
 

 

Precise, accurate and even spreading 

Dermot Forristal, Teagasc Oak Park 

Irish Farmers Journal Crops and Spreaders Supplement  
 

Fertiliser is a hugely important and expensive input. 
The role of the fertiliser spreader in applying fertiliser 
evenly, is often underestimated.  The challenges on 
tillage farms are huge with wider bout widths 
demanding technically good spreaders and precise 
setting, to ensure even spreading.  Correct machine 
choice, good quality fertiliser and proper setting of the 
machine are all critical. 

 

As fertiliser is an expensive input that impacts on yield, quality, profitability and the environment, 
there is a substantial research effort continually trying to determine the optimum level of crop 
nutrition for specific crop and soil situations.  However this improved level of precision in fertiliser 
recommendation is of little use if the fertiliser is applied unevenly or the incorrect rate is applied.   
Uneven spreading is often seen as striping in a crop, however crop yield and quality are frequently 
impacted at levels of unevenness that are not obvious as a crop colour difference.  In an 8 year life of 
a fertiliser spreader working on a 100ha tillage farm, poor spreading could cause a crop loss of 
€40,000! To avoid these losses, four critical factors must be considered: 
 

• Correct choice of machine for the fertiliser being used at the chosen bout width 
• Use of fertiliser with good physical quality characteristics 
• Correct setting of the machine for fertiliser and bout width using setting resources based on 

comprehensive tests  
• Correct setting and use of the machine on the field headland and narrow bout widths 

 
Wide bouts and windy conditions 

Todays’ spreaders have a huge challenge with most tillage farmers using 24m bout widths and some 
up to 36m.  Broadcast spreaders rely on forming an overlapped pattern (Fig 1) to give an even spread.  
Some 24m spreaders need to spread fertiliser almost 48m, with fertiliser just visible in the next 
tramline, to give the correct overall spread pattern.  While spreaders, and their setting for bout widths, 
are developed in perfect conditions in indoor test halls, field conditions with wind and undulating 
ground can cause a huge deterioration in spreading evenness.  The impact of wind on wide bouts 
should never be underestimated. 

 

Machine design. 



Today there is a huge emphasis on spreader control technology and this has increased with TAMS 
grants available for position-based control systems and weighing systems.  However while this 
technology can help even spreading in certain situations, the most important aspect of a spreader is the 
basic design of the spreading elements and how it impacts on the spread pattern.  Features such as 
paint quality, hopper design, robust construction etc are all important but the ability to spread evenly 
must be the first factor to be considered.   

Full spread test reports 

Machine design has a huge impact on how evenly the fertiliser is spread.  The only way to assess a 
particular model is to have a spread test report where evenness of application is measured.   While the 
major fertiliser spreader manufacturers have their own test-hall facilities capable of giving very 
accurate test results, they only put the best results in their brochure.  Results from independent test 
halls are of far more value, but these tests are increasingly rare.  You should look for an independent 
test result and always favour a manufacturer who provides one.   

 The evenness of spread is frequently summarised by a single figure; the coefficient of variation (CV) 
– the lower the CV% the better the spread pattern.  A CV value of less than 15% would be acceptable 
in the field, but figures of 5% to 10% should be demanded from a test hall, where perfect conditions 
prevail.  

But the CV does not tell the full story.  The shape of the basic spread pattern determines how likely 
good spreading will be achieved in the field.  A triangular shape like that in Fig.1 tells us that the 
spread will be a little less sensitive to wind or fertiliser variation than the more shouldered pattern of 
Fig. 2. The spreader producing a pattern like Fig 2 would need to be very carefully set to suit the 
fertiliser characteristics and spreading conditions.  Better spreaders should have both a low CV and a 
good basic spread pattern.   

Fertiliser quality 

The physical characteristics of the fertiliser will affect how evenly it spreads and the spreader settings 
required; and should be considered when purchasing. The key factors are:  

• Size of the granules: Generally larger particles will throw further. Where most particles are in 
the 2-4mm range it’s easier to achieve a good spread, but larger diameters (3- 4.5mm) may 
make it easier to achieve wider spread widths.  The component parts of blends should have 
similar size distributions.  

• Shape of the granule: Rounded particles will roll off the disc more predictably  
• Density of the fertiliser: Low density fertiliser such as urea is more difficult to throw.   
• Strength of granule: Strong particles will resist break-up on the disc. 

Spreading Urea 

Urea will be more widely used across all farm types in the future.  Its lower density (80%) presents a 
greater spreading challenge and it usually will not spread as wide as denser material.  Urea with larger 
particle sizes is easier spread.  Even with a good size distribution it is vital that the correct spreader 
setting is used and that the bout width limitations of the spreader with urea are observed.  Wind will 
affect urea more than denser products so spread in calm conditions if possible.  Blends of urea and 
conventional density fertiliser need to be considered very carefully.  Proper size matching of particles 



(larger urea with smaller dense fertiliser particles) can help even spreading, but the onus is on the 
fertiliser supplier to show that this can be achieved. 

 

Machine setting for evenness 

The bout width being used and the physical quality of the fertiliser will determine the 
setting/adjustment required. Spreader manufacturers have a database of settings for different fertilisers 
and the setting process increasingly requires the operator to match the fertiliser to be used to one in 
the database, by measuring size distribution, strength, density and shape.  Using a smart phone app, 
website, or detailed brochure, the appropriate setting for the bout width being used is determined.  The 
components that are adjustable vary between manufacturer and model but include one or more of the 
following: 

• Disc type, disc speed; vane type and position on disc.  
• Position of fertiliser drop point onto disc. 
• Disc height over crop/soil, or spreader / disc angle. 

Rate setting / calibration 

Getting the correct rate of fertiliser out (kg/ha or bags/acre) is also important and while manufacturers 
setting guides are a starting point, some level of field calibration is usually needed.  Some makers 
have very useful setting aids such as calibrated flow bags which can be accurate, while others make 
full calibration through the spreader easy.   On-board weighing systems can make calibration very 
easy.  Whatever system is used, it’s important to establish the correct rate setting before field-scale 
errors are made. 

Headland spreading  

Headlands present particular problems for broadcast spreaders.  Recent Oak Park research indicates 
that fertiliser distribution in the headland areas of fields on tillage farms is quite uneven compared to 
the in-field area, contributing to yield loss.  There are two challenges: 1) spreading to the boundary 
and 2) merging the in-field runs with the headland runs.  

 To spread evenly to the field margin, the pattern to the headland side has to be completely different 
from the normal in-field pattern, to apply the  desired rate up to the boundary without spreading past 
that boundary.  Different manufacturers use different techniques to achieve this altered spread pattern 
such as: deflectors dropped into the fertiliser flow; altered disc speed and fertiliser drop point etc.  
Many allow the pattern to be altered if yield optimisation is prioritised over fertiliser loss across the 
boundary.  Operators need to ensure that the headland settings are correct. 

Merging the in-field runs with the perpendicular headland runs requires operation of the shutter 
opening and closing at a precise distance from the headland.  This can be very difficult to achieve 
with modern spreaders which throw fertiliser considerable distances.  Accurate GPS systems can 
automatically control the on/off point making this more precise than can typically be achieved 
manually, thus avoiding fertiliser waste and crop lodging at the headland. These need to be set 
carefully. 

 

Finally.   

Spreading fertiliser evenly over wide bout widths is a challenge.  To achieve this: 



• Choose a spreader that has a good basic pattern and can achieve the bout width with a low CV 
value. 

• Value fertiliser that has good physical quality which will spread evenly at wide bout widths. 
• Use the manufacturer’s resources to identify the correct settings for the fertiliser and bout 

width being used. 
• Ensure the headland spreading mechanism is properly set up. 
• Consider technologies such as GPS headland switching and dynamic weighing to ease the 

task of headland operation and calibration. 

 

Fig.1: Basic (shaded area) and overlapped (line) spread pattern at 18m: Good pattern. 

 

 

Fig.2: Basic (shaded area) and overlapped (line) spread pattern at 18m: Shouldered pattern 
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Using Manures to build Soil Health in Tillage Systems 
Patrick J. Forrestal 

Irish Farmers Journal Crops & Spreaders Supplement 
 

Soil health refers to the status of a whole set of soil physical, biological and chemical 
indicators which affect a soil’s capacity to function as a living ecosystem that supports crops, 
animals and ultimately humans for the present and future generations.  
 
Can I build soil health on my farm, and hand it on in better condition than I got it? 
To a 20 cm depth, one hectare of soil weighs approximately 2400 tonnes. So the answer is 
yes, but it takes time and is done by building practices that improve soil health into your 
system over your career as a farmer and steward of the land. Just as soil health is built 
incrementally over a career and many of the benefits are reaped over the long-term. Adding 
organic manures to soil is an excellent way you can build soil health.  
 
What are the key components of Soil Health?  
There are three pillars of soil health; the physical, the biological and the chemical (Figure 1). 
Only by focusing on all three can the reward of top yields and health soil over the long-term 
be achieved. To highlight the benefits of manures I will describe an example of how manure 
can positively affect each of the three pillars of soil health 
 

 
Figure 1. The three pillars of soil health 

 
How can manures improve my soil physical health? 
Soil physical health is concerned with how the sand, silt and clay fractions come together to 
maintain good soil structure. This is important because it affects what happens soil structure 
and aeration when soils get wet up or machines travel over them. Manures can help here 
because addition of manures as part of a system over the long-term will build soil organic 



matter levels. This organic matter provides energy for soil microbes which secrete organic 
polymers. These polymers will coat silt and sand particles allowing them to bind into water 
stable packets which can better support machine traffic. The effect of organic matter on soil 
structure and aeration on wetting can be seen in Figure 2.  

  
Figure 2. Effect of organic matter on soil structure after wetting 
 
How can manures improve soil biological health? 
In a spoon of healthy soil there can be more life than all the humans that have ever lived on 
earth. Just like us, this soil biological and microbiological life needs to be fed to function. 
Keeping a living growing commodity or cover crop on the land throughout the year and 
adding manure are two of the best way to provide the carbon rich energy compounds that soil 
life needs. As an example Figure 3 shows how soils with organic manure addition have much 
greater earthworm abundance than soils not receiving manure.   

    
Figure 3. Effect of organic manure (OM) addition on earthworm abundance  
 
 



How can manures improve a soil’s chemical health? 
The N, P, K content of organic manures are often used to estimate their value. However, you 
have seen above that there are physical and biological benefits to using manure which also 
have a value. Manures can be a cost effective way of getting nutrients and building soil 
chemical fertility. Bear in mind that nutrient variability can be high so make sure you get an 
analysis, it’s worth it. You wouldn’t spread bagged fertiliser without a label, why do it with 
manure?  
Manure has a benefit over bagged mineral fertiliser in that it contains more than just N, P & 
K. Figure 4 shows that a 22m3/ha application of cattle slurry delivers significant amounts of 
other nutrients like S, Mg, Ca for example.  
The most striking is the amount of Carbon applied which far exceeds all the other nutrients. 
Of course not all the Carbon applied will be retained in the long-term. Research has shown 
that where manure is added as part of a system about 14% of the carbon is retained in the 
long-term.  
Talk to your Teagasc advisor about making manure part of your tillage system. Including 
manure in your system can help to build a healthy soil that will pay you dividends over the 
long-term as well as the short term. You will also have the satisfaction, in time, of handing 
the land and soil on to the next generation in better condition than you received it. 
 

 
Figure 4. What is in an example 22m3/ha application of slurry including carbon (C)? 
 



 

 

 

Teagasc research on oats: Supporting the development of the oat sector 

John Finnan, Teagasc 

Irish Farmers Journal Crops & Spreaders Supplement 

 

 

Oats are a low input crop well suited to the Irish climate. The acreage of the crop exceeded 
650000ha in the nineteenth century when the crop was grown in all counties in Ireland. The 
acreage of the crop has since dropped (currently 20,000-25,000 ha) but interest in the 
consumption of oat grains has grown in recent years as oat grains have been classified as a 
functional food and recent studies have demonstrated links between oat consumption and 
reduced risk of coronary heart disease, diabetes, gastrointestinal problems and some cancers. 
Additionally, the composition of its protein fractions permits oats to be included in gluten 
free diets as long as there is no contamination from other cereals. Teagasc has an extensive 
research programme on oats to optimise yield and quality. An essential objective of the 
research programme is to gain a full understanding of the functioning of the oat plant as well 
as to understand differences between oats and other cereals. 

There are similarities between oats and other cereals but also differences. One of the most 
visible differences is the head of the oat plant, the panicle, which looks visibly different from 
the compact ears of barley and wheat plants. Oats do not produce tillers to the same extent as 
barley and wheat but oat panicles can have many more grains than the heads of other cereals, 
the number of grains per panicle can be adjusted by the oat plant over a wide range to suit 
agronomic and environmental conditions. Yield in oat crops, as in other cereals, is closely 
related to the number of grains per square area. However, as tillering capacity in oats is 
limited, the number of grains per square area in oat crops is closely related to the number of 
grains per panicle.  

The oat panicle is shaped like a pyramid, broad at the bottom and tapering towards the top of 
the structure. The panicle is divided into a number of horizontal layers called whorls,  most 
whorls consist of a number of branches coming from a single point on the upper stem. Oat 
grains are contained in structures called spikelets. Spikelets generally contain two grains, a 
larger primary grain and a smaller secondary grain. 

The Department of Agriculture recommended list for winter oats typically lists a number of 
spring varieties. Autumn sown spring varieties tend to outperform true winter varieties of oats 
in terms of yield and quality. Spring varieties sown in the autumn tend to have a lower 
temperature threshold for growth compared to true winter varieties and usually grow 



throughout the winter. For these varieties, the switch from leaf production to the development 
of a panicle tends to occur in early spring, the first sign of panicle development is called the 
double ridge stage. The basic structure of the panicle has been formed by GS30 and grain 
development is under way by GS32. As the yield of an oat crop is closely related to the 
number of grains per square area, the period from GS32 onwards is particularly important for 
maximising grain numbers in the crop. In this period, the number of grains formed by the 
crop is closely related to the amount of radiation absorbed by the crop. Hence, nitrogen is 
needed to expand the plant canopy (leaves) in order to maximise the absorption of radiation 
during this period and the nitrogen requirements of the crop needs to have been supplied by 
GS32. Additionally, leaves need to be kept free of disease during this period in order to 
maximise the interception of radiation.  

In forming grains, the oat plant takes an optimistic view of the number of grains which can be 
formed and brought through to harvest. However, the period between GS39 and flowering is 
particularly important in determining the final number of grains which are taken through to 
harvest. Any stress during this period can lead to a reduction in the number of grains which 
the plant takes through to harvest because of grain abortion. This period typically occurs 
during the month of May, during which the crop needs to be free of nutrient and disease 
stress and any additional stresses. After flowering, the crop still needs to be kept free of 
disease stress in order to maximise grain filling and yield.  

Come and see us at the Oak Park open day on Wednesday, June 26th. 

 

 



 

 

 

 

Winter barley agronomy: two and six-row 

Robert Beattie, Teagasc 

Irish Farmers Journal Crops & Spreaders Supplement 

  

It is estimated that 75,000 hectares are planted in winter barley for the 2019 season, a 31% 

increase on the 2018 season. While factors such as straw price and the “three crop rule” may 

have influenced this increase, recent high yields are also likely to be a factor. These high 

yields have been due to improved agronomy and the introduction of high yield potential two-

row and hybrid six-row varieties to the market. The management of winter barley has 

improved significantly in recent years, although the relatively recent introduction of high 

yield potential hybrid six-row varieties poses important management questions. These 

questions mainly arise from the dramatic differences in yield components compared to their 

conventional two-row counterparts, producing more grains ear-1, fewer ears m-2, which 

combine to produce more grains m-2, while the average grain weight is lower in a six-row 

variety. 

Current fungicide timings on winter barley focus around protecting the canopy during the 

period when the number of grains m-2 is determined, with the most effective timings being 

mid-late tillering, GS31/32 and GS49, with no benefit from applications in the autumn or post 

GS49 observed. Currently these fungicide timings are also being applied to six-row varieties, 

although it is not known if this the correct strategy. The grains m-2 produced by six-row 

varieties are similar to that of a wheat crop. In wheat, fungicide timing is focused on the 

protection of the top three leaves of the canopy to ensure the canopy is kept clean into grain 

fill. This begs the question “Should a six-row variety be treated like a two-row variety or 

possibly more like a wheat crop”?  



Six-row varieties are generally taller and have a heavier ear compared to two-row varieties, 

thus making them a higher lodging risk. Although no study to date has investigated if the 

requirement for plant growth regulator (PGR) treatment varies depending on row-type.  

To investigate if current management strategies for winter barley should be altered depending 

on row type, field experiments were established investigating the effect of PGR application 

and fungicide timing on both a conventional two and a hybrid six-row winter barley variety. 

The variety was grown at the standard recommended seed rate and nitrogen fertiliser 

application rate plus a higher (+25% above recommended rate) treatment. It must be noted 

that the seed rate varied depending on row type, as it is recommended to use a lower seed rate 

in hybrid varieties compared to conventional two-row varieties, while the N rate was the 

same for both row-types. Field experiments were conducted in 2014/15, 2015/16 and 2016/17 

at Teagasc, Oak Park and SRUC, Edinburgh. 

Results indicate that current recommendations for seed and N rate in both row-type are 

correct, as there was no benefit to yields observed from increasing seed and N rate by 25%. 

Further to this there was no difference observed in the yield of the hybrid six-row and 

conventional two-row varieties over the six site/season combinations.  

Both varieties were tested at both seed and N rates with and without PGR treatment at both 

GS 30 and GS 37. The results indicated that there was significantly more lodging observed in 

the six-row variety without PGR particularly in the high seed and N rate treatments. The PGR 

treatment significantly increased the number of grains m-2 and yield, but to a greater extent in 

the six-row variety. Therefore, when growing a six-row variety closer attention should be 

paid to PGR treatment with applications at GS30 and GS32-37 advised.  

A range of fungicide timings were applied to both varieties, ranging from an untreated 

programme to a 4 spray (GS 25, 31/2, 39/45, 65) programme. Despite the differences in yield 

components between two- and six-row varieties, the response  to the fungicide programmes 

was similar over the six site/seasons. Therefore the current timings of GS25-29 (mid-late 

tillering), GS31/32 (stem extension) and GS49 (awn-emergence) should be utilised to 

maximise yield for both row-types. 

 

 



  

The experiment also highlighted the importance of fungicide in the control of straw 

breakdown (brackling). Fungicide treatment significantly reduced the level of straw 

breakdown (figure 1) which occurred in both varieties, with applications at GS31/32 and 

GS49 having the largest reduction compared to the untreated. 

 

Figure 1. The effect of fungicide treatment on straw breakdown. 1 spray (GS 31/2), 2 spray 

(GS 31/2, 39/49), 3 spray (GS 25-29, 31/2, 39/49),   



 

Managing cereal foliar diseases post chlorothalonil 

Steven Kildea, Teagasc 

Irish Farmer Journal Crops & Spreaders Supplement 

 

Due to the mild and humid weather that often prevails in Ireland foliar diseases such as Septoria in 
winter wheat and Ramularia in barley, both spring and winter, are endemic in Irish crops and if left 
untreated have the potential to significantly reduce yields of both crops.  Whilst varietal resistance 
represents the most effective means of controlling foliar cereal diseases, in both the above cases 
difficulties exist in the ability to bring effective and durable resistance to the commercial scale.  As 
such, fungicides have been relied upon for control of both diseases for over two decades.  
Unfortunately this reliance on fungicides has placed immense pressure upon both diseases to adapt. 
The result has been the development and spread of fungicide resistance in both diseases to all major 
fungicides currently used for control, the exception being the multi-site fungicides.  As they are 
regarded as being at a low risk of resistance development, the multi-sites have played an integral 
role in fungicide anti-resistance strategies on both wheat and barley.   

As chlorothalonil is the most effective of the multi-sites available, it has become the 
backbone of fungicide programmes in both wheat and barley. Following the spread of azole and 
SDHI resistance in both the Irish Septoria and Ramularia populations, whilst continuing to play a 
crucial role from the perspective of fungicide resistance management, chlorothalonil has become 
increasingly important in maintaining control and protecting potential yields. This has become most 
apparent in wheat since 2014, where yield responses from the addition of chlorothalonil to typical 
fungicide programmes have retained disease control at approximately 80%, delivering 0.4-1.0 t/ha.  

Unfortunately, within the European Union the use of chlorothalonil will no longer be 
approved for use beyond May 20th, 2020.  This will present significant challenges to Irish growers.  To 
counter these, it is necessary to design strategies to mitigate the potential development of both 
diseases, but equally importantly provide the required anti-resistance to those other fungicide 
chemistries that will continue to be used.   

In the broadest terms growers must utilise the concept of Integrated Pest Management in 
their approach to disease control, utilising all available control measures.  The simplest strategy that 
can be implemented will be the use of alternative multi-sites.  Currently this is restricted to folpet, 
mancozeb and potentially Sulphur.  However, the availability and reliability of each of these in terms 
of efficacy and from an anti-resistance perspective needs to be investigated.  Previous trials have 
confirmed that within fungicide programmes these actives can provide comparable levels of disease 
control to chlorothalonil.  However, some of these studies were conducted in seasons of low disease 
pressure or when both diseases remained sensitive to at least either the azoles or SDHIs. In 
response, specific trials have been established on winter wheat and winter and spring barley to 



investigate this further through 2019, with the results being utilised to provide guidance on future 
recommendations.  

However it is widely accepted that none of the above alternatives provide comparable levels 
of efficacy to chlorothalonil. Fortunately and timely, new actives including a new azole fungicide 
(Revysol from BASF) and a QiI fungicide (Inatreq from Corteva) which is a new mode of action are 
expected to be commercialised for use on wheat and barley in the coming seasons.  Currently these 
provide levels of efficacy previously achieved by past azoles and the SDHIs prior to the emergence of 
resistance and undoubtedly will be widely used on Irish crops.  However as both fungicides are at 
risk of resistance development fungicide anti-resistance strategies using the multi-sites described 
above must be utilised.  

To further assist these strategies all available cultural control measures must be employed.  
For wheat, these must include varietal resistance and agronomic practises.  Whilst the availability of 
varieties with high levels of resistance is limited, farmers must utilise those that are available.  This is 
of particular importance in systems where early sowing maybe used.  However, where possible 
winter wheat planting should be as late as is feasibly possible, taking into account the planting 
system used and soils etc.  Although availability of barley varieties with Ramularia resistance is 
currently limited, factors that place the barley crop under stress, most notably water logging or 
drought should be avoided where possible.  Additionally recognising that all treatments barley crops 
receive, even if for disease control are likely to place the crop under additional stress. 
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Fertiliser N is a key nutrient in ensuring high yields of cereals crops.  The optimum amount of N to 
apply to cereal crops varies considerably between different fields within a season and within the 
same field in different seasons.  Indeed it has been shown that the optimum amount of N varies 
between different locations within the same field in a given season.  This makes optimising nitrogen 
inputs to cereal crops notoriously difficult.  Work is ongoing at Oak Park with a view to further fine 
tuning N inputs.  The potential of some of the new fertiliser types available on the market is a focus 
of current work. 

In the past CAN was the main form of N used in cereal production, with some urea used, particularly 
early in the season.  In recent years a number of new fertiliser N products have arrived on the Irish 
market with the potential to give agronomic, economic and/or environmental benefits over CAN.   
These include protected urea products (+/- nitrification inhibitor) and liquid nitrogen.  

Protected urea products substantially reduce the risk of N loss that can occur when ‘normal’ urea is 
used.  They contain a chemical additive, a urease inhibitor that slows down the conversion of urea to 
ammonium, which can be lost to the atmosphere as ammonia gas, thereby reducing the potential 
for N loss via ammonia volatilisation.  This gives protected urea products a double advantage over 
‘normal’ urea, they give lower emissions of ammonia to the atmosphere which is subject to 
environmental limits and improve the agronomic efficiency of urea such that it is consistently 
comparable to CAN.  Current work is examining urea products that contain two different inhibitors, 
NBPT and NPT, applied to wheat and barley in terms of their efficacy relative to CAN. 

Liquid nitrogen or urea ammonium nitrate (UAN) is a relatively new product to Ireland and its 
efficacy relative to CAN has not been extensively studied under Irish conditions. It is a solution 
where 50% of the N is present as ammonium nitrate and 50% as urea and is applied using a sprayer 
rather than a fertiliser spreader.  Because it is applied using a sprayer it has the advantage of 
allowing even application over wide tramline widths even in conditions where it would be difficult to 
apply granular products (e.g.  windy conditions).  It also allows even application on the headland run.  
However it will be very unforgiving of overlaps (which will receive a double dose of N) so it is 
essential that tramlines are at the correct spacing.  This can be an issue where crops are sown 
without GPS where, for example, tramlines that should be 24 m are often less than 24m in width. 

It has a number of potential disadvantages such as additional costs and the risk of scorch to the crop.  
The primary uptake route of liquid fertiliser is through the root and not through the leaf and 
therefore the objective is to get the fertiliser onto the soil rather than onto the leaf.  It should not be 
applied with normal nozzles so special liquid fertiliser nozzles or dribble bars will be required.  These 



produce coarse droplets that are more likely to make their way to the soil thereby reducing the risk 
of scorch.  Storage facilities may also be required if the supplier’s premises is not within driving 
distance of the farm, which will be an added cost.  It must also be remembered that like any 
nitrogenous fertiliser it will lead to corrosion if the spraying equipment is not thoroughly washed 
down after use. 

Current work at Oak Park is examining a range of these ‘new’ fertiliser types (both protected urea 
products and liquid N) in terms of their agronomic efficiency and trials with barley will be on view on 
the day. 

Other work that will be on view at the Open day will include:  

• investigations into whether different varieties or variety types (2 row, 6 row or 6 row hybrid 
barley) require different amounts of fertiliser N,  

• an examination of the effects of number of applications and late season N applications on 
barley yield and quality and  

• investigations into the effects of seed rate on modern varieties of barley. 

 

 

 

 

 

 

 



 

 

Ramularia Leaf Spot of Barley – an increasing threat to Irish barley? 

Steven Kildea and Joe Mulhare 

Irish Farmers Journal Crops & Spreaders Open Day 

 

Ramularia leaf blotch (RLS) is a disease of barley crops across north-western Europe.  Whilst present 
in most countries, it is only in those countries with a mild and humid environment that it tends to 
cause significant yield losses.  In Ireland those climate conditions prevail and yield losses of up to 1 
t/ha have been recorded in both spring and winter crops. However, on farms the disease has until 
now not been regarded as a problem. Undoubtedly, this has in part been due to the application of 
fungicides.  However, these applications often have included chlorothalonil and the imminent loss of 
chlorothalonil in 2020, coupled with the spread of resistance to the azole and SDHI fungicides in Irish 
Ramularia populations may change this. Therefore increasing our understanding of RLS and its 
potential threat to Irish barley crops is of the utmost importance. Unfortunately, the combination of 
RLS being a relatively new disease, having only first been recognised as a serious threat to barley 
production in the late 1990s, and the reliable and extremely effective control that was afforded by 
chlorothalonil, have meant that limited research has been conducted into understanding the 
development of the disease. 

 The first problem faced by growers, agronomists and researchers in understanding and 
providing control strategies for RLS is being able to accurately diagnose the disease.  In general, RLS 
only manifests itself post flowering and can often be overlooked as natural senescence or 
physiological leaf spotting. The inability to accurately diagnose presents significant problems for 
those involved in screening varieties for resistance and as such limited data is available on varietal 
resistance.  In addition, as the symptoms tend to occur post flowering this further increases the 
difficulty with varietal resistance screening.  Assessing disease is a laborious task and varieties are 
often assessed at single time points.  As such any differences in disease levels that do occur may 
actually be more reflective of the maturity of the crop at that time of assessment than the level of 
resistance present in the variety. To add further difficulties with these assessments, the majority of 
varieties often have other disease weaknesses, whichby flowering have caused significant disease, 
reducing the capacity to accurately determine the presence of Ramularia.  Taken together limited 
information is available for farmers in terms of how the variety of barley they grow will perform if 
conditions favour RLS development. In 2019 DAFM are conducting RLS specific trials and this will 
provide invaluable information for future seasons. 

 The second aspect that creates problems with controlling RLS is the limited information that 
is available on why or when the typical spotting symptoms may develop.  It is known that stresses 
imposed on the plant will exacerbate the problem.  However defining stresses in a field crop 
exposed to the natural elements can be extremely difficult. Preliminary research from the U.K., 
specifically Scotland suggests the duration of leaf wetness during stem extension plays a crucial role.  
Unfortunately in Ireland, for both spring and winter barley there is a very good chance that the crops 



during stem extension will be wet for prolonged periods of time, whether directly from rainfall or 
from heavy evening dews.  Using this criterion, trials were conducted on spring barley to determine 
if the final fungicide application on spring barley could be tailored to reflect differences in duration 
that may occur. The levels of disease that were recorded were related to leaf surface wetness, with 
trials with longer durations recorded in 2016 and 2017 having higher levels of symptoms.  On those 
with lower symptoms it was possible to reduce the fungicide programme, either in terms of 
fungicides used or dose rate applied.  Equally it demonstrated that in those trials with a prolonged 
leaf surface wetness it was not necessary to increase the dose or increase the fungicides applied. 
Whilst this gave confidence that what was currently being recommended was effective even in the 
most high pressure situations, the recommended programmes included chlorothalonil. Further 
research is now required to determine if alternative multi-site fungicides can be used instead of 
chlorothalonil. Additionally as stresses are a factor in symptom development whether specific 
aspects involved in barley production can be altered to alleviate stress also need to be investigated.  

 Finally Ramularia is known to be seed borne.  Intensive detection of Ramularia in Irish seed 
stocks have confirmed that it is present in Irish seed, albeit at relatively low levels and not 
necessarily in all seed stocks.  
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Integrated Weed management to tackle grass weed problems 

Vijaya Bhaskar, Teagasc 

Irish Farmers Journal Crops & Spreaders Supplement 

 
 The incidence and proliferation of difficult to control grass weeds, especially sterile brome, 

wild oats, canary grass and black grass is increasing.  Repeated use of the main herbicide actives 

against these grass species allows resistance to develop, where weeds can survive previously 

effective full application rates. Resistant weed populations may by-pass the herbicide action by two 

mechanisms:   target-site resistance, where simple mutations prevent the herbicide from binding 

effectively to its site of action and non-target site resistance where complex multigenic changes, allow 

the weed to detoxify the herbicides to an extent where they are ineffective. Resistance is further 

exacerbated by the lack of alternative herbicide types, forcing growers to repeatedly use the same 

active ingredients.  

 One key to managing grass weeds and to minimise the selection pressure for resistance, is to 

diversify or integrate weed management practices beyond using herbicides. Integrated weed 

management (IWM) combines non-herbicide or cultural techniques, which should be implemented 

first, with herbicide use when needed. IWM also targets weed seed bank reduction and prevents 

weed movement to different areas. IWM encourages farmers to: keep fields free of specific weeds; 

reduce the pressure on herbicides and prevent seed return. Correct weed identification coupled with 

an understanding of their agro-ecological traits is of paramount importance in devising effective IWM 

programmes. 

Identification and agro-ecology of grass weeds 

Sterile brome - Around 90 % of brome germinates from Aug to Dec; they flower from May to Jul and 

shed seeds from Jul to Aug. They require vernalisation to flower and germinate in the dark. Seeds 

have a short dormancy; annual seed decline is about 85 to 90 % (seeds poorly-persistent in soil) but 

as each plant can produce over 200 seeds, they can still proliferate. Seed emergence is reduced with 

increasing seed burial depth (> 10 cm). 
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Black grass - About 80 % of black grass germination occurs from August to October and it flowers 

from May to Aug. Seed shedding is from the middle of Jun in winter wheat and a slightly later in winter 

barley, however, most seeds are shed prior to harvest. Black grass is mainly cross pollinated by the 

wind and light induces germination. While seed decline when buried is relatively rapid (70 to 80 % per 

year), given the number of seeds shed per plant (400 to 600), the soil seed bank will increase if it is 

not controlled. Deeper burial (> 5 cm) reduces seed emergence of freshly-shed seeds.  

2 

Wild oats and canary grass - Wild oats and canary grass both emerge at the same time as spring 

cereals, and can out-compete the cereal at an early growth stage with a high density of emerging 

plants. Both spring-germinating weeds have the ability to survive dormant in the soil for a substantial 

period of time and thus are unaffected by seed burial depth. They flower from Jun to Oct and light 

promotes germination. Most seeds originate from the top 10 cm soil, but some emerge even from a 

depth of 15 to 25 cm.  

3 

Practices contributing to increased grass weed pressure on the farm 
 

                                                           
1 Sterile Brome:  Deeply serrated ligule and hairy stem (a); characteristic twist in leaves (b); reddish purple 
colour panicles, when mature (c) 
2 Black grass: Blunt and finely serrated ligule and purpling at the base of the stem (a, b); slender, cylindrical and 
long spikelet and head colour range from deep purple to green (c) 
3 Canary grass:  Pointed ligule (a) characteristic red sap at the end of the root tip (b); tufted and dense spike 
with small dark brown seeds (c) 
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(a) Repetitive cereal cropping; (b) Earlier sowing of autumn-sown cereal crops; (c) Excessive reliance 

solely on herbicides; (d) Mechanical spread of weed seeds from contaminated manures, seed source, 

combines and by movement of straw bales; (e) Lack of field margin or headland conservation to 

prevent these areas becoming potential sources of weed infestation.  

 
IWM programmes 

IWM practices include the use of: crop rotation, stale seedbeds, crop establishment techniques, 

headland/margin management, hand rogueing, machine hygiene, seed source, sowing date, seed 

rate, variety choice and use of herbicides. In the future, IWM practices will have to be adopted by Irish 

farmers to minimise resistance development, to overcome lack of new herbicides, and to abide with 

the EU mandate on Thematic Strategy on Sustainable Pesticide Use. These practices will be 

evaluated and developed through the ECT grass weed control project. 



 

 

Cereal aphid resistance and control 

Dr Louise Mc Namara, Teagasc Oak Park 

Dr Michael Gaffney, Teagasc, Horticulture Development Department, Ashtown 
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Barley Yellow Dwarf virus (BYDV) is a major disease of cereals in Ireland. It is spread 

through the saliva of aphids feeding on infected plants and then feeding on uninfected plants. 

The virus is particularly damaging when aphid migration coincides with emerging crops 

(before GS31), such as in early autumn and late spring sown crops. There is no direct control 

for the virus, so management focuses on reducing its spread by reducing aphid populations, 

through the use of insecticides, and drilling crops when aphid migration is less likely (Late 

Autumn, Early Spring).  

Pyrethroid Resistance 

Aphids with the knockdown resistance (kdr) mutation, which confers varying resistance to 

pyrethroids insecticides, were first detected in Ireland in 2013. Subsequent field surveys 

carried out from 2015 to 2018 found aphids carrying the kdr mutation in the five major grain 

growing counties surveyed. To date only partially resistant grain aphids have been detected in 

Ireland, so it is important to use full recommended rates where insecticides are applied to 

achieve control. Where a suspected control failure occurs it is important not to follow with 

the same chemistry so as to avoid exasperating the problem. Grain aphids collected in Irish 

winter barley fields show a substantial variation in response to pyrethroid application. 

Preliminary work indicates that a second resistance mechanism may also exist in Irish grain 

aphids which may partially explain this field-to-field variation in aphid response.  



Integrated Pest Management  

Integrated pest management (IPM) aims to provide sustainable control by utilising multiple 

control approaches, including cultural, physical, biological and chemical. Examples of how 

this might work are shown in Table 1.  

Cultural control strategies are essential tools for managing BYDV, particularly in light of 

recent mild winters and the fact that the number of, and efficacy of available insecticides is 

declining. Due to the recent ban on neonicotinoid seed treatments, there is only one class of 

insecticides (pyrethroids) for aphid control on winter barley and spring barley. Previous 

Teagasc studies at Oak Park highlighted that drilling date can have an impact on BYDV 

incidence and yield losses in cereals in both autumn and spring cereals. Early sown autumn 

crops, reaching 2/3 leaf stage before and up to mid-October should be sprayed at that stage, 

followed by a further spray in November. Generally, October sown crops require a single 

aphicide during the 2/3 leaf stage. If a treatment is delayed due to poor ground conditions, 

crops may still benefit from a treatment in Dec, Jan, Feb if mild conditions persist and there 

is evidence of aphid presence within crops. If crops emerge after the end of November they 

generally do not require spraying, except in high risk areas or in the case of mild winters 

which would support the presence of aphids. 

Table 1. IPM options pre- and post-planting 

Pre planting IPM:  

• Cultural control 

• Drilling date 

• Cultivation type 

• Minimize “green bridge” 

• Variety selection 

In season IPM: 
Decision making on a field-to-field basis is very challenging 

• Improved monitoring/forecasting 

• Targeted application of insecticides  

• Establishing thresholds 

• Anti-resistance strategies: Monitoring for control failure, alternative insecticides  

• Biocontrol: Encouraging natural enemies 



Integrated Pest Management Tools: Some of these are not currently available for control 
of BYDV such as resistant variety selection, alternative chemistry (in winter or spring barley) 
and thresholds based on aphid density.  
 

For spring cereals, where possible, drilling in March generally reduces the risk of BYDV 

infection and alleviates the need for insecticides in most years. However the risk of BYDV is 

higher following a mild winter or where crops are planted in a high risk areas, such as costal 

sites and areas with previous high levels of BYDV. In April-sown spring cereals an 

insecticide spray is recommended at 4 leaf stage, as there is likely to be a significant number 

of aphids migrating into crops by this time. The primary goal is not to eliminate all aphids in 

tillage crops but to reduce aphid populations at critical times when the crop is particularly 

vulnerable. Apart from transmitting BYDV, aphids can also cause extensive damage by direct 

feeding on plants. For example, in the case of wheat crops, if more than 5  aphids per ear are 

recorded after flowering then an aphicide may be beneficial.  

However, the challenge with late autumn drilling is that it may leave you more susceptible to 

broken weather. Additionally, in mild winters where the absence of frost results in higher  

aphid and BYDV pressure, delayed drilling may not be as effective as planned. Equally 

planting early in spring may not be as effective for reducing BYDV pressure when there has 

been a mild winter.  

Minimising the “green bridge” provided for aphids by volunteer cereals or weeds through 

cultivation or desiccation is also important. In the case of grain aphids, grass hosts such as rye 

grass or volunteer oats can sustain aphid survival between consecutive crops, acting as a 

refuge sites for aphids. This allows aphids to colonise crops at an earlier stage, potentially 

increasing the risk of BYDV spread within the crop.  

Together, site selection, the timing of when the crop is drilled and minimising the potential 

for aphid carry over from the previous crop, in combination with a well-timed insecticide 

application are the most robust IPM strategies to BYDV management currently available. 

Looking ahead, investment in the creation of more BYDV tolerant or resistant varieties, plus  

the ability to rapidly detect rapid both virus carrying aphids and plants in the pre-

symptomatic phase, through hand held, in-field diagnostic technologies are critical to 

supplement and support new control strategies and minimise the need for insecticide 

applications. 


