of the 
plot (space to be mowed in the event 
of significant presence of vegetation).

2.  Prepare the solution on the spot, 
with gloves: for each watering, dilute 
two small pots of mustard in the 
watering can of 10 L

3.  Prepare a basin of water that will 
allow harvesting the extracted 
worms.

4.  For each of the three zones of 1 m², 
apply at 15 minutes intervals, two 
applications of 10 L each of diluted 
mustard not hesitating to water a 
little wider than the m². Remove the 
earthworms that rise to the surface of 
the soil during the quarter of an hour 
between the two spreads as well as 
during the quarter of an hour after 
the second spreading. Take only the 
individuals present on the m², until 

each individual is completely out of 
his gallery (avoid cutting them). Place 
them in the basin of water, which 
makes it possible to rinse them and 
thus avoids their death.

  note: if earthworms continue 
to come out after 15 minutes 
following the first application, 
delay the second application and 
favor the harvest of earthworms.

5.  Carefully take each individual 
harvested from the basin of water, 
spread them on a black surface 
(tarpaulin type), identify them and 
separate them according to the 3 
groups (www.observatoire-agricole-
biodiversite.fr). count individuals by 
group.

6.  Return earthworms approximately 2 
m from the plot.

Source: Agricultural Observatory of 
Biodiversity.
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A question is also raised, although these 
two methods appear effective, do they 
allow us to catalogue all the individuals 
present? In other words: are the worms, 
disturbed either by the mustard or by the 
mechanical disturbance of the spade, not 
fleeing outside the sampled block?

We asked Guénola Pérès, a 
recognized expert on earthworms at the 
Agrocampus Ouest agronomy school 
in Rennes: "Indeed, the addition of the 
chemical extractant can cause them to 
flee; for example to push them down 
further into the soil, instead of bringing 
them up. From experience, I can say 
that by reflex, they flee mostly to the 
top, where oxygen is most present. 
Regardless of the method, it will always 
remain a possible approach and should 
not be assumed to be an exhaustive 
count of a community at a given location. 
We cannot achieve 100% accuracy, but 
we can get close to it and thus have a 
picture as representative as possible of a 
community within the soil parcel.

The sampling technique for the chemical 
method is important to make it possible 
to find all the species in a population and 
to have the best analysis of them. Added 
to this the need for three or even four 
repetitions of the process. 

The sampling surface of the mechanical 
method is smaller, but does risk losing 
efficiency compared to the chemical 
technique. "That's why we have to repeat 
the extraction here too. With the spade, 
one can pick a place poor in earthworms 
whereas at the side, there were more. 
That's why, I advise, when doing the test 
with the spade, to repeat at least 5 or 6 
times” (G. Pérès)

Soil vibration due to penetration of 
the tool can also cause individuals to flee 
outside the sampling area. "It all depends, 
in fact, on the force with which the 
person puts in his spade and the speed 
with which it extracts its block," says 
Guénola.  "It is better to do it as quickly 
as possible so the strength is rather an 
advantage. Above all, do not "slice" your 
block slices because it is necessary to 
avoid cutting worms as much as possible. 
On the other hand, you really have to 
take the whole volume of soil: once the 
block is removed, if there is soil left in the 
hole (which often happens), you have to 
have a clean  hole with sharp edges. Also 
some researchers, when using the spade, 

will still spread in the hole a solution of 
mustard, or even formalin which traps 
recalcitrant anecdotes.

Moist soil, Wet and Active 
Worm
The method depends on the soil 
conditions. Sampling should not be done 
in dry soil but in hot and sunny weather. 
The soil must be sufficiently warmed 
up. Otherwise, some of your worms will 
be inactive, rolled in a ball in cavities 
and they will not go up, even with an 
extractant. The chemical method is 
therefore ineffective when the soil is not 
humid enough. It is better to sample in 
the autumn or at the end of winter, when 
the soil is moist but not waterlogged.

When it's hot, the time of day is also 

important. Sampling should not take 
place in direct sun or hot weather! Even 
if the mustard effect forces them to the 
surface, as soon as they feel the sun, the 
anecdics can plunge again. It is therefore 
advisable to take the samples at the 
beginning or end of the day.

Finally, G. Pérès insists: you have to 
know how to take your time. This too will 
influence the quality of the result you 
get. For example, if your sampling area 
is very full of vegetation, you should take 
the time to mow, also take the trouble 
to harvest all the worms present in the 
entanglements of roots. These too count! 
At this level, cultivation in the autumn 
does not make it easy for us ... 

We will end with another question 
about the mustard method: why is it 
advisable to use the mustard brand Amora 
Fine and Strong? Not that the researchers 
are sponsored by Amora but simply 

because this mustard is everywhere, and 
it is better to use the same product to 
have references and make comparisons. 
When you use another mustard, you can 
get different results. Finally, the pots are 
then practical to store the earthworms 
punctually during the sampling before 
releasing them. Just like fishermen we 
identify them, we count them, we weigh 
them and possibly we take a picture with 
before releasing them!

Editor’s note - although “Aroma fine 
and strong” maybe common in France 
we suggest that in the UK Colman’s 
mustard maybe a more consistently easy 
to find product!

Mustard is not the only extractant 
that will bring out earthworms from 
their galleries. there is formalin, much 
more effective, still used in scientific 
experiments but not recommended, 
because of its toxicity for users. 
Mustard, less toxic, is much easier 
to use; it is not expensive, and 
we find it everywhere. G. Peres 
and his students went looking for 
other extractants. "I had hopes for 
vinegar," says the scientist. I still have 
some but for the moment, it's not 
conclusive. In high concentrations, 
vinegar kills earthworms. Among 
all the tested products, wasabi has 
been quite interesting, even more 
effective than mustard. Wasabi, as 
well as being a condiment used in 
Japanese cuisine, it is originally a 
plant of the Brassicaceae family. 
The condiment is obtained from 
the stem Eutrema japonicum 
which is obtained as a green paste. 
but wasabi is not found at every 
street corner and it is an expensive 
product to extract earthworms 
when compared to mustard!

Mustard is not used pure. It is 
diluted at the rate of 300 g per 10 L 
of water. A good dilution is essential 
to the success of the method. if your 
mustard solution is not properly 
mixed, more concentrated solution 
pockets are formed and the method 
is biased. So, mix and mix again 
before spreading! The specialists 
even recommend shaking the 
mustard beforehand in a container 
with a little water like a cocktail 
barman might!

Compliance with the protocols begins with that of 
the sampling surface: 1 m² for the chemical method. 
The method should be repeated a minimum of three 
minimum times.
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One of the strangely satisfying things 
about farming is the opportunity we get 
each year to wipe the slate clean and 
plant a new crop into a field. Whether 
the previous crop had ranged from 
outstandingly good to outrageously bad 
we all get the opportunity to start again!

This year I’m really looking forward 
to that “starting again” on more than a 
couple of fields. We all wish we could 
grow 12t/ha+ crops of wheat every 
year on every field (and I’m sure there 
is someone doing just that sitting at the 
bar in their local public house!) but the 
reality for many of us is that we have 
some fields that “perform” well most 
years and others that are just always 
more hard work.

The real frustration is when crops 
are planted in good conditions and into 
“good land” and then fail to deliver. 
That has happened on a number of 
our Oilseed Rape crops this year and 
I’m still scratching my head as to why. 
Strangely enough the headlands have 
emerged and developed well but it’s 
the middles of the fields in many cases 
where emergence and development 
have been frustratingly slow. With 

slugs, CSFB, rabbits and pigeons this 
crop is starting to lose favour here with 
us. I guess it’s just typical, or a further 
development of my character, that this 
coincides with the year I’ve decided to 
invest in a low disturbance subsoiler 
with a small grain seeder to plant Oilseed 
Rape with a companion crop. (facepalm 

emoji would nicely sum that investment 
up!) Whether that ever happens now 
is debatable but at least we have the 
subsoiler for contracting and occasional 
soil rehabilitation where required.

On a brighter note the second wheat 
that for the most part of winter has just 
looked like stripey stubble has begun 
to turn green! The rows of wheat that I 
and my agronomist insisted were there 
have decided to make an appearance 
above the previous wheat stubble 
and the recent spell of warm weather 
combined with some early applied liquid 
nitrogen have seen crops move forward 
to a place where my ego is slightly less 
dented! Wheat after Oats is also pulling 
away nicely after a fairly slow start but 
the star of the show and the pictures 
that most often appear on my Twitter 
homepage are of wheat after Oilseed 
Rape planted straight into the regrowth. 
The evenness we are seeing now after 
7 autumns with the no-till approach is 
really encouraging. I would even say that 
headlands are establishing better than 
the middles of fields. That’s even more 
encouraging when your field are small!

Looking forward to this spring we 
will be planting a larger than expected 

Learning from our mistakes!

FARMER FOCUS 
TOM SEWELL
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Two drilling options for OSR

First wheat after OSR Second wheat after OSR
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area of spring beans for ourselves and 
another farmer locally. We didn’t plant 
in the warm dry weather at the end of 
February as I was convinced winter 
wasn’t finished and the “River Fields” 
were bound to flood if I planted too 
early!

This winter has been relatively 
quiet and relaxing. We haven’t had 
many major projects to consider and 
other than a few meetings, shows and 
discussions, life has been steady. No 
major machinery has been changed and 
we are getting ready for an expected 
period of uncertainty given the current 
political situations! 

I’m very blessed to have farmed for 
the past 25 years with my Dad and this 
continues with only a little part time 
help and an occasional contractor to 
help out when required. But like many 
other father and son farming businesses 
there will come a time when Dad is 
unable to continue for whatever reason 
and I’ll have to either employ someone 
or invest in faster or wider (or both) 
machinery so as to cover the workload 
single handedly.  The shortage of skilled 
farm labour with the ability to operate 
the machinery of today is a concern to 
me. Perhaps collaboration with a like-
minded neighbour is the way forward. 

Perhaps we will all be operating a fleet 
of robots from the comfort of our arm 
chair or the seat of our electric pickup?! 
Or perhaps, as a number of UK farmers 
are looking at, we will be pulling 12m no-
till drills and 36m sprayers with 240hp 
tractors and covering vast areas of land 
with just one man?! I’m very interested to 
see what’s ahead and keen to embrace 
the opportunities that come my way. I’m 

sure there will be much more learning on 
the way and many more mistakes made 
on that journey. But as someone once 
said “it’s better to have tried and failed 
than to have never tried at all”

Keep trying new things, keep learning 
and keep advancing your farming 
system. 

Till next time!

 

The air above every hectare of your farm contains 70,000,000kg 
of nitrogen - Your soil contains a further 5,000kg                       

so you are never short of nitrogen  
However, this is NOT in a plant ‘available’ form BUT IT CAN BE! 

 

We have been working with nitrogen fixing micro-organisms for  
many years with varying results - UNTIL RECENTLY.   

We have now cracked the secret that makes them work.  
Just think about it -  NATURAL NITROGEN - NO CARBON FOOTPRINT  

In fact your crops will sequester carbon, again from the atmosphere,  
putting it back into your soil where it belongs.  
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Is  NOW the t ime to  choose a bet ter  opt ion ?  
V i taplex  B io  -  The NATURAL Ni t rogen.  

NEXT SPRING’S CROPS START NOW! 
For a FREE information pack telephone: 01366 384899 any time 

(Agents and distributors required, call for more details: 07990 511991) 
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As farmers we are observers.  We 
observe the weather, the growth 
stage of crops, the condition of 
animals and the state of our bank 
accounts avidly.  We have, however, 
failed, as an industry, to observe 
the obvious and the excuse that 
we did not recognise the effects 
of what we were doing does not 
wash. Our observations have been 
confined to a ‘need to know’ level; 
crops that need nitrogen, sheep that 
need worming or hedges that need 
trimming.  We have patently failed 
to observe, or have refused to see, 
the red warning flag that has been 
waving at us for decades.  Articles 
and statistics about declines in 
farmland birds, adverse effects of 
pesticides or losses of soil have been 
treated as the concern of academics 
or pressure groups.  This information 
has now coalesced to form a gigantic 
red flag that we can no longer fail to 
observe.  It has advised us to change 
and there is a growing belief this 
change is imminent.  It is important 
now that we begin to observe what 
is around us to provide proof of 
change.  We do not always have to 
provide highly intellectual refereed 
papers in learned journals.  The aptly 
termed observational study can gain 
recognition especially if it is part of 
a larger exercise.  We have become 
a keen observer of all aspects of the 
farm environment and realise that, 
very often, these observations lead 
to positive outcomes.

Our family are the current 
custodians of 2600 acres of land 
with a chalk geology in Wiltshire, 
England.  

This land has experienced the 
early efforts of the Bronze Age 
population, starting some 4000 
years ago, to grow food for a 
growing population through to the 
zenith of the ‘chemical farming’ era 
of the 1970’s and 80’s.  Shadows of 
early occupancy are prominent over 
a large section of the farm, overlain 
with modifications of Medieval 

origin.  This land provided food, 
and a living, for many generations 
through periods of economic, 
political and climatic upheaval.  Its 
soil was nurtured in order that it 
could maintain livestock and arable 
farming, whatever nature and man 
threw at it.  Systems were developed 
to sustain this.  In early times pare 
and bake, whereby thin chalky soils 
grew crops until the soil became 
exhausted, was employed.  Cropping 
was then abandoned and eventually 
livestock were grazed on reverting 
grasslands so that organic matter 
and nutrients were assimilated 
until cropping could begin again.  A 
lingering memory of this practice 
may occur in field names Bake 1 and 
Bake 2.  Later systems comprised 
rotations of grassland, fodder and 
arable crops as marked by field 
names like Sainfoin.  The limits of 
soils suitable for cropping were well 
judged and were established in the 
name of fields, for example Starveall, 
which leave no doubt that this was 
difficult land to extract a living from.  
The many fields which were primarily 
used for grazing are memorised in 
having the suffix Down in the name.

Historic land management 
practices changed in the post-war 

era with the limits on soils that 
could be used for cropping being 
overcome and the necessity for 
livestock being reduced.  Continued 
intensification saw inorganic 
fertilisers and pesticides replacing 
previous systems.  This marked a 
cataclysmic landscape-scale change 
with the disappearance of most high 
quality downland, not only here but 

over the whole of England underlain 
by chalk.  In addition, the character 
and content of the cropped area 
changed dramatically.

Into this changing world stepped 
the previous owner of Pertwood.  
Along with many other people a 
different world-view was held in 
which peace and love, together 
with everything organic, including 
farming, would generate happiness 
all around.  Unfortunately for them 
the rest of the world did not agree 
and the farm, together with its 
entourage of alternative lifestyle 
people, fell on hard times.  

We took ownership of Lower 
Pertwood Farm in 2006 and resolved 
to establish an economically and 
ecologically sustainable organic 
enterprise.  We realised that 
progress could be made by utilising 
up-to -date knowledge, technology 
and business acumen though this 
should run in tandem with tried 

LOWER PERTWOOD FARM

Fig. 1  Ancient field systems at Lower Pertwood Farm 

Ancient Celtic farm systems on protected downland 
at LPF

Aerial picture of different flowers and forage crops 
along the A350

Wilfred Mole writes about his farm. 
Our family are the current custodians of 2600 acres of land with a chalk geology in Wiltshire, England. We took ownership 
of Lower Pertwood Farm in 2006 and resolved to establish an economically and ecologically sustainable organic enterprise.
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and trusted skills and methods.  It 
is now over 30 years since the farm 
became organic and 12 since we 
took ownership.  Those 12 years 
have involved a precipitous learning 
curve. Fortunately, we knew   others 
gripping onto that same curve and 
together we have managed to 
maintain a forward momentum.  It 
is gratifying that throughout this 
period the Organic worldwide grew 
steadily with the demand for our 
Organic Malting barley and Porridge 
oats expanding steadily. Prices have 
risen year on year and have been 
largely indifferent to violent global 
commodity price fluctuations for 
conventional cereals. 

This is partly because the adjacent 
slope, of conventional farming, is 
rapidly becoming steeper.  Perhaps 
it should be called the Slope of 
Realisation as it is coincident with 
an awareness that the modern 
agricultural revolution has come at a 
high price.  At its most fundamental 
level the revolution has been 
paid for by the degradation of 
our raw material, the soil, along 
with numerous other ecological 
breakdowns which has resulted 
in the screws being tightened on 
the conventional farming business 
model.

The Wildlife Dividend  
We have recently purchased land 
that has been conventionally farmed 
for generations and is immediately 
adjacent to organic system fields 
on Lower Pertwood Farm.  This 
provided an opportunity to compare 
systems regarding an important 
measure of soil health, its biology.  
In 2018 we investigated populations 
of ground-dwelling invertebrates, 

ground beetles and spiders.
Ground beetles are key indicators 

of change in their environment 
with populations that react rapidly 
to alterations in factors such as 
climate, soil cultivations, pesticide 
usage, cropping type etc.  Levels of 
soil moisture have a major impact 
on beetle survival both directly and 
consequentially because of changes 
in the amounts of their invertebrate 
prey.  Prey levels depend on 
organisms further down the food 
chain, such as fungi and algae which 
are also affected by moisture levels.  
So, changes in beetle numbers reflect 
soil biological activity.  Spiders are 
similarly affected by these factors. 

Our study certainly confirmed a 
difference in soil health between 
systems.  Almost 4000 specimens 
were trapped, counted and identified 
between April and July.  The organic 
field had three and a half times the 
number of beetles and twice the 
number of spiders than found in the 
conventional field.

Part of the reason for this large 
difference was thought to be the very 
dry summer weather experienced in 
2018.  The organic matter content 
of soil in the organic field was 
double that of the conventional 
field and this, together with shading 
provided by cover crops and weeds, 
aided beetle survival.  Obviously any 
direct or longer-term chronic effects 
of pesticides were absent in the 
organic field.  

This exercise provided an accurate 
and meaningful measure of soil 
health.  Our organic soils were 
more resilient to major droughting 
episodes and, therefore, remain 
more suitable for crop growth.  This 
is an important finding if climate 

change predictions continue to be 
proved correct. 

These results also link into more 
favourable conditions for organisms 
further up the food chain.

Intensive bird surveys have been 
conducted at the farm over the 
past four years with a particular 
focus on one typical, and now highly 
threatened, farmland bird.  Corn 
bunting populations declined by 90% 
between 1970 and 2010 nationally 
and this decrease continues but 
diligent observations coupled with 
some farm management options 
being taken in favour of the birds 
has resulted in an amazing story of 
recovery at Lower Pertwood Farm.

These birds breed in cereals and 
grassland then overwinter on stubble 
and grazed grassland.  The extended 
provision of cereal stubbles, to help 
weed management, together with 
highly favoured leys with red clover 
on the farm saw an increase from 
300 to 600 overwintering birds on 
the farm over the period 2014/15 
to 2017/18.  Seeds on the soil 
surface in stubbles and the tops of 
new growth in the clover/ryegrass 
leys provided a valuable winter food 
resource that enabled the winter 
survival of these birds.  

Surveys of breeding birds, carried 
out in 2015 and again in 2018, 
recorded an increase from 132 to 
235 territories, a remarkable upturn 
of 87% in three years.  This success 
was promoted by the slightly later 
harvesting of cereal crops in the 
organic system compared with 
the increasingly earlier harvesting 
dates on conventional where nests 
are destroyed before chicks have 
fledged.  When birds nest in grass 
leys cutting for silage normally takes 
place a week or two before fledging 
and, again, nests are destroyed.  
At Pertwood observations have 
determined that there is a preference 
for nesting in leys with red clover so 
those leys with white clover are cut 
first with red clover leys being left 
until chicks are observed flying.

Corn bunting, along with many 
other farmland birds, feed their 
young on invertebrates and it is 
likely that the enhanced levels of 
invertebrates found in our organically 
farmed habitats are highly beneficial 

Organic winter oats ready to be harvested

Haymaking Red Clover /Grass  mix on thin chalkland



DIRECT DRILLER MAGAZINE www.directdriller.co.uk   87

to these bird populations.
At the top of the food chain sit the 

birds of prey and we monitor their 
breeding success using nest boxes.  
In 2018 three broods of barn owl 
produced 8 young and one brood 
of kestrel produced five young.  
Interestingly, the success rate at 
Lower Pertwood Farm appear to have 
exceeded that in the surrounding 
locality where dry conditions have 
been cited as the cause of a decline.  
This, perhaps, again indicates that 
healthier, moister soils continued 
to supply small mammal and 
invertebrate food for these species 
on the farm whereas birds nesting 
on non-organic areas at other sites 
may have found insufficient prey to 
rear young.

We consider that gathering 
scientific evidence from the natural 
world to confirm that our measures 
are producing beneficial outcomes 
is crucial.  We can, for a change, 
believe this evidence as wildlife does 

not have a profit motive and it does 
not tell lies.
The Community Dividend

Agriculture has had a bad press 
with farmers being judged as 
abusers rather than guardians of 
the land.  Maybe some criticism is 
justified.  Easily visible abuses, such 
as catastrophic episodes of hedge 
removal, are now being joined by 
major concerns regarding the state 
of our soils.  It seems that very little 
that is agreeable or pleasant is seen 
by anyone peering over the farm 
gate.  There is a growing perception 
that we are operating food factories 
isolated from and independent of 
the natural world.  The path that the 
industry is following allows for less 
and less contradiction of that view.

Farming must in future, operate 
as part of the wider ecosystem.  To 
break the bond between farming 
and the natural world will, logically, 
remove farmers from the equation 
to be replaced by a food production 
operative.  For those of us following a 
different path it is important that we 
display our differences and benefits 
to a public who have no contact 
with, or knowledge of, agriculture.

We have been taken aback 
by the reactions to a relatively 
straightforward and simple exercise 
to introduce late-summer nectar 
sources for invertebrates utilising 
colourful plants.  The origins of this 
success lie in the use of a non-native 
plant, Cosmos.  It grew successfully 
on thin, poor soils so we decided 
to sow a mile long strip at the edge 
of fields bordering the busy A350 
trunk road.  We added phacelia 
and sunflowers in one area and a 
field growing Sainfoin provided a 
colourful backdrop.  

The response from the public 
was phenomenal with numerous 
congratulatory and enquiring 
e-mails.  Observations of cars parked 

enabling occupants a better view 
of the display were frequent and 
instances when passers-by asked for 
a quick tour occurred regularly.  This 
overwhelmingly positive reaction 
will be developed to educate people 
about organic farming. We are sure 
the insects would also have joined 
in the congratulations if they had 
access to bee-tea internet.com.

The Aspirational Dividend
One of the major features of Lower 
Pertwood Farm is its complexity.  
It is a kaleidoscope of land-use 
types ranging from large areas of 
gorse once use to shelter foxes 
and supply sport for the hunt to 
mature scrub ‘woodland’ which still 
hides Permaculture roundhouses 
to planted woodland, to ancient 
and improved grasslands to areas 
designated for wildlife to land on 
which crops are grown.

Underlying this current matrix is 
the older one mentioned at the start 
of this article.  Most remnants of 
this older matrix were significantly 
altered by conventional farming in 
the latter half of the 20th century.  
However, one or two fragments 
escaped.  These occur in steep sided 
coombes too dangerous for tractors.  
The botany on parts of these 
coombes remains characteristic 
of the original, high quality chalk 
downland that once occupied a 
large portion of this site.

One of 2019s major aims will be 
to discover if any relict invertebrate 
populations have survived.  This 
habitat type is one of the most 
biologically rich and diverse UK 
habitats and that its area declined 
dramatically from the mid-1960s.  
These remnants are potentially 
of great significance.  To protect, 
enhance and, possibly, expand them 
would be important at a regional 
level. 

It only remains to see whether the 
authorities can create a regulatory 
environment which encourages 
Farmers to think more deeply about 
the legacy that they are leaving their 
children.

 The signs are good that this young 
generation have already sensed the 
urgent need for change.

Fig. X Sheep grazing Sainfoin in the background. 
Sunflowers, Cosmos and Phacelia in the foreground.

Haymaking Red Clover /Grass  mix on thin chalkland

Direct drilled cover crops following Spring Barley 
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DRILL MANUFACTURERS
IN FOCUS...

HOW TO PREPARE THE PERFECT 
SEEDBED

Leading farm machinery specialist, Sumo 
UK, have re-released their Mixidisc, with 
the Mixidisc / S, designed for high-speed 
stubble cultivation for preparing the 
perfect seedbed.

Sumo, the leading British manufacturer 
of farm machinery, announced it would 
be making some design amends to the 
original Mixidisc, which was launched in 
2016.

The Mixidisc / S compromises a twin 
row of concave discs for even contour 
following in the shallow cultivation 
systems at the front. Hydraulic levelling 
paddles then fill in any hollows and level 

out soil profile, followed by the Sumo 
patented Multipacka roller that creates a 
weather proof finish. 

The company, which prides itself on 
building strong and powerful machinery, 
with the aim of improving overall farm 
productivity, say the New Mixidisc / S, 
is already out working the fields after 
several orders from the LAMMA 19 event 
at Birmingham’s NEC.

“We are thrilled to see the new and 
improved Mixidisc / S already in the field”, 
says Sales Director of Sumo UK, Mark 
Curtis. “Our passion for min-till farming is 
evident in the new and improved Mixidisc 
/ S. 

“The machine is designed for high-
speed stubble cultivation, post-harvest, 
to quickly incorporate much larger 
volumes of crop residues, creating a 

micro-tilth in the soil for fast germination 
of volunteers and weed seeds. This results 
in the creation of a stale seedbed, all in 
just one pass, saving time and money.” 

Sign up to receive Direct Driller for free 

to your home, phone or mailbox! Visit

  www.directdriller.com/register 

to receive all further issues!

Hydraulic levelling paddles and roller

Twin row of concave discs
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CrossCutter
by Väderstad
Ultra-shallow tillage
Ultra-shallow tillage by Väderstad CrossCutter Disc provides full cut at 
only 2-3cm working depth. The unique cutting profile crushes, chops and 
mulches in one single pass. It is excellent in oilseed rape stubble, 
cover crops and grain stubble.

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

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

CrossCutter Aug18 133x190.indd   1 18/09/2018   16:42
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The journey of an agricultural dealership to be able to offer customers more...
At the Farm Expo Show at the Kent County Showground, we got a chance to hear from the team at Burden Brothers about the 
field trials they have started.  George Whelan and Kris Romney were on stage talking to the farmers who attended the seminar.

As a dealer they are looking to do more 
than just sell you machinery. They want 
to understand better the journey a 
farmer takes when looking at alternative 
solutions on their farm. They want to 
understand better how the choices 
farmers have in terms of the machinery 
they use effect the value they represent 
to their business.  They want to work with 
the customer to make sure they have a 
good return on investment.  This is a new 
approach from a dealer and represents 
their willingness to become better at 
advising on farm and not just be a place 
to sell you machinery.

To learn about the process, they 
decided to set up an on-farm trial. To 
grow a crop under several different 
establishment methods and take it to 
yield.  For not just one year, hopefully 
for many years to come.  Using all the 
tools at their disposal to measure and 
observe how the soil changes (and the 
changes required to the soil) over time. 
The key aim of the trial is to understand 
establishment methods and the different 
agronomic challenges they require and to 
see how they allow a farmer to tackle the 
issue of blackgrass on their farms.

In many ways this mirrors the journey 
many farmers themselves are on. Having 
read a guide, like the one in the last issue 
of Direct Driller Magazine from ADAS 
and learning themselves from their own 
farm trials.  However, in this instance, 
the farmer has the help and support of 
a dealer.  Sounds like the support we 
would all like to have!

The Trial
The starting point of the trial is drilling 
directly into pea stubble with a first 
wheat. Using a 750A, no-till drill, a Sumo 
DTS both compared to a Vaderstad 
Rapid pulled by a tracked Challenger (this 
forming the control and the existing form 
of establishment currently used on the 
farm.

They are using a 33 hectares field, 
very flat field from a local famer Andrew 
Martin of Broadstream Farming. Down in 
Romney Marsh. This is an area affect by 
blackgrass and they are very interested 
in looking at different methods of 
blackgrass control and specifically how 
three different establishment techniques 
affect blackgrass populations. The 
multiple tramline plots can be seen in the 
picture above

As can be seen, part of the plot was 
cultivated and that was drilled using the 
Vaderstad as they would normally on the 

farm.  The other section wasn’t cultivated 
and was drilled direct using the Vaderstad 
Rapid, the John Deere 750A and the 
Sumo DTS. 

The trial is also using different seed 
rates within each of the tramlines.  
350,400 and 450 seeds per square 
metre.  350 was as close to the farm 
standard as possible and equated to 
around 175kg per hectare.

Year 1 will be wheat, Year 2 will be 
second wheat, Year 3 will be decided at 
a later date. Being a multiple year trial 
in such a big field this also gives Burden 

 BURDEN BROTHERS - 
TOTAL CROP SOLUTIONS

Four areas that the field was divided for the trial.

The different seed rates used in each of the tramline plots for the trial. 
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Brothers the options to look at agronomic 
changes as well.

The Initial Results
Already they have carried out 
establishment counts for emergence 
in December 2018. 6 measurements 
using quarter meter square counts. But 
because of the wider row spacing of the 
coulters on the DTS, this 25cm x 25cm 
test might not give representative results 
at this stage.  More will be learned by 
further counts in the spring. 

It is noticeable that the highest seed 
rates didn’t give best establishment, 
possibly due to increased competition.  
The results are similar (probably within a 
standard deviation) and therefore we will 
learn more as further counts are taken in 
the spring and then ultimately what yield 
each tramline produces.

At What Cost?
The next step to consider is the cost of 
establishment. The average establishment 
percentages are: 88% for the Vaderstad 
cultivated plots, 86% John Deere 750A 
plots and 77% for the Sumo DTS plots.  
This is where you start looking at the cost 
of establishing each plot.

The requirements can be seen in 
picture 3 for each of the plots.  The £58 
cultivation cost per hectare only applies 
to the Vaderstad plot and is based on 
standard contractor rates.

The first question is therefore, whether 
the increased establishment % of the 

Vaderstad will produce additional value 
over the additional cost of establishment.  
Something that will be able to be 
quantified come harvest.  They will 
also need to factor in the costs of the 
machinery required to complete the 
establishment (averaged over the size of 
a normal farm) to give a more accurate 
result.

The AHDB have run a few webinars 
recently and one was on costs of 
establishment.  It was very interesting 
and worth watching if you missed it.  It 
will help you realise where your costs sit 
now compared to one of their monitor 
farms for which they have excellent sets 
of data.

If you want to see a short video that 
Burden brothers have made that brings 
the trial more to life than just words can, 
you can see it by pointing the camera on 
your phone at the QR Code below:

What Next?
In the spring, they will move onto tiller 
counts, this may show better where the 
DTS crops have the space to grow and 
thrive. It will also allow Burden’s to see 
how these different methods effect weed 
control? This will be a big part of later 
events they hold on the farm, that you 
can sign up to directly with them.

Data Quality
The big part of doing any trial is having 
the data to back up any results. A single 
result doesn’t really tell you anything 
without lots of data points to back it up.  
The yield map from the last wheat crop in 
this field will give the starting point.  The 
John Deere combine they will be using 
at harvest has yield monitoring so they 
will be able to create yield maps post-

harvest to add further statistics. The data 
that is backing up the trial will allow the 
results to be checked to see if they are 
statistically significant for that field.

Burdens also plan to take samples from 
each section to determine quality of the 
wheat grown to quantify and difference 
across the plots. Next date on site is 26th 
June, there will be another field walk. 
They will have tiller and blackgrass count 
by then and everything will all be brought 
back to cost of establishment.  They are 
very interested in not chasing the biggest 
yields but looking for the most profitable 
way of farming.

Agronomy
In year 1, the agronomy will be the same 
across the whole field. There are certainly 
options in a field this size to also look at 
other changes, such as using cover crops 
between cash crops which we often hear 
is an essential part of consistent and 
sustainable direct drilling systems.  Tweaks 
to the timing of nitrogen applications (not 
changes in rates) for the direct drilled 
plots would also help Burden Brothers 
expand their knowledge around different 
systems and the agronomic requirements 
they have.

Conclusion
It is interesting that dealers are now 
taking the same journey to learn as 
farmers, doing their own trials.  Working 
with farmers more to be able to offer 
better advice prior to customers looking 
to change systems.  It’s a perfect 
combination for a lot of farmers, to have 
the ability to assess machinery before 
they make any decisions.  To be able to 
make those decisions with a dealer who 
has spent time to learn and invest in 
their staff’s knowledge.  This is a trial we 
will follow with interest to see how they 
get on and how it changes the way they 
interact with their customers.

Currently, the fuel costs are all reported at litres per 
hour, these will be converted litres per hectare as the 
plots were not completed in the same time to get a 
standard measurement. 

The different average establishment percentages in 
each of the tramlines.
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Clive Bailye writes ... 
'Last autumn I was asked by a Hungarian company Terragro to run some tramline trials of their Biofil product.'   

http://www.terragro.hu/products/
The product sounds good, it is the result 
of 12 years of EU grant funded research 
and Teragro are the winners of several 
awards for innovation and research into 
bacterial strains for agricultural use.   
Their products have widespread EU 
adoption with some very positive farm 
and independent results over a range of 
crops.

Only recently available in the UK it is 
a soil applied live product containing 7 
beneficial bacterial strains it is available in 
acidic, normal and alkaline formulation to 
suit individual soil type.

I’m open minded about these types 
of product that are becoming more 
commonly available its seems and believe 
the only way to find out if they provide 
benefit is to test them so I agreed to run 
some (unpaid) fully independent tramline 

trials on my own farm and also arranged 
to send some product to 5 other UK no-
till farmers.   

We have set up several 1ha “tramline” 
trials, 2 in OSR, 3 in wheat, 2 in winter 
beans and 2 in spring oats all using the 
Biofil “normal pH” product.   At this 

stage its far to early to speculate about 
any differences in crop growth but all 
my plots will be taken to yield quantified 
over the weighbridge here and results 
published (good or bad!).  One of the 
other participants in the trail did send me 
some  images  of his wheat trial in Late 
January which look promising however.

2019 BIOLOGICAL 
INOCULANT TRIALS 

January 26th Untreated wheat January 26th Treated wheat

15%  
Discount for 

readers of  
Direct Driller

Use code
directdriller
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The New Zealand parent company, 
Cross Slot IP Ltd, is aware of continuing 
conjecture in the UK marketplace about 
the future of Cross Slot®;  the only 
internationally recognized, patented, 
and proven low soil disturbance no-
tillage technology available worldwide 
and represented in the UK by Primewest 
Limited.

We are also aware of loose talk in the 
marketplace about Novag seed drills 
having authority to use the patented 
Cross Slot technology. Not so. Nor is 
it true that Novag has ever been Cross 
Slot’s authorised agent in any country of 
the world.

Litigation to protect the Cross Slot 
patents is continuing in France in which 
Cross Slot is seeking substantial damages. 

But let there be no mistake. Things 
have changed significantly and rapidly 
with the New Zealand business, which 
has now transferred all of its trading to 
Cross Slot IP Limited; the company that 
has owned the IP from the outset. 

We have focused on rationalizing 
supply and reducing the costs of 
manufactured openers and frames for 
drills and toolbars, by outsourcing this 
work to quality engineering companies 
in several countries that can offer a 

reliable supply of components to our high 
quality standards, and at internationally 
competitive prices.

We have recently appointed a new 
licensee for the American continent. 
This licensee is already manufacturing its 
own machines and we have just shipped 
out the largest single order of openers 
ever supplied from New Zealand to that 
licensee, which has rights to about half of 
the world’s total no-tillage market. 

This is the beginning of much bigger 
things for Cross Slot technologies.

A separate and dedicated replacement-
parts operation (Cross Slot Untill Limited) 
has also been established to co-ordinate 

and manage the global sourcing and 
supply of parts to Cross Slot licensees, 
distributors, and clients.

Cross Slot is also well advanced with 
its plans to establish a European sales, 
marketing, and service operation that 
will outsource openers and frames at 
competitive prices to other machinery 
suppliers.

Cross Slot Europe Limited is to offer 
regional licensee opportunities and 
country distribution rights, and is seeking 
expressions of interest from parties who 
would like to become part of the new 
global Cross Slot team.

Two 10m drills manufactured in Ukraine 

DRILL MANUFACTURERS
IN FOCUS...

CROSS SLOT NEWS

Nathan Williams 5 m drill at factory-

RESIDUE 
MANAGEMENT AND 

SLUG CONTROL

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

7.5 metre Mulch Disc 
Harrow. Prices start 

at £12,995

Bullock Tillage, 
Danemoor Farm, Malvern, 
Worcestershire WR13 6NL
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and fitted with Cross Slot openers, were 
recently supplied to Russia and following 
a recent no-tillage conference in Kiev 
together with the display of a machine 
at Rostov-on-Don in Russia, there has 
been a heightened interest in Cross Slot 
technology from large scale farmers 
operating in Central and Eastern Europe. 

A new licensee has been appointed 
in New Zealand and a separate licensee 
is in the process of being appointed in 
Australia. Like all other regions, future 
supplies of Cross Slot machines for 
these countries will focus on cost-
competitiveness and local client support.

Primewest’s efforts in UK have been the 
backbone of Cross Slot availability for 
many years and have earned Cross Slot 
technology recognition as the “best in 
the business”. Some see it as equivalent 
to the “Rolls Royce” amongst seed drills. 
But our aim is to re-position it as the 
“BMW or Range Rover” of no-tillage drill 
technologies. 

This involves establishing Cross Slot UK 
Limited as a standalone entity to supply 

machines and improve its customer 
support services. In short, we intend to 
silence the critics who have been hoping 
to see the eventual demise of Cross Slot 
altogether.

Dr John Baker (baker@crossslot.com) 
will be speaking at Groundswell 2019, 
and Cross Slot will be demonstrating the 
technology’s superior field performance 
in the demonstration field, which we 
understand will have 10 participants. So 
come and see for yourself if you are in 

the market for a new seed drill.

Further announcements can be 
expected with regard to Cross Slot UK 
Limited, its personnel and plans for the 
future.

Meantime, enquiries about prices and 
delivery of machines can be directed to 
Primewest, or Mr Chris Hook, the CEO-
designate of Cross Slot Europe (hook@
crossslot.com).

The alternative solutions to stubble raking

SuperMaxx BIO
SuperMaxx CULTI

Güttler Closing Ring

01670 789020

www.woxagriservices.co.uk

Mahon 6 m drill, UK 2016
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written by George Sly.

Sly are excited to announce that we are 
now UK and France Premier dealers for 
Precision Planting Inc, a subsidiary of 
Agco Corp. This opens new horizons 
for us in terms of technology and the 
ability to offer customers machines and 
components to significantly enhance 
the way they farm. The main reasons 
we decided to take on the dealership 
was through testing on our own farms 
of PP technology. It really unlocks many 
of the barriers we face in conservation 
agriculture.

Precision Planting offer both OEM 
control system solutions as well as 
retro fit components to enhance your 
existing drill or planter. They have a vast 
engineering team based in Tremont, 
Illinois. The company was started by a 
farmer with simple retro fit components 
to enhance planter/drill performance, he 
then sold the company to Monsanto, later 
Monsanto sold it to Agco. 

Some examples of technology we are 
now fitting to our own precision planters, 
as well as offering as retro upgrades to 
existing machines: 

Smartfirmers:

Smartfirmers are in furrow sensors we 
can install on existing planters or drills. 
These sensors are live monitoring:

Organic Matter

CEC

Moisture

Temperature

Residue levels at drill depth

All of this information is live fed to the 
Precision planting 2020 monitor which 
stores and uploads maps to the cloud. 
You might ask why do we need all this 
information? Firstly when you take a 
move to conservation agriculture, certain 
aspects like Cover cropping, composting, 
no-till etc are moving you in a direction 
you hope is improving your soil. With this 
sensory technology every time you drill/
plant, you get a reading, so you can track 
your progress in your transition. Secondly, 
this technology on our machines can live 
adjust seed rates and fertiliser rates based 
on what it is seeing in the field. It can also 
switch seed variety/hybrid based on what 
it is seeing in the seed furrow. If a different 
variety maybe better suited to certain 
areas of the field the control system can 
switch to take seed from a separate tank. 
It can also control seeding depth based 
on moisture levels it is seeing.

Deltaforce:

I tried Deltaforce for the first time in 
Spring 2018 on our prototype maize 
planter. Deltaforce is a downforce system 
we can install that monitors and adjusts 
down pressure and load on the planter/
drill gauge/closing wheel, each row 

individually. It adjusts the pressure to 
each row unit/opener 5X per second. 
When planting sugar beet last spring, 
my field contained light silt hills and 
heavy clay lows, we could maintain a 
plant speed of 10km/h and keep depth 
+/- 1mm consistent. The 2020 monitor 
displays the KG it is placing on each row, 
sometimes it is negative in light soils and 
then positive load in heavy areas. My soil 
is marginal to grow precision row crops, 
but Deltaforce insures I can achieve even 
depth placement in a no-till/strip-till 
situation. All major European precision 
planters are designed for a full or min-
till systems where the seedbed is very 
consistent and level. I am using no-till and 
strip till, my seedbed is not quite as even 
or consistent and so Deltaforce is the 
“key” to having uniform emergence and 
success.

VapplyHD:
VApplyHD is a liquid fertiliser control 
system using PWM technology. We 
monitor and control the flow on a row by 
row basis, we record exactly what we have 
delivered to each row and it is recorded 
on maps (which can then be compared 
to yield maps). The system can be spec’d 
as advanced or simple as the customer 
requires, but it is a huge leap forward in 
the accuracy of liquid placement for all 
drills and planters. 

Furrowjet + Conceal – THE 
KEY TO RELIABLE MAIZE 
ESTABLISHMENT IN THE UK?

Furrowjet is a fertiliser attachment for 
planters, it allows us to place 3 bands 

DRILL MANUFACTURERS
IN FOCUS...

NEWS FROM SLY

Furrowjet
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of liquid, the first one is in the seeding 
line, the other 2 are ¾” either side of the 
seed furrow. For Maize this means we 
can place all the P+K plus some of the N 
requirement very close to the seed. Maize 
is a C4 tropical plant, we are growing it 
in a high latitude and to maintain and 
achieve reliable yield we have to get it 
from emergence to V5 growth stage 
very quickly. ALL the yield potential is 
set before V5 in Maize. All conventional 
granular planters available in the UK are 
generally using granular DAP in a 2”X2” 
system. For one, granular DAP is not as 
available to the plant, especially when we 
talk of Phosphorous, secondly, being 2X2 
on one side of the seed trench it is slower 
to be accessed. That is time we cannot 
afford with our short growing season. 

Conceal is a new system that we can 
retro fit to almost any maize planters 
on the market, of course it can also 
be specified on our planters. Conceal 
replaces your existing maize gauge wheel 
and it incorporates a liquid application 
knife 3” to the side of the seed trench, 
meaning you can place your complete 
N requirement for the maize plant at 
planting time, it is far enough from the 
plant not to cause any burning issues. 
Conceal can be fitted on one or both 
sides of the planter row unit. 

Sly is looking forward to introducing 
these products to the UK, through our 
farm open days and farm walks the 
results can be seen. We welcome farmers 
to visit our farm and company to learn 
more about our products and the systems 
we are trying. We have 3 maize/Beet/
OSR planters being delivered this spring 
and plan to expand our presence in this 
market for the 2020 season.

Maize planters are currently available 
from 4 to 18 rows, in 2020 we plan to 
introduce central fill options for larger 
high output planters. 

New from our Farm:
Covers drilled in November? Can it 
work? 

One field we harvested forage maize 
from was supposed to come Winter 
Wheat, too much blackgrass was present 
so I decided to put it to maize again. It 
was early November and so drilling a 
cover crop would seem a waste of money 
and time. However I have been pleasantly 
surprised using Forage Turnip rape and 
Italian ryegrass we have had really good 
over winter growth and will have another 
4 weeks growth until maize planting. It 
just shows in the right season you can 
still grab carbon and store nutrients with 
late drilled covers, something for Veg and 
Potato farmers to consider. It wont work 
every year for sure.

Boss drilled winter wheat after Maize

We drilled our winter wheat in late 
October following maize with our Sly 
Boss 6M drill. We also applied molasses 

and bacillus microbes in the furrow as 
a trial on around 70 hectares of Zyatt 
wheat. We are monitoring the difference 
to a untreated area. I am not expecting 
big visible results in one year, but we are 
trying to treat fields with microbes, sugars 
and fulvic acid over a 3-4 year period with 
the drill and planter (not surface applied) 
to monitor any changes. 

Trials coming up: 

We are taking 2 hectares out of 
production to trial vegetables and salads 
using strip till with interrow covers/
mulches. Much of the focus on no-till is 
on cereal production and we want to try 
and improve the efficiency of vegetable 
and salad production. This is after all what 
most of us eat every day. We will update 
any progress in future Direct driller issues.

Conceal

November drilled cover crops Boss drilled winter wheat after maize

Vegetables in strip till with crimped cover for weed suppression
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Considering No-till/Zero-Till? 
Looking for a minimal 
disturbance disc drill for reducing
grass weed emergence?
Consider the Boss!

Widths from 3m to 12m
Rigid or foldable frame
1,2 or 3 dosing unit
Row spacings available :
16.7 cm / 18.75 cm / 20 cm / 25 cm

slyagri.com info@slyagri.com +44 (0) 1 945 440999
SLY AGRI Ltd
Cliftons Bridge - Fishergate
Sutton St James - PE12 0EZ 

THE
NO-TILL DRILL

             UNDERCUT DISC 
     + CLOSING / GAUGE WHEEL 
         + ROW CLEANER
THE PERFECT COMBINATION !
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UPCOMING EVENTS
9th Apr 2019 Diversity in Arable Farming - h�ps://leafuk.org

7th May 2019 NIAB Herbage Crop Inspectors Course - 

 www.niab.com/shop/page/training-and-events

21st May 2019  AHDB Monitor Farm Event - Newton Lodge Farm - 

 h�ps://cereals.ahdb.org.uk/northampton

22nd May NIAB Open Day Star - 

 www.niab.com/shop/civicrm/event/info?reset=1&id=2914

2nd June 2019 Soil Health & Pasture Management - www.smilingtreefarm.com/event/

6th June 2019  Strategic Farm East - h�ps://cereals.ahdb.org.uk/

12th & 13th June 2019 Cereals 2019 - www.cerealsevent.co.uk/

15th June 2019  YEN Deadling for registering for Oilseed or Cereal compe��ons

18th June 2019 Arable Connec�ons 2019: ADAS - 

 h�ps://ahdb.org.uk/events/arable-connec�ons-2019-adas

26th and 27th June 2019 Groundswell 2019 - Weston, SG4 7AL - www.groundswellag.com

2nd July 2019  Summer Farm Walk: Northampton - 

 h�ps://ahdb.org.uk/events/summer-mee�ng-and-farm-walk-northampton

3rd July 2019  OF&G Na�onal Organic Combinable Crops - 

 www.organicresearchcentre.com/?

21st October 2019 YEN Deadline for returning Oilseed Yield Entry Forms 

 and completed Entry Packs

31st October 2019 YEN Deadline for returning Cereal Yield Entry Forms 

 and completed Entry Packs

14th November 2019 East of England Farming Conference 2019

27th to 29th November 2019  Nuffield Farming Annual Conference 2019

27th and 28th November  CropTec 2019 - www.croptecshow.com/

3rd and 4th December 2019 Agronomists' Conference - 

 h�ps://ahdb.org.uk/events/agronomists-conference

www.directdriller.co.uk
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www.marketplace.farm

Farm 
Marketplace

“Changing the way 
Farmers buy...”

GRAIN STORAGE
Monitor and conditioning equipment

FENCING
Fencing products and accessories

TYRES
Tyres for all types of vehicles

INPUTS
A wide range of farming inputs

ANIMAL HEALTH
Animal health and wellbeing products

WEARING METAL PARTS
Wearing metal for agricultural machinery

LIGHTING
A wide range of lighting solutions

SPRAYER PARTS
Sprayer parts for most manufacturers

STORAGE TANKS
Transport and Storage tanks

SEEDS
Buy mixes and single varieties online

MEASURING EQUIPMENT
A wide range of measuring equipment

Buying your agricultural products online has never been easier.  With a growing listing of products at 
the best online prices we can find, it fast becoming the first site you should check.  One account with us 

allows you to buy all the products you need for your farm
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