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The original concept was to develop 
a cultural approach to blackgrass 
control. The move to spring crops was 
always seen as a great opportunity 
to reduce the grassweed burden, but 
could they be consistently established 
on heavy land?

The project introduced the idea of 
growing specifi c autumn-sown cover 
crops, followed by direct drilling of 
spring cereals. During its development 
the work has established which 
species could be used, and importantly 
what seed rate to use.

In the early years the cover crops 
were established with methods 
that moved the topsoil fracঞ on to 
sঞ mulate grassweed germinaঞ on. 
The next phase was to evaluate 
diff erent methods like direct drilling 
and  broadcasঞ ng into the standing 
crop. How do you deal with cover 
crop establishment if you have 
compacঞ on issues? The programme 
then examined the ঞ ming of the 
cover crop destrucঞ on, which had 
an impact on yield.

The research con  nues

WELCOME 
to Project Lamport now 
in its sixth harvest. 

Project Lamport | Welcome

How will this project evolve? 
1.  In the early years the main spring 

cereal was spring wheat but 
following grower requests we 
are now drilling spring barley 
and spring oats.

2.  With the grass weeds under 
control, in some plots, the 
next phase will be evaluaঞ ng 
and measuring any impact the 
system has on soil health.

3.  Finally the ulঞ mate aim is to 
bring  back winter cropping, but 
incorporate cover cropping and 
spring cereals. We are looking 
for a sustainable and pracঞ cal 
soluঞ on to this massive problem.
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Key topics
   Long-term rotaঞ onal systems to control 
blackgrass and improve soil health  

   The best combinaঞ on of cover crops 
and culঞ vaঞ ons, delivered in partnership 
with soil expert Philip Wright

NEW FOR 2019
A comprehensive, replicated research 
project looking at the impact of 
culঞ vaঞ ons, compacঞ on and cover crops 
on soil structure, organic ma� er and 
microbiology.



Compaction trials
Assisঞ ng natural soil-structuring acঞ ons.

The soils at Project Lamport have been subjected to many extremes of 
weather over the past seasons. Much conঞ nues to be learnt about the 
ways that these soils naturally structure, and how to accelerate this 
process most effi  ciently. Well-structured soil is the basis for effi  cient 
farming, and also plays a key role in the control of grass weeds by 
supporঞ ng effi  ciently established, compeঞ ঞ ve crops.

 This season’s trials programme further extends our knowledge and 
understanding of the combinaঞ on of roots and metal. We compare how 
these factors interact across a range of autumn-sown covers ahead of 
established spring crops. 

Observa  ons will include:

•  The eff ecঞ veness of metal in last season’s dry condiঞ ons – was it 
needed, how did it perform, and what are the eff ects on the spring crop?

•  The eff ect of soil disturbance on grass weed management alongside 
the soil restructuring acঞ on

•  Methods of integraঞ ng the cover crop growth and any 
restructuring acঞ ons

•  Future consideraঞ ons – how can we make further improvements to 
techniques whilst conঞ nuing to respect the needs of the crop, 
the soil and the need to manage grass weeds eff ecঞ vely?

Project Lamport | Compac  on trials
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 Soil health | Project Lamport

Soluঞ ons to unlock your soil’s full potenঞ al
to benefi t long-term farm profi tability
Soils are facing unprecedented pressures as a result of climate change, populaঞ on 
growth, pesঞ cide resistance, compeঞ ঞ ve commodity markets and the need to balance 
producঞ on whilst being sympatheঞ c to the environment. 
Driven by agricultural policy, the characterisঞ cs 
of many farmed soils have altered because of 
changing farming systems. 

Modern agriculture is now characterised by 
larger more intensive farms using increasingly 
powerful, heavier and more sophisঞ cated 
machinery. This has o[ en translated into greater 
pressures being applied to the soil, reducing soil 
porosity and water absorpঞ on. This intensity 
has also led to a decline in organic ma� er levels, 
further reducing the producঞ vity and resilience 
of soils.

Fortunately, nature is resilient, and we can with 
care and skill regenerate and restore our soils 
back to health.

A good quality soil with appropriate structure, 
chemistry and biology is essenঞ al for future crop 
and livestock producঞ on, farm profi tability and 
the long-term sustainability of both farming and 
our environment. Understanding the relaঞ onship 
between the physical structure, biology and 
chemical processes within the soil, and the 
farming pracঞ ces that aff ect them, is key to 
creaঞ ng and maintaining a healthy soil.

Agrovista’s new comprehensive soil health off er 
which will be on display across the Regional 
Demonstraঞ on Sites is designed to help growers 
focus on all aspects of soil health and provide 
the chemical, physical and biological soluঞ ons 
necessary to manage soils for the benefi t of 
long-term farm profi tability and soil stability.

•  Understand soil textures 
and capabiliঞ es

•  Have a look - use precision
to target specifi c areas

•  Understand lands limits to 
traffi  cking / workability

•  Maximise water use effi  ciency - 
drainage / irrigaঞ on etc

•  Maintain natural structure - move soil only 
when you have to

•  Remove compacঞ on and open porosity 
using as li� le metal as possible

Chemical

Physical

Biological

•  Measure and monitor and 
infl uence soil biology

•  Drive across and move soil 
only when you have to

•  Capture all available 
sunlight - no bare ground

•  Feed soils with appropriate 
organic ma� er and wide 
diversity of plants

Fixed Site Factors:
• Climate
• Topography
• Geology
• Hydrology

•  Measure and maintain 
correct pH

•  Measure, understand and main-
tain correct nutrient balance

•  Apply nutrients at the right ঞ me 
and place

•  Maximise use of ‘free’ 
nutrients
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Project Lamport  | Root versus iron research project 

Root versus iron research project
Project  tle and objec  ves
Invesঞ gaঞ ng the root versus iron philosophy with the applicaঞ on of cover and 
companion plants for building soil health, crop yield and managing blackgrass control 
in a spring wheat producঞ on system 
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Root versus iron research project  | Project Lamport

Response variables Methods Units

Worms Worms counts, funcঞ onal groups, species, 
biomass weight, middens/casts

20cm3 “biscuit ঞ n”

Infi ltra  on rate Tension disc infi ltrometer mm/hr

Soil bulk density
(soil porosity can be 
calculated from bulk 
density)

Core, oven baking, weighed g/cm3

Soil structure VESS test to 20cm Score

Soil resistance DataField digital Penetrometer test KPa at every 
2.5cm intervals 

Soil moisture Theta probe %

Soil temperature Temperature probe 0C

Decomposi  on rates Small nylon bags (tea bags) with organic 
ma� er with C:N raঞ os of 10:1 40:1 80:1 

dry weight before 
and a[ er grams (g)

Plant root Mycorrhizal 
colonisa  on  Modifi ed intersecঞ on method % colonisaঞ on

Root biomass/weight  Spring wheat roots Grams (g)

Root morphology  Root fl atbed scanner Digital image

Blackgrass heads  Manual counঞ ng Heads/m2

Components of yield Plant, ear, ঞ ller counts Counts/m2

Yield Plot combine kg/ha

Biomass growth & 
development Drone image (NDVI) Canopy cover 

& colour

Early “signifi cant” fi ndings
• Fewer worms in disturbed soil
• Cover crops improve aggregaঞ on 
•  Resistance and bulk density eff ected by ঞ llage 
• Soil moisture reduced in disturbed soil
•  Infi ltraঞ on rates improved with 
ঞ llage and cover crops

Future thoughts and plans 
•  Add a pre-compacঞ on treatment into 
fi eld trial as another physical treatment 

•  Expand the companion plants trial, 
fully factorial & diff erent plant species

•  CT scan (soil structure) – funding 
dependant 
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Project Lamport  | Soil health spotlight

Soil health 
under the 
spotlight
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Soil health spotlight | Project Lamport

The project was originally designed to run for 
fi ve years, but the decision was taken last year 
to extend it, despite the work clearly having 
met its iniঞ al objecঞ ve to invesঞ gate the 
eff ecঞ veness of a range of cultural controls 
combined with agrochemical standards to 
tackle blackgrass.

“We believe we’ve nailed blackgrass control 
in physical terms,” says Niall. “Over fi ve very 
diff erent seasons the cover crop/spring wheat 
system (see table on page 14) has beaten all 
expectaঞ ons, keeping a huge infestaঞ on of 
blackgrass at bay and dramaঞ cally reducing 
weed seed return to the soil.
“It’s been a fantasঞ c success, off ering a lifeline 
to many growers who otherwise would have 
to have given up winter cereal producঞ on. 
However, we believe there’s much more to 
learn, and that by extending the work we’ll 
fi nd ways of doing the job even be� er.”

While Lamport’s main objecঞ ve remains, soil 
health now lies at the heart of the project. 

Vigorous roots
 “Well-structured soils that drain freely 
and enable vigorous root growth are at the 
heart of every successful blackgrass control 
programme,” says Niall. “And, of course, they 
also underpin successful crop producঞ on. 

“We believe this soil research will be extremely 
valuable to all growers, whether or not they 

have blackgrass problems, to help develop 
sustainable farming systems. 
“In addiঞ on, the poliঞ cal agenda is changing. 
Subsidy payments may be based around 
environmental protecঞ on, with a parঞ cular 
focus on soil. It’s important to stay ahead and 
consider all opঞ ons available for protecঞ ng 
and improving our soils.” 

Soil compacঞ on trials are one of the most 
important introducঞ ons at Lamport and 
are being carried out in conjuncঞ on with 
independent culঞ vaঞ ons expert, 
Philip Wright.

These trials are examining the benefi ts of 
various combinaঞ ons of roots and steel to 
improve soils whilst reducing the need for 
heavy, expensive and potenঞ ally damaging 
culঞ vaঞ ons.

“A[ er many years of doing it myself I really 
wonder why we’ve been doing so much 
culঞ vaঞ on,” says Niall.

“If you think logically, if you’ve just harvested 
a 10-11t/ha wheat crop there can’tbe much 
wrong with the soil. Yet, once the combine 
has le[  the fi eld, it seems we can’t wait to go 
in and rip everything up.

“The iniঞ al study at Lamport in 2017/18 
captured visitors’ imaginaঞ on, so it will 
be really interesঞ ng to see the reacঞ on 
from this year’s work.”

There was a ঞ me when growers challenged with a potenঞ ally 
overwhelming blackgrass burden felt they couldn’t reliably drill spring 
wheat on heavy land following a black oat-based cover crop. 
Project Lamport has clearly illustrated over recent seasons how this 
can be achieved, while maintaining profi table cereal producঞ on, 
according to Agrovista trials coordinator Niall Atkinson.
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Project Lamport  | Soil health spotlight

That iniঞ al work on convenঞ onally managed, 
winter-cropped heavy clay at Lamport clearly 
showed that using some metal in conjuncঞ on 
with soil-improving cover crops produced 
be� er soil structure than roots alone, he 
points out. This could accelerate the switch 
to effi  cient root-only systems based on 
direct drilling.

In the damp autumn and wet winter of 
2017/18, shallow, low-disturbance operaঞ ons 
combined with a black oat/berseem clover 
cover crop resulted in greatly improved wheat 
establishment and the crop produced an 
eff ecঞ ve canopy much sooner than deep, 
high-disturbance culঞ vaঞ ons.

This season’s trials were established in much 
drier condiঞ ons last autumn. Some plots 
were again shallow culঞ vated to a few cm, 
while others were loosened to either 15cm 
or 25cm, both with low disturbance legs and 
with/without discs. A further plot was le[  
undisturbed and fallow.

Two diff erent cover crop techniques are being 
tested on the culঞ vated plots; a combi-drilled 
black oats/phacelia mix and a combinaঞ on 
of black oats sown behind the loosening legs 
followed by broadcasted phacelia.

“We want to see if the la� er approach helps 
black oat roots blast down the cracks and 
fi ssures, to hold them open for longer,” 
says Niall. “The phacelia provides a shallow, 
fi brous root system to condiঞ on the soil 
nearer the surface.”

All three areas have since been planted 
with spring wheat, where establishment, 
growth and yield will be judged and 
blackgrass levels assessed.
“Roots are the ulঞ mate soil-condiঞ oning 
soluঞ on, so we shouldn’t pass up the 
opportunity to use them. Through this work 
we’ll be able to show the best ways to move 

towards a low-or no-ঞ ll operaঞ on on these 
unforgiving soils, where roots are doing most 
of the work for us.”

Further work by David Purdy, PhD student 
and John Deere’s East Anglia territory 
manager, is aiming to collate and measure 
the benefi ts of good soil management.

“Over the course of Project Lamport, we’ve 
observed substanঞ al physical improvements 
in the soil,” says Niall.

“Now we’re starঞ ng to measure them so we 
can provide objecঞ ve advice in the future, 
giving growers even more confi dence to 
implement the fi ndings on their own farms.”

Using fully replicated trials, David will examine 
the impact of roots among a range of cover 
crop species with and without metal, in 
mixtures and on their own.

Compacঞ on, soil density, visual assessment 
of soil structure, worm counts and organic 
ma� er levels are just a few of the numerous 
measurements that will be taken. 
Further work on cover crops establishment 
is being carried out at Project Lamport. 

Residue management is a criঞ cal area.
“We’ve tried direct drilling cover crops but 
without much success compared with the 
tried and tested method of power 
harrow/drill combinaঞ on,” says Niall.
“However, the la� er method undoes a lot 
of the good we are doing, so we’re looking 
at alternaঞ ves, including shallow discing to 
2-3cm to mix in residues before using a direct 
drill. This has been a big improvement.

“We’re also looking at blowing cover crops 
into the previous standing cereal crop just 
before harvest. Where it established well 
there was no sign of any blackgrass, whereas 
even the shallow discing produced a carpet 
that emerged with the cover crop.”



“   We believe 
we’ve nailed 
blackgrass 
control in 
physical terms ”
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Project Lamport  | Soil health spotlight

This could also be a very useful tool to replace 
stale seedbeds, says Niall, and might also 
replace ploughing on some soils when seম  ng 
out on the low- or no-ঞ ll route.

“Ploughing is the generally accepted reset tool. 
But the standard of ploughing is not always 
suffi  cient to eff ecঞ vely bury all blackgrass 
seeds, and can turn up huge numbers of 
dormant seed. It might be be� er to leave the 
seed on the surface and let the cover crop 
start doing its work straight away.”

Blackgrass control at Lamport
Now entering its sixth year, trials at Project 
Lamport will conঞ nue to fi ne-tune cultural 
soluঞ ons to help growers tackle severe 
blackgrass infestaঞ ons to best eff ect.

All the techniques will be on show this 
summer, with Agrovista staff  on hand to talk 
through the fi ndings in detail.

“Our main aim when we started out was to 
ensure customers with blackgrass problems 
could conঞ nue to grow profi table crops,” says 
Mark Hemmant, technical manager at Agrovista.

The site at Lamport was pre� y typical of the 
East Midlands in terms of blackgrass issues, 
with extremely high infestaঞ on levels coupled 
with high resistance.

Research shows that the two most successful 
opঞ ons for controlling blackgrass are 
rotaঞ onal ploughing and using spring cropping 
in the rotaঞ on.

“Before the project started the fi eld was 
ploughed,” says Mark. “The objecঞ ve 
therea[ er has been to leave nature to control 
the high populaঞ on of buried very resistant 
blackgrass, whilst we minimise soil disturbance 
with the aim of depleঞ ng the weed seed-bank 
and minimising seed return.

“Under the farm’s winter wheat/oilseed 
rape rotaঞ on, blackgrass numbers were 
building up. So we decided to look at 
developing a system that would enable 
spring cropping.”

Over the past fi ve years, Agrovista has  
been comparing 14 diff erent rotaঞ onal 
systems on farm-scale plots. 

These have included:
•  Winter and spring cropping
•     Autumn cover crops and spring 

wheat rotaঞ ons
•  Tradiঞ onal fallows
•  Hybrid rye for AD plants
•  Winter wheat and OSR rotaঞ ons
•  Late-drilled winter wheat.

The most successful trial across the 
programme has used spring wheat following 
an autumn-sown cover or trap crop.

The cover crop needs to have suffi  cient 
enough biomass to condiঞ on heavy soil 
and pump out enough moisture over the 
winter to enable ঞ mely and reliable drilling. 
It also needs to be open enough early on 
to allow as much blackgrass as possible to 
come through, before being sprayed off  
ahead of spring drilling.

“We’ve found that a black oat-dominated 
mix has helped control blackgrass the best,” 
says Mark. “This species allows a low seed 
rate to be used to trap the grassweed; 
retaining an open growth habit early on, 
before puম  ng on rapid growth both above 
and most importantly below ground later in 
the autumn.”

The cover crop, along with the ‘trapped’
blackgrass, is then sprayed off . The exact 
ঞ ming of this can make a real diff erence 
to the performance of the following crop, 
explains Mark.
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•  Deple  ng the blackgrass 
seed-bank – ongoing work at 
Project Lamport shows that 
spring cropping may have 
to be adopted for several 
consecuঞ ve years to control 
high populaঞ ons of blackgrass 
on heavy-land farms.

•  Environmental work – 
studies on wild fl ower margin 
management have been 
ramped up to help farmers 
opঞ mise their response to 
future support payment 
requirements.

•  Biologicals – examining the 
benefi ts of mycorrhiza inoculants 
(benefi cial fungi that grow in 
associaঞ on with plant roots) on 
plant nutriঞ onand soil biology.

•  Nutri  on – is it is necessary 
to make up for the lack of soil 
N mineralisaঞ on under no-ঞ ll 
systems?

•  Flea beetle – to invesঞ gate 
indicaঞ ons that OSR 
establishment improves when 
companion crops are grown, 
which may help reduce the 
impact of fl ea beetle damage.

Other key work at Lamport on 
show this summer
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“It’s crucial that the cover crop is 
desiccated in good ঞ me. In the fi rst two 
years of the trial we carried this out six 
weeks before drilling and again a couple 
of weeks before. We’ve since found that 
applying the fi rst spray around Christmas 
gives the best results in terms of spring 
cereal establishment and yield, while sঞ ll 
delivering the benefi ts we want from the 
cover crop.”

Spring wheat is sown using a direct drill 
to minimise soil disturbance and therefore 
blackgrass chiম  ng. “The more the soil is 
moved, the more the blackgrass grows.”

While the past few growing seasons have 
been very variable in terms of temperature 
and rainfall, the direct-drilled plots have 
consistently performed, delivering 8.3-
10.6t/ha of spring wheat, similar to yields 
achieved in a winter wheat crop with a 
moderate blackgrass populaঞ on. 

“The blackgrass control has been so 
impressive that last season we only 
counted two heads/m2 pre-harvest under 
this system,” says Mark. 

Although there are o[ en concerns over 
reduced yields by opঞ ng for a spring crop 
over a winter opঞ on, if blackgrass isn’t 
successfully controlled then this will put 
pressure on even the highest yielding 
winter crop, he adds. “A winter wheat crop 
with a moderate blackgrass infestaঞ on 
won’t perform any be� er, costs more to 
grow and is exacerbaঞ ng the blackgrass 
problem – each year it gets worse.

“Our rule of thumb is once head counts 
reach 40-50/m2 you’re looking at serious 
yield loss in the following crop, if you 
don’t make signifi cant changes.”

Spring cropping on top for control
The eff ecঞ veness of spring cropping following 
autumn cover cropping compared with the 
convenঞ onal rotaঞ on and reset (ploughed) 
plots at the Lamport site shows that over the 
past four years this approach has consistently 
supressed the blackgrass populaঞ on.

Conven  onal rota  on

Harvest 
Year Cropping Yield 

(t/ha)
Blackgrass 
Heads (m2)

2017 First wheat 8.88 500

2016 OSR 4.24 -

2015 Second wheat 7.83 274

2014 First wheat 12.18 55

Spring cropping (a  er autumn cover)

Harvest 
Year Cropping Yield 

(t/ha)
Blackgrass 
Heads (m2)

2017 Autumn cover crop 
/ spring wheat

8.6 <2

2016 Autumn cover crop 
/ spring wheat

8.65 <2

2015 Autumn cover crop 
/ spring wheat

10.3 <3

2014 Late-sown autumn 
cover crop

- -

Reset

Harvest 
Year Cropping Yield 

(t/ha)
Blackgrass 
Heads (m2)

2017 Autumn cover crop 
/ spring wheat
(destroyed)

- -

2016 First wheat 5.69 129

2015 Autumn cover crop 
/ spring wheat

9.5 <13

2014 Autumn cover crop 
/ spring wheat

8.7 <3
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For details of 
our cover crops 
pick up the new 
brochure today. 

growing through 

Cover Crops  
key mixtures 
and straights

seeds
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