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welcome to the second Agri-intelligence 
Insight Report from Agrii.

This series of project reports is designed to spotlight 
the latest research and thinking relating to a 
number of key agronomic challenges that our 

agronomists and customers face on farm.

Written by Agrii specialists and populated with findings 
from our own trials and third party research work, the 
guides will signpost practical solutions to improve the 
physical and financial performance of crops.

Two versions of the guide are available:

OveRvIeW RepORt – an executive summary version, 
containing general insight into the subject area, 
available to all.

Full RepORt – a more detailed version, containing
greater insight and information, available to Agrii
advisers to share with their agronomy customers. this
contains more details of: Results from the cultivation
trials in Year 3; the effect of seed rate on black-grass
populations; the effect of variety choice on black-grass
populations; further detail on pre emergence herbicide
stacking trials and information on rotational strategies.

This mOnTh

subject: Key 
findings from  
15 years of 
integrated black-
grass control trials 
at Stow longa 

Covering: Atlantis 
effectiveness, 
variety 
competitiveness, 
cultivation/
establishment 
systems, pre- and 
post-em herbicide 
performance, 
rotation

2014/15 insights

report 
no.

subject Covering Date available

1 Getting second wheat crops to perform  
– a management guide

variety, seed rate, nutrition, seed treatments,  
fungicides, pGRs

May 2014

2 Beating blackgrass – findings from our  
Stow longa integrated control experiment

Cultivations, crops, varieties, application,  
seed treatments, crop protection

July 2014

3 Kicking off Winter oilseed rape 
establishment – encouraging a rapid start

variety & cultivation choice, coping without neonics,  
starter fertilisers

August 2014

4 Future technologies – how innovation in 
decision support can help

use of weather station technology, disease & pest 
forecasting systems, variable seed rates, soil scanning / 
zoning to include case studies

September 2014

5 Micro nutrition of crops – why is it important 
and how should it be targeted?

Review of what each element does, what it is needed  
for and complimented by our own results

October 2014

6 understanding adjuvant technology  
– does it deliver?

Why do we need adjuvants? Where are they most likely  
to deliver a benefit?

November 2014

7 Disease management in cereals  
– where to invest? 

Resistance, the challenges and opportunities.   
Data from last 4 or 5 years on cost/ benefit.

January 2015

8 Fodder crops – getting them to perform New developments in Maize and grassland;  
maize for AD plants

February 2015

9 Resilience in varieties – what should we 
look for?

understanding new genetic techniques and what  
they might offer; assessing varieties for 2015/16

March 2015
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Agrii R&D – Innovations to keep you at 
the forefront of science & technology
Agriculture moves at a fast pace with challenges and opportunities coming from  
many different directions.  

r&D Locations throughout the UK

Agrii r&D facilities include:

  R&D sites

  iFarm locations

  Weather stations

Agrii’s R&D focuses on potential 
future innovations as well 
as the “here and now”. this 

is to ensure we stay at the cutting 
edge of science and can help identify 
solutions for customers using all the 
tools available. We believe no-one else 
is approaching these challenges like 
Agrii. Agrii’s stated mission is to better 
connect up with scientific institutions to 
ensure we are working at the forefront 
of science. Over the last few years we 
have built strong links with research 
bodies, offering to be that connection 
between practical agronomy and basic 
research.

every year we invest more than 
£1million in R&D to ensure that our 
skilled Agrii agronomists are always 
equipped with, and can swiftly 
communicate, the most up to date 
intelligence, innovative technology  
and expertise. 

+ R&D experts qualified to the highest ORETO standards

+ Collaborations with key industry partners including: 
ADAS, HGCA, plant breeders, crop protection 
manufacturers, machinery experts, academic bodies

Technology Centres4
62,000

32
166

460

Trial plots across the UK:  
representing all regions and crops 

Demonstration iFarms:  
putting R&D into practice 

Weather stations

Replicated trials nationally 
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Insight into Agrii
Unrivalled in R&D

Our national R&D programme represents the uK‘s leading trials facility and ensures that Agrii agronomists, together with their 
customers, receive the best intelligence to support sustainable and profitable farming in the uK. 2013/14 trials undertaken include:

subject Trials locations

variety management 206 48

Drilling dates 14 9

Seed rates 11 11

plant growth regulation 15 9

Micro-nutrients 5 3

Biologicals 1 1

Seed treatments 23 9

Insects/pests 8 7

Cultivations 6 1

Black-grass management 33 7

Ryegrass management 3 2

Brome management 3 3

Annual meadow grass 
management

3 2

subject Trials locations

Other grassweed trials 5 4

Broad leaved weed 
management

9 5

Septoria control 1 1

Yellow rust control 1 1

Rynchosporium control 2 2

phoma control 3 2

light leaf spot control 2 2

Nitrogen management 20 8

Sulphur inputs 1 1

phosphorous targeting 4 3

potassium management 1 1

Manganese delivery 1 1

new agronomy approaches are regularly trialled on our 
demonstration and working farms. To register your interest 
visit www.agrii.co.uk
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Introduction
Over the last few years the control of black-grass (Alopecurus myosuroides) in winter 
wheat has become a major issue on many farms. Indeed, it is currently threatening the 
sustainability of profitable wheat production over a large swathe of england.  

Black-grass (Alopecurus myosuroides) 

I n the past year alone resistant black-grass populations 
have spread widely, leading to poor control of this yield-
robbing weed as far west as Devon and up into Scotland.

the Agrii black-grass management programme at Rookery 
Farm, Stow longa, near Huntingdon started in 1999/2000 as a 
very small trial looking at a new coded herbicide - 04H. 

With the kind permission of tony and Martin Whitlock, in 
excess of 20ha of land are currently being used annually by 
the Agrii R&D team to explore various aspects of integrated 
black-grass control in the largest and most comprehensive 
national trial site of its type in the country.

under previous ownership very high infestations of black-
grass had built up across the farm and it was not difficult to 
find 600+ ears/m2 where standard fop and dim treatments 
had failed.

Indeed, an average of 1500 black-grass ears/m2 was 
recorded in the untreated plots of the original replicated 
trial in which the impact of 04H was immediately obvious, 
with all three replications delivering control percentages 
well into the high 90s. 

the commercialisation of 04H as Atlantis WG in 2003 
heralded a new era for black-grass control. But the 
effectiveness of this product – amongst many others – has 
declined markedly in recent years.

With every 100 ears/m2 of black-grass knocking 1 t/ha off 
wheat yields at Stow longa, developing effective control 
solutions that take the pressure off herbicides is an urgent 
priority in ensuring winter wheat remains sustainable for 
many growers.
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Atlantis effectiveness  

To monitor the specific 
effectiveness of Atlantis in the 
field over successive years, a 

long-term ‘wave trial’ was established at 
Stow longa in 2001. Based on the same 
format each year, Atlantis (0.4 kg/ha) + 
Biopower (1.0 lt/ha) were applied from 
November to May without the support of 
any pre-emergence herbicide, with both 
control levels and yields recorded.

No significant shifts in control levels 
were detected between 2001 and 2008 
where, given the farm’s rotation, Atlantis 
would generally have been applied to 
the trial area every other year (Figure 1).

Over this time, however,  it became very 
obvious that spraying later in the season 
was leading to a marked loss in wheat 
yields even when black-grass control 
percentages remained in the very high 
90s. the difference in yield between 
spraying in October/November and 
spraying in early April, for instance, was 
typically in excess of 2.5 tonnes/ha.

While Atlantis was a huge initial success, levels of control were bound to 
decline as resistance – already widely recorded to sulfonylurea chemistry 
across the world – developed and spread. 

the first signs of resistance 
development became apparent in 
2009. High levels of control continued to 
be achieved in November that season, 
with black-grass at the 2-3 leaf stage. 
But by January, when it was tillering, 
the efficacy of Atlantis slumped to little 
more than 60%; a classic indication 
of enhanced Metabolism Resistance 
(eMR), subsequently confirmed by 
resistance testing.

From then on, early as well as  
late-season control quickly declined 
over the following years. Depending 
on black-grass size at spraying, 
control over the past three seasons has 
typically ranged from around 20-40%.

With RRR resistance to Atlantis now 
confirmed and other chemistry showing 
varying levels of resistance, black-grass 
control has become precarious, to say 
the least.

Figure 1: Agrii Atlantis wave trial performance trials 2006-2013

Figure 2: Stow Longa black-grass resistance status
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resistance testing  
each year black-grass seeds are sent to 
Bayer Cropscience for resistance testing. 

A typical black-grass resistance status 
test from Stow longa highlights the 
extent of the current challenge (Figure 2).

resistance results for UK black-grass seed samples – monitoring ALOmY GBr

Farm (or town) Rookery (Stow longa)

Field Barn Field

FluFeNACet + peNDIMetHAlIN @ 240 + 1200 G AI/HA pRe r

pROSulFOCARB + DFF @ 4000 + 50 G AI/HA pRe s

FluFeNACet + DFF @ 240 + 60 G AI/HA pRe s

peNDIMetHAlIN @ 1200 G AI/HA pRe rr

ClODINAFOp + Adjuvant @ 37.5 G AI/HA pOSt rrr

CYClOXYDIM @ 150 G AI/HA pOSt rrr

MeSO + IODO @ 12 + 2.4 G AI/HA pOSt rrr

pYROXSulAM + FlORASulAM + Adigor @ 18.7 + 3.8 G AI/HA rrr

Levels of black-grass resistance 
to Atlantis and other herbicide 

chemistry have reached the point 
where even the most robust and  
best-timed in-crop treatment 
programmes on their own are 
insufficient to prevent damaging 
winter cereal yield lossses  
and a progressive increase in  
weed populations.

   Take-home poinT 
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Integrated control
Herbicides continue to have a valuable role to play in countering the serious challenge 
of black-grass. But growing resistance problems mean the chemistry available must be 
employed in the best possible way. It also needs to be closely integrated with a whole 
range of other cultural controls to ensure wheat production continues to be sustainable. 

A grii has been exploring 
as many opportunities as 
possible for doing so at 

Stow longa since 2000, in a range of 
integrated black-grass management 
trials and studies.

From this work, and studies by  
Dr Stephen Moss at Rothamsted and 
other uK specialists, it has become 
clear that a number of techniques 
used in combination offer the 
opportunity to drastically reduce the 
black-grass burden facing herbicides 
in the wheat crop.

the most valuable in this respect are:

+ Rotational ploughing

+ pre-planting glyphosate

+ Delaying drilling

+ Higher seed rates

+ Competitive varieties

even without the need for spring 
cropping or other rotational changes, 
applying the results of these 
investigations to the initial 1500 heads/
m2 black-grass population at Stow 
longa shows the extent to which this 
could be possible (Figure 3). 

Figure 3: Potential cumulative benefit of cultural control in black-grass
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Cultivation strategy  

E xtensive Agrii cultivation 
system trials across the rotation 
at Stow longa from 2010 have 

confirmed the value of ploughing 
in achieving these levels of control. 
However, they have also underlined 
the limitations of the technique and 
provided guidance on the most 
important practical and commercial 
considerations for employing it in 
modern cropping systems.

the trials – conducted over the past 
four seasons in association with 
lemken – have also shown that 
reduced tillage and direct drilling 
regimes can achieve similar levels of 
control if used effectively. 

As originally identified by Dr Moss in the 1980s, effective ploughing down of black-grass 
seed to a depth at which it cannot germinate and emerge can have a dramatic effect 
on weed populations. An updated four-page summary of this work published in 2013 is 
available from Rothamsted Research.

First season: 2010/11  
the Agrii cultivation system trials commenced in Autumn 2010 in Barn Field at 
Rookery Farm, Stow longa.

they were stimulated by the first indication of declining control from Atlantis 
the previous season, a dry autumn in which neither stale seedbeds nor residual 
herbicides performed well. Major differences of opinion were expressed among 
growers and agronomists over the best cultivation strategies.

In line with the farm’s quality wheat focus, Hereward was drilled at 350 seeds/m² in 
the first year of a typically intensive uK rotation involving three winter wheat and two 
winter oilseed rape crops over five seasons.

Six different establishment strategies were undertaken across the field (which had 
been min-tilled to a maximum depth of 10 cm for the previous eight years) in 24 metre 
wide strips 360 metres long:

+ Min-till to a maximum depth of 5-7cms using lemken Heliodor discs with a press 
behind to create a good stale seedbed. 

+ A two pass system (favoured in Germany) involving the same initial pass of discs 
followed by a second pass three weeks a set of tines to 20cms deep for remedial 
work at depth without dragging weed seed out of the germination zone.

+ ploughing to a ‘match’ standard to ensure complete soil inversion and  
burial of weed seed at depth without smearing up the side of the furrow,  
followed by pressing.

+ One pass disc and tine cultivation to a depth of 20 cm (popular with many uK 
growers) followed by pressing.

+ Direct drilling with a Claydon drill at two dates.

Apart from the early Claydon strip sown on September 25, all the other strips were 
drilled on October 11. 

the entire field was stubble raked immediately after harvest and sprayed with 
Roundup Max (glyphosate) on the first flush of weed seed germination. A few days 
before drilling at either timing another glyphosate application was made.

A small replicated trial comparing untreated plots with pre-emergence liberator + 
Defy + GWN31898 and the same pre-em strategy followed by Atlantis WG + Biopower 
at the 2-3 stage of black-grass was placed at the front of each of these strips.
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Measured against the untreated control area, ploughing 
reduced the black-grass population by 98% (Figure 4). 
the deep one pass tillage system was also effective in 
moving weed seed out of the germination zone, giving 
90% control.

two pass tillage and one pass shallow discing proved to 
be notably less effective at around 65% control. 

While direct drilling at the same sowing time produced a 
better result with 75% control, early direct drilling reduced 
black-grass levels by only just over 30%, highlighting the 
importance of sowing date in control strategies.

Figure 4: Agrii black-grass control by cultivation  
system (2010/11)
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these differences were reflected in wheat yields ranging from 
6.7 t/ha under ploughing to 3.8 t/ha with early direct drilling.

In addition, with each black-grass ear capable of producing 
100 seeds, the differences in seed return between these 
cultivation strategies varied from around 500/m² to more  
than 12,000/m².                                                                                                         

When this data was compared with results from the plots 
where herbicides were used to calculate the margin over 
cultivation and chemical costs, however, a somewhat different 
picture emerged (Figure 5).

Good quality ploughing can be 
the most effective cultivation 

technique in controlling black-grass 
in a single season. 

Reduced tillage and direct drilling 
regimes can generate higher 
wheat margins over establishment 
and chemical costs with the right 

herbicide programme, but with a 
greater risk of poor herbicide activity 
and much higher weed seed return.

   Take-home poinT – afTer year one 

Figure 5: Agrii black-grass control margins by cultivation  
system (2010/11)
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Second season: 2011/12

the second year of the experiment was very straightforward. the field was divided into 
half at right angles to the first year’s strips and drilled with excalibur oilseed rape on 
August 25 after either ploughing or direct drilling.

W hile ploughing would not normally be 
a practicable strategy for winter OSR 
establishment on such heavy, wet land the 

aim of the trial was to investigate the effect of contrasting 
cultivation approaches on top of the previous wheat 
establishment  regimes. 

Crawler (carbetamide) was applied to the whole trial 
area at a reduced rate in late September and full rate 
propyzamide was applied in November.

Direct drill 25th Sept2 pass (Discs fb tines)
Direct drill 12th Oct1 pass (Discs)

1 pass deep (Discs and tines 20cms)Ploughed

While good quality 
ploughing can work well 

in controlling black-grass when 
used for the first time, ploughing 
after ploughing brings black-
grass seed back to the surface 
to present greater problems than 
many direct drilling regimes.

Ploughing after direct drilling 
can be particularly beneficial in 
burying weed seed previously 
left on or near the soil surface.

   Take-home poinT –   
       afTer year Two 

In time-honoured style, although the oilseed rape crop in the 
ploughed system was substantially thinner in the spring (down 
to 5-10 plants/m² in areas) the yield differences were small  
(3.34 t/ha v 3.59 t/ha) compared to the direct drilled system.

In terms of black-grass populations, however, the results were 
very illuminating. On average, the black-grass population was 
markedly lower on the ploughing ground than it was under 
direct drilling. However, ploughing after ploughing resulted 
in one of the highest levels of weed infestation. At the same 
time, notably low levels of black-grass were recorded following 
ploughing after direct drilling (Figure 6).

Figure 6: Agrii black-grass control by cultivation system (2011/12)
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Good rotational ploughing  
Done well, rotational ploughing can 
be a very cost-effective tool in the 
fight against black-grass. However, it 
is an expensive operation and if done 
badly can be a serious waste of both 
time and money.

Good ploughing means burying the 
vast majority of black-grass seeds to a 
depth at which they will not germinate 
and emerge.

It should be targeted at fields with 
particular black grass problems and 
once ploughed down the weed seed 
should be left buried for a number of 
years by reverting to shallow tillage.

Agrii and lemken have developed the 
following checklist for good ploughing:

+ Set the plough to work deep enough to bury all surface residues but not so 
deep as to bring-up subsoil.

+ Set skimmers to scrape all surface residue and place it in the bottom  
of the furrow.

+ Ensure the furrow slice is fully inverted to bury all the surface residue 
beneath it.

+ Use the  furrow ‘hinge’ to fold the soil over consistently rather than pushing 
part of it sideways.

+ Use the right type press for the soil type to help close the furrows and 
break-up surface clods.

+ Counteract the tendency for ploughs with a wider working width than the 
tractor to pull sideways with an offset headstock on on-land working.

well-illustrated guidance on the best rotational ploughing is set 
out in the Agrii/Lemken Guide to Good Ploughing pocketbook 
available from both businesses.
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Stale seedbed management
the production of false, or stale, seedbeds to stimulate the germination of black-grass 
seed on or near the surface so it can be sprayed off with glyphosate ahead of wheat 
drilling has been shown to be very effective in black-grass control.   

W herever black-grass 
problems are an issue, 
indeed, it should be 

regarded as an essential pre-planting 
technique in almost every winter wheat 
establishment regime.

With good tillage management, four 
weeks between harvesting and drilling 
is enough time to get on top of black-
grass with two good pre-planting 
glyphosate treatments in most seasons. 
And, where necessary, Agrii studies 
show that delaying drilling to give 
extra time for stale seedbed control can 
be extremely worthwhile.

even in seasons where weed seed 
dormancy is considered high, large 
numbers of black-grass seeds have 
been found to germinate given 
sufficient soil moisture.

various methods of stale seedbed 
management have been used with 
varying degrees of success over 
the years. 

Within Agrii’s work at Stow longa, the 
best weed seed chit has been achieved 
by moving the top 3-5cms of soil 
straight after harvest with a shallow set 
of discs followed by rolling. Optimising 
stale seed control in this way has 
enabled a 50% reduction in black-grass 
in the following wheat crop.

Rapid cultivation after combining 
is important because soil moisture 
losses increase dramatically as soon 
as the crop canopy is removed, and 
cultivating only the top few inches 
will limit moisture loss while giving 
sufficient stimulation for good weed 
seed – and volunteer – germination.

effective consolidation after cultivation 
is vital both to preserve soil moisture 
and to ensure the high level of 
soil contact essential for the rapid 
germination of small weed seeds. 

Stale seedbeds should be inspected 
regularly so emerging weeds can be 
sprayed with glyphosate as early as 
possible – in most cases while the fields 
still look brown from a distance.

Cultivating (if necessary) and 
consolidating the ground again as soon 
as product recommendation advise 
– after just six hours with the best 
glyphosate formulations – will allow a 
further flush of weed growth ahead of 
final seedbed preparation and drilling.

As well as cutting several days off the 
stale seedbed cycle, prompt treatment 
of early germinating black-grass 
seeds will limit the extent to which they 
inhibit the germination of other seeds, 
enabling another flush of weed growth 
(which would otherwise come through 
in the true seedbed) to be stimulated 
and sprayed-off.

the data shows that spraying-off 
successive stale seedbeds up to 
three times before drilling has given 
a much greater reduction in the 
weed burden than waiting for a 
single large flush of black-grass and 
spraying it off only once.

If good pre-planting weed control is 
to be achieved, without any delay to 
the main winter drilling schedule, 
glyphosate spraying must be managed 
as effectively as possible.

With little more than a month between 
harvesting one crop and drilling the 
next on many units, poor or delayed 
weed control is simply not an option.  
Nor can hot and dry conditions, rainfall 
within a few hours of spraying or 
hard water conditions be allowed to 
compromise efficacy.

Concerns have been raised, in 
recent years, over the efficacy of 
some glyphosate formulations. there 
is significant variation in both the 
dose rate required and the need for 
adjuvants/water conditioners across the 
many different products now available. 
the glyphosate labels also vary in 
their spraying and drilling intervals, 
making it important to check individual 
products carefully.

under these circumstances, quality 
glyphosate formulations like Roundup 
(powerMax is not proven yet or used 
in this experiment) can be extremely 
valuable and can also offer wide 
compatibility with residual herbicides 
for post-planting, pre-emergence 
control of early-emerging black-grass 
in the seedbed, providing an additional 
control opportunity which is especially 
valuable where time is pressing.

A new Stow longa trial area has been 
allocated to investigate the relative 
efficacy of a number of glyphosate 
formulations as well as the value 
of water conditioners and the most 
effective nozzle types and spraying 
speeds in 2013/14.
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Effective pre-planting control 
with glyphosate is a vital 

ingredient in the most effective 
modern black-grass control, 
with multiple stale seedbed 
applications recommended, 
wherever possible.

The most effective stale seedbed 
management techniques and 
glyphosate formulations will 
ensure the most consistent 
success in reducing black-grass 
populations ahead of wheat 
drilling.

   Take-home poinT 
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Delaying drilling
Delaying winter wheat drilling raises major concerns for many, linked to seedbed quality 
and weather risk, not to mention establishment workloads and the possibility of yield 
reductions or establishment failures. On a heavy clay ex-airfield site like Stow longa, 
these concerns are particularly relevant.   

H owever, delaying drilling 
to enable black-grass to 
emerge and be controlled 

effectively before sowing can have 
one of the single biggest effects on 
weed levels in the crop. In any event, 
it has to be preferable to being forced 
into spraying-off newly-sown crops 
as a result of excessive black-grass 
infestations, as an increasing number 
of growers have had to do recently. 

the Agrii trials at Stow longa show 
that delaying drilling from the third 
week of September to the second week 
in October can typically give black-
grass population reductions of 50-60% 

under the same single pre-planting 
glyphosate spray regime. this can 
easily make the difference between 
sustainable and unsustainable wheat 
production for many.

the value of drilling later was 
particularly obvious at Stow longa in 
the autumn of 2012. under precisely 
the same cultivation regime, 
drilling on November 1 compared to 
September 27  in the difficult autumn 
of 2012 reduced the weed burden  by 
a very visual and highly significant 
93% (Figure 7). this was associated 
with a yield advantage of no less  
than 5.7t/ha. 

november 1 september 27

Figure 7: The effect of drilling date on black-grass control
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Delaying drilling is clearly not without its risks. But where 
weed seed burdens are high, and as seeds are resistant to 
much of the available chemistry, there is little room for error 
with early drilling.

If stale seedbeds have worked well and herbicide strategies 
are robust and timely then early drilling might be possible 
despite black-grass problems. With the vagaries of the 
weather, however, the Stow longa trials indicate it is unlikely 
to be sustainable because of the yield penalty and subsequent 
seed return where chemical control proves less than ideal.

A more pragmatic approach is to earmark fields that have 
the worst black-grass problems for drilling later. this will, of 
course, give time for remedial action to ditches and drainage 
so important in removing the wet patches that favour black-
grass. the extra time may also provide the ideal opportunity to 
introduce a rotational plough into the rotation to bury the seed.

If ground conditions from mid-October prove too bad for 
drilling, the best approach will almost certainly be to hold off 
until conditions allow, even if this may not be until February 
or March. 

the considerable success of late winter sowings in the difficult 
2012/13 season and the fact that many people routinely drill 
wheat after root crops well into November underlines that 
delaying drilling need not be disastrous. 

While there is a risk of not being able to sow at all if drilling is 
delayed on heavier soils, ploughing has the bonus of allowing 

september 27

water to percolate through the profile and permit decent 
drilling conditions for much longer into the winter.

On the very heavy wet ground at Stow longa in 2012, 
drilling on November 1 was made possible by ploughing in 
this way, delivering a gross margin increase of more than 
£500/ha over late September drilling which suffered from 
acute black-grass infestations.

In the same season, another trial examined both winter and 
spring varieties sown in early April. unsurprisingly, many of 
the winter varieties yielded poorly. the spring types yielded 
around 6.5 t/ha and generated a gross margin of £174/ha less 
than the winter wheat drilled on 1st November. 

this was, however, nearly double that of the late September 
drilled wheat, demonstrating the extent to which holding-off 
on drilling, even until the spring, can pay dividends over 
early sowing at all costs.

With the whole area of drilling dates set to become 
increasingly important as a result of black-grass, varieties 
with the widest possible drilling windows will clearly be of 
particular value in offering the flexibility to hold-off on drilling 
without the risk of having to finance over-yeared seed and 
purchase fresh seed for spring sowing.

to provide the best possible grower options and advice, 
the Agrii programme is currently evaluating a number of 
promising varieties that can perform well from drilling from 
mid-October right through to April.

Delaying drilling can easily be the difference 
between sustainable and unsustainable wheat 

production where black-grass is a major problem.

It is not without its risks but where weed seed burdens 
are high, and as these seeds are resistant to much of 
the available chemistry, there is little room for error 
with early drilling.

   Take-home poinT 
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Pre-emergence herbicide strategy  
in winter wheat
Alongside the most effective cultural controls, both pre and post-emergence herbicides 
remain an important element in successful black-grass management in winter wheat.

As well as comparing the relative value of, and 
place for, numerous herbicide products and 
combinations, Agrii trials over many years show 

that good quality wheat seedbeds and sowing will lead 
to better activity from pre-emergence residual herbicides 
and greater crop safety. 

In particular, seedbeds need to be well-consolidated and 
even for the best residual herbicide performance with the 
largest clods less than 3cm in diameter. equally, the most 
consistent depth of sowing is important for pre-emergence 
herbicide safety: 25mm for liberator or Movon +/- Defy; 32mm 
for Stomp/Crystal; 40mm for Avadex 15G.

the best current evidence is that the core of the herbicide 
programme should consist of a minimum of full-rate (240g) 
flufenacet (liberator or Crystal) applied pre-emergence. 

pre-emergence or peri-emergence needs to be the preferred 
timing as black-grass control can decline markedly in many 

cases before the one leaf stage of the weed. Over the years, 
in Agrii trials, the drop-off in control between these timings – 
often no more than 10 days apart – has typically been 15-20%. 
And as black-grass becomes more difficult to control, this 
drop-off is even more dramatic.

Stacking and sequencing residual herbicides almost always 
improves overall levels of control, takes the pressure off 
Atlantis WG, and in some cases may be the only way to 
achieve sufficient control where Atlantis WG has limited 
activity. 

Stacking the core pre-emergence with a partner product 
has typically boosted black-grass control by up to 20% in 
Agrii trials; the most valued options being DFF, Bullion 
(flupyrsulfuron-methyl), Defy (prosulfocarb) or Orient/picona 
(pendamethalin + picolinafen).

the following trial findings, over the past five years, illustrate 
the value of adding extra ingredients to the pre-em mix:
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Liberator at  
0.6l/ha + Defy at 2.0l/ha 
has averaged 60-75% 

control, proving  a  
very useful mix over  

the years.

Movon at  
1.0l/ha + Defy at  

2.0l/ha has 
increased control 

to 65 – 80%.*

*Winter wheat only

Liberator  
(flufenacet) at 0.6l/ha 

has averaged  
45-55% black-grass 

control.

Switching to 
Movon (flufenacet, 
diflufenican and 

flurtamone) at 1.0l/
ha increased control 

to 55-60%.*



Post-emergence herbicide strategy  
in winter wheat
the choice of pre-emergence herbicide essentially depends on the extent to which  
Atlantis WG is continuing to control black-grass to a sensible level. 

I f the population is 100% target site resistant, Atlantis is 
clearly not the solution. elsewhere, however, it can be 
valuable in providing a good level of additional control 

to the pre-emergence mix, even where spring applications 
produce very poor results.

this was clear in a November 2013 Agrii trial in which pre-
emergence liberator at 0.6 l/ha was followed by various 
early post-emergence combinations when the black-grass 
was at 1-2 leaves. 

In this case liberator at 0.3 l/ha + Auxiliary at 3.0 l/ha + 
toil at 1.0 l/ha increased control by a very respectable 45%. 
However, a mixture  of Atlantis at 0.4 kg/ha + Auxiliary at 3.0 
l/ha + Biopower at 1.0 l/ha increased control by 95%.

On a high resistance Agrii trial site in lincolnshire, however, 
an overspray of pacifica 0.5 at kg/ha + Biopower at 1.0 l/ha 

in the early spring of 2013 gave an overall 11% increase in 
control over the pre-em treatments and 8.7% increase over 
pre-em + peri-em sequenced treatments.

equally, at Stow longa increased control from Atlantis at 
0.4 kg/ha + Biopower at 1.0 l/ha in the early spring over 
pre-em and peri-em programmes was just 4%.

this underlines the paramount importance of matching 
treatment programmes to the known resistance status of 
each site, putting particular care and attention into making 
the most of stacked and sequenced residual herbicides 
at pre-emergence and very early post-emergence where 
resistance levels are especially high.

Several Agrii trials are currently underway to provide 
advice on the best combinations of products to use under 
these circumstances.

Atlantis WG will continue to be valuable in many wheat situations – 
especially when applied at early post-emergence – but will only be a 

waste where resistance levels are high.

Knowing the precise resistance status of the black-grass in each situation is 
essential to planning the most appropriate herbicide programme.

   Take-home poinT 
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west –Andoversford

Cheltenham, Gl54 4lZ,

tel: 01242 821100  Fax: 01242 820807

registered Offices:
Agrii is the trading name of Masstock Arable (uK) ltd. and united Agri products ltd,  
of which the registered office is Andoversford, Cheltenham, Gl54 4lZ.

All trademarks are achkowledged. Use pesticides safely – always read the label

Thank you for reading this 
Agri-intelligence insight  
report. we hope you found  
it useful. 

please note that the content within 
this document does not represent 
advice, which should always be 
tailored to local situations. please 
speak to your adviser for more 
detailed information on any of the 
topics covered.

Thank you
Connect with the agri-intelligence network

If you would like to learn more about Agrii, we invite you to connect with 
us in any of the following ways:

+ via our Agronomy and advisory teams – we have 300 agronomists 
throughout the uK who can advise on all aspects of modern crop 
production, and also seed and nutrition specialists.

+ At an Agrii iFarm event – we have 32 locations where, in conjunction 
with our host farmers, we demonstrate the latest technologies and 
production techniques. lively events provide an opportunity to meet 
other farmers and quiz industry experts.

+ On AgriiPlus – a comprehensive information database available to 
our agronomy customers (more details from your Agrii agronomist).

+ At www.agrii.co.uk – for more information, to check your local contacts 
or to ask us a question. visit regularly for news and details of our 
events.

+ On Twitter – @AgriiuK – for regular updates.

+ sign up for our email newsletters – eBulletin is a monthly update or 
eJournal for news and information relevant to your region.

+ speak to our Customer services Team – with any queries  
on 0845 6073322

east – Alconbury

the Crossways, Alconbury Hill,

Huntingdon, Cambridgeshire, pe28 4JH.

tel: 01480 418000  Fax: 01480 418010

north – Perth 

Glenearn Road, perth, pH2 0Nl

tel: 01738 623201


