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According to the latest CSO data, dairy 
cow numbers have increased to 1.456m in 
December 2020. This compares with a herd 
of 1.233m 10 years earlier in 2001. So in this 
period dairy cow numbers have increased by 
223k or 18 per cent. During the same period, 
beef cows fell from 1.125m to 923k, a drop 
of 202k or 18 per cent. Sheep numbers fell 
during the same period, from 4.880m to 
3.862, a drop of 1.018m or 21 per cent, so 
clearly there has been no overall increase in 
the number of livestock units.
However, all farmers are under economic 
and environmental sustainability pressures. 
Dairy farmers in particular are under intense 
scrutiny by the green lobby and urban-
based environmental activists who see food 
production as a problem while ignoring the 
need to feed the world or EU imports of beef 
and feed soya farmed on former Brazilian 
forest land.
On 1 June 2018, the European Commission 
presented legislative proposals on the common 
agricultural policy (CAP) for the period 2021-
27. Due to ongoing negotiations between the 
European Parliament and the Council of the 
EU, the provisional start date of the proposed 
CAP reform has been pushed back to 1 
January 2023.
The Commission’s proposals aim to foster 
a sustainable and competitive agricultural 
sector that can contribute significantly to the 
European Green Deal, especially with regard 

to the farm to fork strategy and biodiversity 
strategy. In particular, the proposals focus on:
	X Securing a fair deal and a stable economic 

future for farmers;
	X Setting higher ambitions for environmental 

and climate action;
	X Safeguarding agriculture’s position at the 

heart of Europe’s society.
However, setting higher ambitions for 
environmental and climate action means that 
the use of fertilisers and slurry application, 
livestock stocking rates, animal nutrition, 
welfare and housing etc will all come under 
increasing restrictions.
Many farmers are rightly concerned that their 
family incomes will be at increasing risk as 
their activities are curtailed in various ways or 
extra costs are added to their animal and crop 
production systems.
Irish farmers work hard to keep the 
land and soil healthy now and for future 
generations. They know their actions affect 
the environment. No one is closer to the earth 
than farmers and it is important to them to 
care for the land, livestock, water and natural 
resources.
Nobody cares for animals and wildlife more 
than farm families. They know as early as 
they were children on their home farms that 
good animal welfare, excellent nutrition 
and adequate housing is rewarded by more 
profitable production.
Fortunately, Agri IT is enabling farmers to save 
labour and time while improving all aspects 
on beef, crop, lamb and milk production. The 
young farmer today is more educated than 
ever and can do a course at nine agricultural 
colleges in Ireland. In addition there are 
around 30 Agricultural Science or related 
degree course available at 16 institutions 
on the island. Excellent advice and research 
information is available from Teagasc, 
UCD and other research institutions. This 
publication has some excellent examples of 
how modern technology is helping farmers 
to cope with these issues and to improve soil 
health and production systems.

Liam de Paor, EditorIn
tr
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and environmental 
pressures
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A summary of research 
work by Dr Aurelia Samuel 
and Dr Erin Sherry, AFBI 
Economists

Ammonia emissions from livestock 
present major challenges to the 
agricultural industry in Ireland. The 
Agri-Food and Biosciences Institute 
(AFBI) in Northern Ireland (NI) is 
conducting a major programme of 
research to help stakeholders adopt 
effective solutions.

Suggested measures
The adoption of measures to reduce 
ammonia emissions is key to improving 
air quality and complying with 
international agreements. AFBI, in 
partnership with Rothamsted Research 
in England, identified cost-effective 
strategies for reducing ammonia 
emissions as follows:
1. Extend grazing by two weeks;
2. Lower crude protein diets for 

housed dairy cows;
3. Genetically improve cattle, pigs and 

poultry;
4. Replace urea fertiliser with 

protected (stabilised) urea;
5. Apply low emission slurry by 

trailing hose (TH), trailing shoe 
(TS) and shallow injection (SI);

6. Increase scraping frequency in dairy 
cow buildings;

7. Wash down collecting yards – 
scrape before washing;

8. Adjust pH of slurry in-field;
9. Enhance livestock housing for 

pigs and poultry, e.g., use of air 
scrubbers;

10. Adjust pH of slurry in-house for pigs 
and cattle;

11. Use comfort slat mats – beef and 
dairy cattle; and,

12. Use fixed slurry store covers on 
outdoor slurry tanks.

In calculating the total costs to the 
farmer, capital investment and annual 
running costs were combined. Units of 
measurement for costs of diet, grazing 
and housing measures were expressed 
per animal place, per cubic metre of 
slurry for slurry storage and spreading 
measures, or per kg of nitrogen (N) 
applied for fertiliser measures. Costs 
are indicated in sterling.
Extending the grazing season for cattle 
by two weeks resulted in a saving of 
£9.50 per animal place. The next least 
expensive reduction measures were 
found to be lower crude protein in the 
diet; genetic improvement for pigs 
and poultry; low emission spreading 
techniques; stabilised urea fertiliser; 
pH adjustment in-field of slurry and 
retrofitting fixed covers on above-
ground, circular slurry tanks.
The costs for these ranged from 
£0 to £2.44 per annum per unit of 
measurement. The most expensive 
reduction measures had a cost range 
of £12.94 to £90.77 per annum per 
unit of measurement. These included 
comfort slat mats for dairy and beef 
cattle; pH adjustment of slurry in-house 
for dairy and pigs; washing down of 

collecting yards for dairy cows and low 
emission livestock housing with air 
scrubbers for pigs.

Most cost-effective measures
The most cost-effective reduction 
measures were identified as:
1. Extending the grazing season for 

cattle by two weeks (which saved 
£0.07 for every kg of ammonia 
abated);

2. Lowering crude protein (CP) 
diets for livestock which was cost 
neutral;

3. Genetic improvement in pigs and 
poultry was also cost neutral;

4. Using stabilised urea fertiliser 
(generated a cost of £0.72 per kg of 
ammonia abated);

5. Low emission spreading techniques. 
Trailing shoe had a cost of £1.79 
per kg of ammonia abated while 
trailing hose had a cost of £3.03 and 
shallow injection had a cost of £2.67 
per kg of ammonia abated; and,

6. Increasing frequency of scraping 
in dairy cattle housing is estimated 
to cost £0.32 per kg of ammonia 
abated.

The marginal abatement cost curve 
(MACC) model (see graph above) 
indicates that the implementation of 
these lower cost measures gives an 
overall reduction of 6.5 kilo tonnes 
(21 per cent) of ammonia emissions 
across NI, at a total cost of £6.6m 
per annum compared to business-as-
usual ammonia emissions and holding 
livestock numbers constant.

Cost-effective 
strategies for

ammonia 
emissions 
reduction
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indicates the implementation of the lower cost 
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emissions and holding livestock numbers constant. 
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Cargill has introduced 
a new specialist rumen 

buffer, Equaliser Cream, 
to help improve milk fat 

production and reduce 
milk fat depression in 

dairy cows, particularly 
at turnout and into 

early summer

Equaliser combines unique 
ingredients that include a proven 
rumen buffer and a fermentation 

product, and provides a two-pronged 
approach, according to Cargill.

The rumen buffer Equaliser has a 
buffering capacity more than double 
that of sodium bicarbonate and it is 

longer lasting. This helps to maintain 
rumen pH. The ‘cream components’, 

that include the fermentation product 
Diamond V, reduce CLA production 

in the rumen and ‘normalise’ the oil 
conversion pathways. Combined, these 

two modes of action provide a very 
reliable way of improving milk fat.
“A large proportion of dairy herds 

are affected by milk-fat depression at 
turnout and through the early grazing 

season,” says Cargill’s ruminant 
technology manager Dr Philip Ingram. 

“Drops of 0.5 per cent  in milk 
fat are typical, and usually occur 

during the second and third grazing 
rotations – between three and nine 

weeks after turnout. An average
reduction of 0.35 per cent  is often

seen between April and August.”

Data from the Irish Cattle Breeding 
Federation (ICBF) shows that 40 per 
cent  of Irish herds will produce milk 
with less than 3.6 per cent  milk fat 
during the grazing season, and 10 
per cent  of herds will produce milk 
with less than 3.1 per cent  milk fat. 
With most payment schemes based 
on milk solids, a drop in butterfat 
represents a significant reduction in 
milk income, estimated to be around 
36 cents per cow per day from April 
to August and 40 cents in mid-season 
– typically April and May in Ireland. 
Cargill has shown the success of 
this rumen buffer in two groups of 
cows in the same herd, where cows 
supplemented with the product 
produced an extra 0.3 per cent  milk 
fat compared with the control group 
of cows.  “In one example, where cows 
experienced a drop of 0.5 per cent  in 
milk fat and levels stayed at or below 
3.5 per cent  at grass and typically 
failed to recover during the grazing 
season, the addition of Equaliser Cream 
reversed the drop very quickly – in a 
matter of days – and brought levels 
back up to the 4 per cent  level,” says Dr 
Ingram. 
“This herd also found increased diet 
digestibility, seen in more consistent 
manure and an elimination of 
undigested grains.”
Fed at a rate of between 100 and 
150g/cow/day, Cargill says that 
Equaliser Cream represents a return on 
investment of 3.5:1. 

Milk fat depression - the causes
While half of the milk fat is imported 
into the udder from dietary oil and the 
cow’s body reserves, the remaining 50 
per cent of milk fat is manufactured in 
the udder from the acids produced from 
forage and concentrate fermentation in 
the udder. 
In spring and early summer, the high oil 
content in grass is 50 per cent  richer in 
unsaturated fats than in a typical winter 
ration. In addition, structural fibre in 
fresh grass is low, with sugar and highly 
digestible fibre high. This can cause a 
reduction in rumen pH, creating acidic 
conditions. 
The greatest risk of reduced milk fat 
is where cows are grazing young, 
green leafy grass. This grass, typically 
seen in the second and third grazing 
rotations, has lower structural fibre so 
digests quicker and is higher in oil than 
more mature, later season grass. “The 
combination of the acidic conditions 
and the high oil content in fresh 
grass creates a ‘perfect storm’ in the 
cow’s rumen and disrupts the normal 
pathways used by the cow to produce 
milk fat,” says Dr Ingram. “Under these 
conditions, dietary oil is converted to 
conjugated linoleic acid (CLA). This is 
an oil that disrupts the fat production 
pathways and causes a depression in 
milk fat.” 
The high oil content of diets and the 
acidic rumen conditions created by 
the ration pose the two biggest risks 
associated with milk-fat depression. 

Capturing the cream  
more butterfat at turnout  Spring and summer 

grazing can depress 
milk fat.

(continued page 10)
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GET MUCH MORE FROM 10,000 BALES!
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Tackling the problem
“While most nutritional solutions aimed 
at maintaining milk fat tackle rumen 
pH, Equaliser Cream actually targets the 
causes of milk fat depression,” adds Dr 
Ingram. “Its key ingredients enable it to 
reduce the impact of the high oil content 
of grass on milk fat.”
He also encourages producers to 
combine this nutritional solution 

with grazing and feed management 
techniques. 
“Changes to grazing strategy and the 
stage of plant maturity at grazing, 
as well as alterations to the nutrient 
content of buffer or concentrate feeds, 
will all help. These three routes can all 
promote milk fat in the risk stages.” 
Equaliser Cream has also been shown 
to promote milk-fat in housed herds. 

“It can reduce the risk of milk-fat 
depression where highly digestible diets 
are being fed, or where the silage has a 
high acid load, or where there is a high 
level of oil from distilled co-products,” 
adds Dr Ingram. 
Equaliser Cream is a powder packed in 
25kg bags and can be fed via a TMR or 
added to blends or compounds.

Understanding cow behaviour and changing how you act around them can 
save you time, reduce stress, and make your farm a safer place to work. It can 
be a huge source of frustration that cows don't easily move when and where 
you want them to. AHDB's Senior Knowledge Exchange Manager Steve West 
summarises key points from a recent webinar with globally-respected animal 
behaviourist Professor Temple Grandin from Colorado State University that 
looked at this important aspect of cow management.
Cows are sensitive to what they see and wary of anything they perceive as harmful. 
Head lifting, ears pinned back, defecating, tail twitching and white eye are all 
signs that they're afraid of something. According to Professor Grandin, once they're 
frightened, it takes 20 to 30 minutes for them to calm down.
They're aware of the little things that we don't notice. Familiar items look safe from 
one angle but become an entirely new object when viewed from a different position. 
Younger, more inexperienced animals are likely to react more. A chain or piece of 
rope could be perceived as a snake. Shadows or sunlight shining on the ground will 
make cows hesitate and they can refuse to enter dark buildings.
Professor Grandin advised that making simple adjustments to allow more light into 
a building is one way to address these issues. A heifer's first experience of something 
must be made a positive one. Anything that causes her to associate an action with 
something negative will cause her to be reluctant to repeat that action. A cow 
slipping over in the parlour or having her head bump into a yoke are both avoidable 
with calm handling and rewards can be given to reinforce a positive outcome.

(Source: British Dairying ezine)

Cargill says its 
Equaliser Cream 
tackles the two 
biggest factors 
that cause milk fat 
depression.

Dr Philip Ingram, Cargill Ruminant 
Technology Manager has a special interest 
in mineral and vitamin nutrition for 
ruminants. Prior to working for Cargill, Philip 
spent three years in Saudi Arabia working 
for Almarai – a vertically-integrated food 
company with a herd of 35,000 milking 
cows. Philip graduated in agriculture and 
has a PhD in animal genetics – both from 
Queen’s University, Belfast.

Observation and attention           improves cow handling

(continued from page 8)
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For more information speak to Cormac 
+353 87 905 5393 | farmhand.ie

Minimal Maintenance
There are no grease points on 
the rotors, tine arms or gear box 
and the DuraMax  cam-track 
comes with a 3 year warranty.  

Lift Tines
The patented Krone lift tines are
designed with a double kink
which allows them to rake clean, 
with less contamination and
leaves a great swath. 

Krone SafeCut 
The Krone SafeCut 
system protects the 
complete driveline. 

Hit a foreign object?
A few minutes and a 
20c roll-pin will have 
you mowing again. 

Clean Cut
The fully welded, 
wedge shaped cutter 
bar gives huge strength, 
durability and a clean 
cut every time,  even 
in lodged crops. 

RAKES CLEAN
RAKES FAST

NOTHING CUTS
CLEANER

©
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Seed companies harness expertise on wildflowers
Seed Technology Ltd and Design by 
Nature’s Sandro Cafolla have announced 
strategic cooperation on the research 
and development of native wildflower 
seed production in Ireland to meet the 
expanding market for Irish produced seed.
The collaboration brings together the 
complementary skills of Sandro Cafolla’s 
long experience in native wildflower 
seed and the modern seed production 
and seed processing capabilities of Seed 
Technology.
Following the successful establishment of 
production trials at Seedtech’s research 
farm at Faithlegg, Waterford, in the 
autumn of 2020, the programme has been 
further expanded this spring. The demand 
for native wildflower seed continues to 
grow and outstrip demand.
It is hoped that the cooperation between 
these two industry leaders will develop 
modern production methods to facilitate 
a significant upscaling of quality Irish 
wildflower seed production.

Pictured at the sowing of wildflower 
production trials at Faithlegg are: Sandro 
Cafolla, proprietor of Design by Nature, 
and Tim O’Donovan, Technical Director of 
Seedtech.
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Multi-species sward has 
the potential to bring 
benefits in terms of lower 
production costs from 
reduced nitrogen (N) 
application, verifiable 
animal health benefits and 
improved environmental 
outcomes

Multi-species swards are not a new 
phenomenon to those farmers old 
enough to remember when there was 
a variety of grass species included in 
most swards, encompassing ryegrasses, 
meadow fescue, timothy and others. 
The efficiency of ryegrasses, especially 
on medium to high input fertilisation 
regimes, brought about a concentration 
on that variety.
That policy is being revisited, with 
Teagasc leading the research drive and 
many grass-seed breeders, developers 
and distributors committing resources 
to understanding the potential role of 
multi-species swards in modern grazing 
systems and the economics of adapting 
some pastures, at least, to a more broad-
based sward.
This initiative extends far more widely 

than just multi-variety grass swards. The 
multi-species concept covers plantain, 
chicory and a range of other pasture 
species. Waterford-based DLF Seeds is 
committed to exploring the merits of 
multi-species swards, as Dr Thomas 
Moloney, product and technical manager 
with the company, explains: “The 
components of a multi-species sward have 
varied attributes and each has something 
different to offer in its own right.”

Something different
A standard six-species mixture would 
include perennial ryegrass, timothy, red 
and white clover, plantain and chicory. 
They all bring something different to the 
sward. For instance, bulk and quality are 
provided for in the early part of the year 
by timothy as it is very winter-hardy and 
is better suited to wet, cold conditions 
than ryegrass.
Clovers fix nitrogen, a quality that is 
increasingly important as limits on 
chemical nitrogen (N) application 
are under a spotlight. Clover has the 
additional benefit of being high in 
protein content. Chicory, plantain and 
other herbs are highly nutritious and 
very palatable. Some have specific 

beneficial attributes. Chicory, for 
instance, has anthelmintics properties 
which should deliver positive results 
in terms of lowering worm burdens 
on animals grazing pasture that has a 
chicory component.”
One interesting observation from Dr 
Thomas Moloney is that many farmers 
are deciding to delve into the potential 
benefits of a multi-species sward 
by renewing a few paddocks with a 
diverse sward: “Their experiences will 
be monitored and quantified. There 
is already considerable application of 
the multi-species sward concept on 
commercial drystock farms in New 
Zealand, though the numbers of species 
used are more confined.
“Here in Ireland, broad-based conversion 
is potentially on the horizon if the 
positive results seen from research so 
far continue to show economic and 
environmental benefits. Those potential 
benefits may not necessarily include 
increased productivity in terms of extra 
tonnages of forage. However, if multi-
species sward productivity is shown to 
be on a par with existing ryegrass swards 
while bringing additional benefits in 
terms of lower production costs from 
reduced N application, verifiable animal 

Multi-species swards 
may lower costs and 
improve animal health Cows grazing on a DLF 

multi-species sward.

13

 Forage and Nutrition Guide 2021 



health benefits and improved environmental outcomes, then 
I can see a definite role for greater adoption of multi-species 
swards in Ireland.”
 

Sward maintenance challenges                          
A perceived drawback of adopting multi-species swards is the 
difficulty in maintaining the sward (with the important species 
competing over the longer term), while also ensuring that 
weed species do not invade. There are almost no means of 
removing weed species short of total replacement of the sward. 
Thomas Moloney looks at the challenges: “The herb proportion 
of the sward such as chicory and plantain, are shorter lived 
than we are used to in modern sward management systems. 
They might only thrive in the sward for four to five years under 
very good management.
“Our research is exploring how to manage these multi-species 
components to prolong their life in the sward as much as 
possible. The weed challenge is best answered by going back 
in time to when multi-species swards were commonplace. In 
a diverse sward with a multiplicity of species, well-established 
plants such as chicory and plantain should be able to prevent 
a similarly-leafy weed species, such as dock, from becoming 
established from the seed stage. It is very important to start 
with a clean slate. Sowing into a weed-infested paddock, 
whether for a ryegrass or a multi-species sward is a recipe for 
failure.”
Dr Moloney is adamant that a full reseed is the best approach 
to multi-species establishment: “The old sward is completely 
eliminated so that there is as little competition as possible 
for the new seedlings as they become established. That also 

automatically extends the lifetime of the new sward. A fine, 
firm seedbed, important at any time, is a priority for the legume 
clovers and herbs where the seeds are very small. That should 
result in an even establishment with no gaps or spaces allowing 
alien seeds to compete.”
 

Grazing management
Grazing management is different though not more difficult 
than for a ryegrass sward, says the DLF representative: “It 
may involve extending the grazing interval to 26-28 days and 
not grazing down to the traditional 4cm. That assists the herb 
elements especially because their growing points are higher in 
the sward. Grazing them too low often results in their reserves 
being depleted and taking longer to recover, delaying their 
ability to make a contribution to herbage volumes.”
Teagasc has fully committed to identifying the merits of 
multi-species swards across its research facilities including 
its Moorepark, Johnstown and Athenry centres. Some of the 
initial results suggest that the future for multi-species swards 
is promising for a range of outcomes, from total herbage 
production to quality, digestibility and economic return. 
Persistency will be a key factor and maintaining a clean 
sward unadulterated by weed infestation. The clover aspect is 
critically important as farmers are being urged, in some cases 
regulated, towards including a significant clover component 
in new swards. Managing clover is not without its challenges, 
though close attention to that management could be highly 
beneficial in an era where grassland farmers are expected to 
maintain productivity and income with fewer inputs and lower 
emissions.

A full reseed is the best approach to 
multi-species establishment, according 

to DLF Seed’s Dr Thomas Moloney.
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Tara Meeke, Land 
Management 
Technologist at the 
College of Agriculture, 
Food & Rural Enterprise, 
outlines why soil is a 
multi-functional resource 
and how it can be 
protected and maintained.

Soil supports many ecosystem 
services including food production, 
nutrient cycling, carbon storage, 
water purification and a habitat for 
biodiversity. A healthy soil system 
requires the chemical, physical and 
biological properties of the soil to 
work in harmony. The EU has set a 
target to have 75 per cent of soils 
healthy by 2030. Getting the most from 
your agricultural soils means actively 
managing them and making changes to 
prevent damage and build soil fertility. 

Investing in soil health
Investing in soil health is a ‘win-win’ 
situation for farmers; improving soil 
health increases crop yields, provides 
resilience to climate change and aids 
carbon sequestration. Regularly walking 
your fields will help identify potential 
issues, such as areas of poor crop 
growth, ponding, run-off or erosion.  To 
check the chemical properties of your 
soil, you’ll need to take soil samples 
and get them analysed. This should be 
carried out every four years to test pH, 
P, K, Mg and organic matter content. 
Look at fields that aren’t performing or 
any that you’re planning to reseed. If 
you test 25 per cent of your land every 
year, in four years, you’ll have tested it 
all. The most valuable tool on your farm 
is your spade. Lifting your spade and 
digging soil pits (20cm x 20cm x 20cm) 
is a great way to check the physical 
condition of your soil. It is best to assess 

the soil when moist, typically in spring 
or autumn. 
Examine the structure of the soil  
particles, rooting depth and colour/
smell of the soil. This will allow you 
to determine if compaction and/or 
drainage is an issue. A well-structured 
soil has round crumbly particles that 
can be easily broken up between your 
fingers and plant roots that go down 
through the soil. 
Also, the soil should smell earthy 
or have little odour at all. If the soil 
appears to be clumped together, 
difficult to break apart and the roots 
are restricted to the top few inches, 
there may be a compaction problem. 
If the soil smells pungent it is a good 
indication there is poor drainage or lack 
of oxygen in the soil.

Biological health
To assess the biological health of 
your soils look no further than the 
earthworm. They are a key indicator 
of soil health as they are sensitive to 
changes within the soil environment 
such as pH, water-logging and 
compaction. Counting the number of 
earthworms in your soil pits provides 
an indication of soil health and a (20cm 
x 20cm x 20cm) soil pit should contain 
7-10 earthworms.
Once you have identified the condition 
of your soils, it is important to record 
this information and draw up a plan to 
improve soil health. For example, liming 
20 per cent of the farm each year to 
improve pH levels. If soil pH or nutrient 
indexes need to be addressed, then an 
application plan should be determined 
using  a nutrient management guide. 
To make optimal use of fertilisers 
and manures, use a crop nutrient 
calculator to produce a nutrient 
management plan. If drainage is 
required, it is advised that the drain 
layout of the field be mapped to 
facilitate maintenance in years to come.

Soil health:  
your farm’s greatest asset
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Soil compaction has 
become a significant 

problem on many 
dairy farms with the 

trend towards heavier 
machinery and more 

intensive grazing systems, 
writes Olwen Gormley, 
College of Agriculture, 

Food & Rural Enterprise 
(CAFRE) Senior Dairy 

Adviser, Enniskillen

Combined with a lack of maintenance 
of drainage systems, these trends have 
led to a breakdown of soil structure and 
increased compaction. Soil compaction 
causes poor drainage, increased weed 
infestation, lower nutrient uptake from 
fertilisers and, ultimately, reduced grass 
growth. Compaction occurs where 
soil has been squashed into a solid, 
impermeable layer either at the surface 
or within the topsoil. The compacted 
layer restricts the movement of air, 
water and nutrients down through 
the soil profile resulting in poor root 
growth and reducing response to N and 
other nutrients. Compaction can cause 
temporary water-logging and surface 
run-off of water with potential loss of 
nutrients. Conversely, in the unusually 
dry spring in 2020, compaction could 
be seen to add to the moisture deficit 
stress on the roots leading to reduced 
grass yield.

Compaction by machinery
Prevention is always better than cure 
and it is important to look at machinery 
weight, tyre type and pressure to reduce 
the load on the land. The potential for 
wheeled vehicle compaction in any 
given situation is controlled by total 
axle weight and tyre width, diameter 
and type. The higher the weight on 
the axle, the greater the potential for 
compaction. Lighter machines pose less 
risk to soil compaction as their ground 
pressure can easily be reduced by 
changing tyre size. However, larger axle 

loads in excess of six tonnes are more of 
a problem and harder to resolve from a 
tyre perspective.  For lighter machines, 
the tyre type can make a great 
difference. The larger the footprint 
(width and diameter) of the tyre on the 
soil surface, the less likelihood of deep 
compaction. Larger tyres can carry a 
similar weight at lower pressure, have 
a greater contact area with the soil 
and as a result reduce ground pressure 
compared to smaller tyres on the same 
machine. Correctly-inflated radial tyres 
have been shown to do least damage.  
Consider the use of new technology in 
tyres, such as VF (very high flexion) 
tyres. These tyres operate at 40 per cent 
less pressure than conventional radial 
tyres. VF tyres also have the benefit 
that they can operate at the same low 
pressure on the road as in the field, 
unlike conventional radial tyres.
Inflation pressure affects the footprint 
of the tyre on the soil surface, with 
high inflation pressures meaning little 
or no flex in the tyre with subsequent 
potential for deep compaction. The 
higher the number of vehicle passes, 
the higher the degree of compaction. 
However up to 80 per cent of the soil 
compaction can be caused by the first 
wheel pass, with only slight increases 
after the fourth pass. 
Regardless of tyre size and pressure, it 
is the heavier machines that cause the 
worst compaction and over the years 
as machinery weights have increased 
so has the compaction problem, as 

A sub-soiler can be useful for deeper
compaction issues. 

Alleviating Soil   
Compaction on Dairy Farms
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illustrated in Figure 1. Aim to keep 
overall weight as low as possible and 
avoid wet conditions. 

Compaction by the dairy herd
In drier soils, dairy cows can cause 
compaction at, or near, the soil surface. 
However, if soils are wet, the herd can 
deeply poach the ground. As the hoof 
penetrates the soil, the structure of the 
soil is damaged and soil at the base of 
the hoof-print is compacted. Animal-
induced compaction does not generally 
extend beyond 10cm (4 inches) 
although with a combination of a large 
herd and wet conditions compaction 
can be as deep as 15cm (6 inches). 
For a dairy cow, static pressure is 160-
192 kPa (23-27 psi) and this pressure 
at least doubles when the animal is 
walking. This compares to 60-80 kPa 
(9-12 psi) pressure exerted by a typical 
unloaded tractor. The potential for 
animal-induced soil compaction in 
any given situation is influenced by 
the total weight of the animals – the 
heavier the livestock, the greater the 
risk of compaction. Higher stocking 
density is associated with increased 
soil compaction although rotating dairy 
cows more frequently will help reduce 
the degree of compaction. 
Dense swards such as those in long-
term or permanent pastures are more 
resistant to poaching than open swards. 
If possible, plan different entry and 
exit points for the herd, thus reducing 
potential for herd compaction at those 

points. Drinker location should also be 
considered particularly with a larger 
herd.

Alleviating Soil Compaction
However, where compaction has already 
occurred then action should be taken to 
alleviate it. Initially, it is important to 
note how badly compacted the soils are 
and to what depth. Take a sharp spade 
and dig a test hole at least 50 cm square 
and 40 cm deep. Examine the removed 
soil and the side of the test hole. 
Compacted soils will have a blocky 
grey structure which is hard to break 
up. Roots will appear shallow and 
grow horizontally. Compacted soils are 
lifeless with few, if any, earthworms and 
can have a bad smell due to anaerobic 
conditions. It will normally be possible 
to measure the depth of the compacted 
layer.  The depth of compaction will 
determine the type of machine that 
should be used to rectify the problem. 
Soil aerators are used to alleviate 
shallow compaction down to a depth 
of 15 cm. They are usually ground-
driven machines with sets of blades 
fitted concentrically on a horizontal 
shaft. Weights can be added to adjust 
the depth of blade penetration into the 
soil. Using an aerator on paddocks can 
usually alleviate compaction caused 
through poaching by grazing cows. 
Sub-soilers, sward lifters and 
shakerators can be used where deep 
compaction (more than 15 cm) caused 
by heavy machinery is evident but are 

not a substitute for necessary drainage 
repairs. The soil must be dry at working 
depth, subsoiling wet soils will do more 
harm than good. Only subsoil as deep as 
required by accurately setting the blade 
depth. The aim is to crack the soil layer, 
rather than cultivate, so it will not be 
as prone to re-compaction. The blades 
can pull up sods and those fitted with a 
light roller at the back will re-instate the 
loose material leaving a more effective 
result. If the ground has suffered 
compaction over a sustained period 
of time and, as a result, grass quality 
and yield are reduced, then it may be 
advisable to consider conventional 
ploughing, to loosen and regenerate the 
soil, and reseed. 

Conclusion
Prevention is better than cure so pay 
attention to the weight of machines 
used on the farm and the type of tyres, 
adjusting tyre pressure accordingly to 
suit the conditions.  
Manage the dairy herd to prevent 
poaching if at all possible.  Where 
land has become compacted, choose 
the most suitable machine to alleviate 
compaction based on the depth of 
the compacted layer and only use in 
dry soils. The best time to alleviate 
compaction is in late summer or 
autumn to avoid re-compaction and 
to allow the soils to rest and recover 
during the winter. Soil structure and 
grass yields should improve throughout 
the subsequent year.

Figure 1.
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Cathal Bohane of InTouch 
Nutrition, Alltech, explores 
approaches to driving 
efficiencies as farm practices 
evolve to meet new challenges

In business, we have the LEAN 
management process, among others, 
to drive efficiencies in production. 
The numbers that we must produce 
on our farms now and into the future, 
sometimes in order to stand still, are 
always increasing, even while hours in 
the day stay the same. Skilled labour, 
is also becoming a scarce commodity. 
There is also increasing pressure for 
us to play our part in meeting EU 
environmental targets. 

A significant challenge
Efficiency and better management 
practices over the last number of 
years have helped reduce losses to 
the environment. Still, increases in 
animal numbers post-quota have seen 
this reduction stabilise and predictions 
show an increase in the next number of 
years. According to the EPA, achieving 
growth in primary production without 
damaging the environment upon which 
it depends, is a significant challenge. 
Continuing to grow animal numbers 
might not be an option looking into 
the future, because we are told that 
with increased numbers come more 
emissions. On the other side, we might 
not necessarily increase productivity 
with numbers, and they will push 
labour and resources to the extreme. 
Land in many parts is becoming finite 
and expensive, and so stocking rate 
will also become a limiting factor to 
increased number. We need to focus 

on driving efficiencies – in working 
times, grassland management, feeding, 
genetics, etc. – while, at the same 
time, considering changes to farming 
practices that were once the norm.
Alltech and Keenan have been working 
with farmers for over 40 years to help 
drive efficiency on-farm. We have put 
programmes and products in place 
that deliver various benefits that can 
all be traced back to driving efficiency. 
The diagram, Figure 1, outlines the 
key areas that both companies have 
been focusing on to drive performance 
on-farm.

Diet quality
Forages and crops make up the largest 
proportion of an animal’s diet. Even in 
the simplest of diets outside of grazed 
grass, grass silage will make up at least 
50 per cent, not to mention native 
cereals and alternative forages. These, 
and especially grass silage, need to be 

Enhancing efficiencies 
by managing herd diet
[Alltech and Keenan have been working with farmers for over 40 years to help drive efficiency on-farm.
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of the highest quality which, in a lot 
of cases, they are not. The difference 
between good and poor-quality 
silage could result in an extra 2kg of 
concentrate being fed to achieve the 
required milk yield or 4–5L (0.3–0.4kg 
milk solids) less milk being produced 
from the same cow eating the same 
quantity of feed. 
This is inefficiency, and this will also 
have a knock-on effect on the health 
and fertility of the animals. Focusing 
on growing, harvesting and utilising 
high-quality forages and crops needs to 
be the paramount consideration in any 
efficient farm system.
Natural proven 
products 
developed by 
Alltech for over 
40 years have 
been shown to 
enhance yields, 
reduce stress in 
plants, improve 
the health of the 
crops and promote 
sustainability 
and profitability. 
Formulating a diet 
is very important 
if you want to 
achieve the full 
potential of your 
feeds. While we 
know that most 
of their intake 
will involve 
grazed grass, 
concentrate and 
conserved forages 
(predominantly 
grass silage), 
knowing how 
much to allocate 
cows and 
balancing the 
energy, protein 
and fibre levels, 
as well as adding adequate minerals, 
is crucial. Simply feeding the cows 
will only take you 70–80 per cent of 
the way there. 
With too much protein you might 
achieve good milk yields initially, but 
this will cost body condition later, 
resulting in a possible knock-on effect 
on long-term milk solids and fertility. 
Using too much energy, you will have 
underperforming animals, placing 
too much of an emphasis on body 
condition. 
We have been formulating diets 

for over 40 years, and while the 
overall rules and parameters for 
nutrition formulation apply, it 
needs to be specific to your farm, 
cow and ingredients. We can bake 
a cake whatever way we want, but 
ultimately, we have to follow the 
recipe to get the best result. 

Getting the mix right
We once thought that when we got 
the ingredients and the formulation 
right, we were most of the way there 
when it came to nutrition. While this 
holds a lot of truth, research in the 
intervening years has shown that mix 

quality also matters. The mix that we 
present to our animals, or believe that 
we are presenting to our animals, can 
end up being very different. The way 
we process this feed also has a bearing 
on the outcome. Data collected and 
scientifically verified has shown that 
a mix from a Keenan diet feeder can 
produce up to 16 per cent more milk 
solids from the same feed. 
This is derived from the unique ability 
of the Keenan feeder to deliver a mix 
containing the right features for rumen 
health. In an Irish farm system context, 

this is about maximising the amount 
of grass going into our cows and being 
strategic with the supplementation that 
we offer the cows when requirements, 
weather, stocking and growth rate 
dictate. It also means feeding adequate 
levels of concentrates and maximising 
grazed grass and conserved forage.
In farming, we have moved on from ‘if 
you can’t measure, you can’t manage’ 
to being told recently that data is a 
new currency. As herds have increased 
in size, we have moved from looking 
after or handling individual animals 
to managing herds. In effect, we have 
moved from being stock people to 

managers. 
In parallel to 
this, there have 
been many 
smart devices 
and pieces of 
technology 
developed to 
tell you when 
the cow is 
sick, bulling, 
ruminating, 
eating, calving, 
losing condition, 
etc. This is all 
being delivered 
to the phone 
in the palm 
of your hand, 
even before 
visual signs 
appear in the 
animal, allowing 
the farmer 
to act early 
and propose 
a solution 
based on data.  
The Keenan 
controller 
attached to 
the diet feeder 
does a similar 

thing. First, it guides the operator 
through the correct loading and mixing 
procedure of the diets that are already 
stored on the controller. This delivers 
the consistency essential for rumen 
and stable milk solids production. 
The farmer can use this information 
to track loading accuracy, dry matter 
intake, feed usage and costs. If any of 
these should deviate for any reason, it 
will be flagged in our InTouch centre 
by our nutrition team in real-time, 
ensuring production gets back on 
track. Blaming production, health 

Figure 1. Your herd’s diet.
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and fertility issues on lack of grass, 
the weather or time of year should no 
longer be acceptable. 

Micro-ingredients 
After focusing on the usual, large 
inclusion of energy, protein and fibre, 
we begin to consider the micro-
ingredients. We have sorted out 80 
per cent of the diet, and now we are 
looking for the final 20 per cent to drive 
us to that higher level of efficiency. 
Alltech is synonymous with natural feed 
solutions in this bracket. The three main 
ones are minerals, yeast and protein 
alternatives.
When it comes to minerals, we 
sometimes look at the spec and conclude 
that higher numbers are better. This can 
be true in some instances, but we also 
have to realise that if these minerals are 
not utilised within the animal, they can 
be lost very quickly as the animal does 
not store them. This can lend itself to 
increased environmental leaching. 
Alltech has focused on the development, 
testing and use of chelated minerals 
for over 40 years. These minerals are 
better and more utilisable compared 
to the other inorganic mineral sources 
we usually see in our bags. If they are 
more utilisable, we only need to add 

what the cow requires, making them 
more effective and reducing losses to the 
environment. 
Yea-Sacc is a live yeast developed to 
improve the rumen function. At the 
end of the day, we are not feeding the 
cow, but the rumen and the bacteria 

that digest the feed therein. Like a 
fermentation vat, we need to create 
a good and stable environment in 
there. Getting the rumen to work 

more efficiently will result in better 
productivity and health in the animal.
Finally, with the price and availability 
of vegetable protein sources such as 
soybean coming into focus this year, 
farms are looking for an alternative to 
soya protein, which is not an easy task. 
On top of this, there is an increasing 
focus on reducing the amount of 
protein/nitrogen (N) that is fed, as in 
some cases, two to three times more N is 
excreted than is put into the milk. 
Optigen from Alltech is a N source with 
a slow-release function, meaning we can 
feed less protein in the diet overall. This 
allows more of the fibre to be digested 
and we get more energy from the diet as 
a result. If we can balance the diet with a 
supply of non-protein N, we can feed less 
of it while getting the same, if not more, 
production and reduce the losses to the 
environment. 
In summary, rather than pushing cow 
numbers even further, which initially 
puts us under time and infrastructure 
pressure and later affects our fixed costs, 
we should look within our own herd 
to drive efficiency within our current 
structure. Increasing milk solids by 40 to 
50kg per cow per year is achievable by 
making simple changes within the farm 
system. 

Tama Group is redefining baling 
efficiency with the launch of its news 
TamaNet+ Royal, a new type of 
netwrap that, the Group says, will 
enable farmers and contractors to 
achieve more with less. It will slash the 
cost-per-bale without compromising 
bale quality or security, by delivering 
more high-quality bales faster and, at 
the same time, using less plastic.
High density round-bale cereal crops 
and heavy-duty baling have always 
required more wraps of net. Due to the 
‘explosive’ energy of dry cereal crops 
and the greater diameter bales that are 
usually made, at least four wraps, or 
even more have always been required 
until now.   
Tama’s 70 years of innovative farming 
solutions have created this third 

generation netwrap. The product 
reduces cost-per-bale by a third, cuts 
the binding time in half and increases 
the number of bales wrapped per roll by 
50 or more units, according to the Tama 
Group. By reducing plastic use per bale 
by up to 45 per cent, it is substantially 
more environmentally-friendly than 
all other types of netwrap. TamaNet+ 
Royal lowers the number of wraps per 
bale to 2.5, regardless of crop type or 
climate.
TamaNet+ Royal is tailor-made for high 
density cereal crops, thanks to its ability 
to withstand the highest pressures. It 
offers greater performance and delivers 
better results under the toughest 
conditions, of extreme heat and high 
radiation levels and, Tama states,  
delivers a strong and effective solution 

for tough-to-bale crops, particularly 
springy material such as corn stalks.   
With practical development engineers 
involved from the start, Tama carried 
out several years of testing with 
TamaNet+ Royal before introducing it 
to the market. This unique net wrap has 
been over three years in development, 
with worldwide field trials conducted 
on OEM baler types and models, 
throughout Europe, Australia, the 
US and the Middle East. Product 
performance has been an essential part 
of the programme. Many thousands of 
bales made with TamaNet+ Royal have 
been checked consistently for residual 
strength, durability and crop protection, 
in a sustained two-year operational 
trial, both in the field and in testing 
laboratories.

Tama redefines efficient baling

Getting the rumen to 
work more efficiently 
will result in better
productivity and 
health in the animal.
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In a field on a low 
standing hill outside of 

Hillsborough, County 
Down, there is a criss-

cross of lines marked on 
the grass dividing the 

field into neat rectangles. 
Look a little closer and 

you can see that the grass 
is greener/yellower or 

longer/tuftier in some of 
these rectangles. These 
are the long term slurry 

plots at AFBI Hillsborough 
and represent a unique 
experiment funded by 

the Dept. of Agriculture 
and Rural Development 

(DAERA)

For over forty years, scientists have 
been routinely adding cattle or pig 
slurry to these plots and monitoring the 
effects on soil and grass health. Most 
recently, this work has disclosed that 
slurry, far from killing earthworms, 
increases their presence up to five times 
that of the non-treated plots.

Good news story 
“There is a perception that slurry is 
bad for earthworms because farmers 
see dead worms on the surface after 
spreading,” commented Dr Archie 
Murchie, lead author of the study 
published in Applied Soil Ecology. 
However, it seems that the worms then 
recover and benefit from the increased 
food. “It is a bit of a good news story 
for farming, normally slurry gets a 
bad rap,” said Dr Murchie, “and whilst 
it is true that you will get some dead 
earthworms, the increased organic 
matter and nutrients in the soil are 
good for worms in the long run.”
What is more, even the inorganic 
fertiliser was of benefit, according to 
the research.The interesting thing was 
that the deeper dwelling grey worms 
preferred the inorganic fertiliser plots, 
while the red worms, preferred the 
slurry. “We don’t fully understand 
the precise reasons but put simply – 
different worms prefer to eat different 
food,” said Dr Murchie.
A healthy earthworm population 
contributes to nutrient recycling, soil 
drainage and also provides food for 
many farmland birds.

Downsides
There were two downsides, though: 
one was that pig slurry application had 
increased the level of copper in the 
soil, which is not good for earthworms. 
The other observation (unconnected to 
slurry input), was the presence of the 
invasive New Zealand flatworm which 
eats earthworms.
“Although this study showed that 
cattle slurry, in particular, benefited 
earthworms, we should not be 
complacent about the health of the 
soil,” said Dr Murchie. “Soil is an 
important living entity and effective 
soil management is essential for 
productivity”

Slurry is good for worms
AFBI research

Whilst it is true that 
you will get some 
dead earthworms, 
the increased organic 
matter and nutrients 
in the soil are good 
for worms in the 
long run.

Recent research indicates that slurry, far from killing earthworms, can increase their 
presence by up to five times that of non-treated plots.
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Frank Campion and Philip 
Creighton of the Teagasc 

Animal and Grassland 
Research and Innovation 

Centre, Athenry 
provide an overview 

of grass management 
measures to optimise 
performance in mid-

season lambing flocks

Lowland mid-season lamb production 
in Ireland is primarily based on 
maximising the performance of the 
flock from grazed grass. In order to 
achieve this, grass supplies need to 
be carefully managed throughout 
the grazing season and planning 
for spring grass needs to begin the 
previous autumn. Research carried out 
at the Teagasc sheep research demo 
farm in Athenry has developed key 
grass management guidelines and 
performance indicators for sheep flocks. 
The benefit of adopting such systems is 
evident from the Teagasc BETTER Farm 
programme. Spring grass is vital to 
flock performance to ensure ewes and 
lambs can perform to their optimum 
after lambing. Three key components 
to ensuring there are sufficient 
quantities of good quality grass are:
	X matching lambing date to 

spring grass growth;                                               
	X having an autumn closing plan;                                                                   
	X correct management of grass at turn 

out post-lambing. 

Matching grass growth to lambing 
date                                                             
As spring grass growth will vary across 
the country, it is important that each 
farm’s needs are considered separately. 
Lambing start dates for the Teagasc 
BETTER farm lowland flocks vary from 
late February to late March based on 
expected onset of grass growth. All 
of these farms are measuring grass 
throughout the year and recording it on 
PastureBase Ireland, generating a bank 
of information from past years to make 
decision-making easier. 
Figure 1 shows grass growth and 
ewe grass demand for three different 
scenarios – lambing at the correct time 
to match grass supplies, lambing too 
early and lambing too late. The data 
presented is taken from one of the 
Teagasc BETTER sheep farms with the 

lambing date moved backwards and 
forwards by two weeks in order to show 
how having the incorrect lambing date 
can affect spring grass supplies. 
As shown, when lambing is too 
early there is not sufficient grass to 
match demands. This then requires 
the introduction of concentrate 
supplementation in order to meet ewe 
demand but also to slow down the 
rotation length to allow grass supplies 
to build on the farm. Conversely, 
lambing too late in comparison to the 
grass growth curve means surpluses 
can build up in early spring. This 
reduces grass quality, makes flock and 
grass management harder and also 
potentially reduces sward quality for 
the remainder of the grazing season if 
swards cannot be fully grazed out early 
in spring.

Maximise mid-season 
lambing flock performance 

Figure 1. Grass growth and grass demand for a mid-season lambing flock  
lambing too early, at the correct time and lambing too late.
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Autumn closing plan
Grazing days ahead (kg DM/Ha divided 
by the kg DM/Ha/day required) is 
a vital tool that producers can use 
throughout the grazing year to assess 
grass supplies on the farm, with the 
target figure varying with time of year 
as growth rates and demand change. 
At lambing time, flocks should have at 
least 25 grazing days ahead to allow 
grass growth rates to match grass 
demand on the farm 25-30 days after 
turnout. 
In order to achieve this, a closing plan 
needs to be carefully followed from the 
previous autumn with March lambing 
flocks, necessitating the closure of 
paddocks to begin from mid-to-late 
October onwards. This is important to 
allow covers to build while grass growth 
is still active, as very little grass will be 
grown during December and January. 
When grass growth starts to increase 
again in February and March, it is the 
earlier closed fields that will respond 
quickest to the increasing temperatures 
and an early application of fertiliser.
Application of small amounts of 
nitrogen fertiliser (protected urea 
@ 25 N kg/ha, ½ bag/acre) before 
lambing and again after the first 
grazing, provided  ground and weather 
conditions allow, is also very important 

in this system. The challenge with this is 
that obviously time will be limited once 
lambing starts. However, it is a vital 
job as, without this fertiliser going out, 
grass supplies on the farm will tighten 
very quickly and the regrowth will be 
poor. The temptation to re-graze closed 
fields in December/January will always 
be there, especially in years where 
autumn grass supply is good or where 
winter feed reserves are low or poor 
quality, but this grass is worth much 
more in the spring to the freshly-lambed 
ewe than in mid-pregnancy. A ewe’s 
feed requirement in mid-pregnancy 
is approximately half that of a ewe 
in early lactation producing milk for 
two lambs. Target opening covers will 
vary based on stocking rate but a farm 
stocked at 12 ewes/Ha will require a 
farm cover of approx. 650kg DM/Ha at 
lambing time. 
The variation in winter growth and 
weather conditions across the country 
was as evident this year as any year 
but despite this, nearly all of the flocks 
in the Teagasc BETTER farm sheep 
programme had reached their target 
opening cover at the start of lambing as 
a result of following an autumn closing 
plan. Figure 2 shows the percentage of 
the farm closed based on data collected 

on the Teagasc BETTER sheep farms 
during the autumn and early winter. 
As can be seen, Farm 2 was behind 
target and behind Farm 1 throughout 
the late autumn/early winter. When 
we look at the opening covers of these 
farms in Figure 3 and what their 
required opening covers are, the effects 
of these two different closing patterns 
are evident. The opening farm cover 
for Farm 2 is 75 per cent behind their 
target opening farm cover while Farm 1 
is slightly ahead of target. 

Grazing management 
The amount of grass grown is only as 
useful as the amount utilised by the 
flock. The temptation for most flocks 
will be to spread ewes and lambs across 
the farm, particularly in wet conditions, 
to reduce poaching and increase grass 
utilisation. However, long-term, this 
will be counterproductive as a large 
proportion of the farm will be grazed at 
the same time, reducing the benefits of 
what grass growth is taking place. 
Ewes and lambs should be grouped by 
age at lambing time and, after two to 
three weeks, these groups can be joined 
together and grazing groups reduced 
to as few groups as possible. This will 
improve grass growth on the farm, 
improve grass utilisation and also make 
management of the flock easier as there 
will be less groups to manage. 
Once grouped, swards need to be 
managed to maximise the proportion of 
leaf in the sward canopy. Allocate fresh, 
high-feed-value grass to ewes and lambs 
every three to four days. Residency 
periods should be controlled by sub-
dividing paddocks where necessary to 
reduce residency period and increase 
utilisation.
Swards should be grazed out to 3.5-
4cm in the first rotation and grazed 
to 4 to 4.5cm in subsequent grazings, 
depending on stocking rate. This is 
particularly important in the spring 
to remove any dead material from 
the base of the sward. This is where 
temporary fencing becomes particularly 
important to avoid delays in moving 
ewes and lambs to a fresh paddock. 
Using a follower group, such as dry 
hoggets, to fully graze out paddocks 
to desired residual cover, post-grazing 
sward height can work well where 
replacement ewes are not mated as ewe 
lambs. However, it is important that this 
group also move frequently to avoid 
negatively reducing grass regrowth 
potential in the rotation.

Figure 2. Closing 
pattern on two 
commercial farms.

Figure 3. Effect of 
closing on opening 
average farm 
cover.
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Silotite has launched 
a new, technically 
advanced, stretch film 
with an enhanced oxygen 
barrier and UV protection 
for bales, whatever the 
weather, writes Lloyd 
Dawson, Sales Director, 
Berry bpi agriculture.

For over 35 years, Silotite has been 
used by farmers and contractors all over 
the world to wrap millions of silage 
and haylage bales every year. As part 
of its mission to continually improve 
efficiency, ease of use and sustainability, 
Silotite recently announced a major 
investment in its production site in 
Britain which will enable the company 
to add new products to its range of bale 
wrapping films. 

Sleeve packaging 
The investment includes a fully-
automated and patented sleeve 
packaging line, enabling the production 
of silage film with an additional 20 per 
cent extra length on the roll. The new 
product, Silotite 1800, rolls off the 
production line this spring.
Designed specifically with contractors in 
mind, Silotite says the 1800 product  is 
perfect for both round and square bales 
and can be used on any type of crop 
and bale wrapping machinery. With its 
1800m length, contractors get up to 20 
per cent more bales per reel, meaning 
less downtime to change reels. The new 
Silotite 1800 uses technically advanced 
stretch film with an enhanced oxygen 
barrier and UV protection. 
The sleeve packaging offers significant 
advantages for contractors and 
stockists. Lighter than the standard 
cardboard box, the sleeve packaging 
results in a reduction of almost 20kg 
in packaging material used on every 
pallet, according to Silotite. Cardboard 
also takes up a lot of space on the 
pallet. By using sleeve packaging, an 
extra 300m of film can be added on 
each reel.   

Less storage space required 
Along with time savings, Silotite 
1800 means there is 20 per cent less 
handling, transportation and storage 
space required. The unique sleeve 
packaging means that there are no 
bulky boxes to handle, and recycling 
is easy, as the packaging is made from 
the same film as the bale wrap. No 
separating of recycling materials is 
needed. 

Another advantage of the sleeve 
packaging is that the reel is more 
protected when it is stored on the baler. 
The water resistant core also gives 
protection against humidity and is also 
recyclable. 
Silotite 1800 works in combination 
with Baletite baler film. Baletite baler 
film ensures round bales are compact 
and denser, and provides an enhanced 
oxygen barrier that discourages mould 
growth. Baletite also benefits from the 
sleeve packaging, for ease of use when 
handling. Baletite peels cleanly from 
the bale surface and no fodder can be 
enmeshed as would be the case with net 
wrap. Whether feeding out manually or 
mechanically, Baletite makes the process 
easy and fast. 
The combination of Baletite and 
Silotite 1800 makes up a film and film 
wrapping system that has been proven 
to provide an efficient and enhanced 
wrapping system, along with superior 
silage and easier feed out, according to 
Silotite.

Dual film  
wrapping method
The F&F Wrapping System is an innovative, 
dual film wrapping method comprising 
the combined use of SilotitePro next 
generation balewrap and Baletite mantel 
film. In addition to creating more compact 
bales that can better withstand handling, the 
F&F Wrapping System also helps to reduce 
silage losses through an enhanced oxygen 
barrier that discourages mould growth.
Whereas netwrap will continue to elongate 
post-baling, the stiffer configuration of 
Baletite maintains the pressure that has been 
applied within the baling chamber and this 
greater crop compaction enables more 
efficient forage storage. Trials undertaken 
by ILVO (Instituut voor Landbouw – en 
Visserjonderzoek / Institute for Research in 
Agriculture and Fisheries) in Belgium found 
that F&F bales were on average 2cm smaller 
in circumference than traditional netwrapped 
bales in addition to being 10 per cent denser.

Better bale wrap  
makes better silage

LloydDawson, Sales Director, Berry bpi 
agriculture.

Baletite baler film 
ensures round 
bales are compact 
and denser, and 
provides an enhanced 
oxygen barrier that 
discourages mould
growth.
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With the rising cost 
of fertiliser and 

environmental protection 
both playing an 

increasingly important 
role in farm management, 

precise fertiliser 
application is a significant 

part of maximising 
farm sustainability 

while keeping costs 
under control

Stephen Scrivener, sales and marketing 
director for Farmhand, the importer 
of Amazone machinery for Ireland, 

explains: “When it comes to fertiliser 
spreaders, the Amazone ZA-V is 
becoming a very popular choice 

among dairy farmers due to its smart 
features aimed at improving accuracy 

and ease of use, especially with the 
recent changes to the TAMS2 grant 

that now allow all farmers to avail of 
grant-aided Z-AV-type spreaders.”

Brian Powell, a dairy farmer in Co. 
Tipperary chose an Amazone ZA-V 

Profis. Brian says: “We are trying 
to grow as much grass as possible. 

Fertiliser and fertiliser accuracy is one 
of the most important factors for this.”

Even, accurate spread
The ZA-V takes all the guesswork 
out of spreading, according to 
Farmhand. The speed reading from 
the tractor combined with the weigh 
cells constantly calibrating means the 
farmer can put out exactly the volume 
of fertiliser required, saving money

The Amazone ZA-V fertiliser spreader 
is available with a multiple part-width 
section control.

Hi-tech fertiliser spreader aims 
to  improve profitability and farm 
environment
and time and avoiding the risk of 
running out with acres left to spread.
The impact that fertiliser spreading can 
have on both grass performance and 
profitability can be enormous, but to 
achieve these results the fertiliser must be 
spread evenly and accurately. Fertiliser is a 
significant cost and when you can reduce 
the quantity being used by improving 
accuracy and reducing double spreads, 
you save money. The Amazone ZA-V 
fertiliser spreader is available with a 
multiple part-width section control; this 
function can be operated manually or 
automatically. The section control software 
means the working width and spread 
rate can be adapted precisely and quickly 
when working in wedge-shaped fields or 
doing short work as well as manoeuvring 
around obstacles. This additional increase 
in precision means an even greater saving 
on fertiliser. 

More control
Weigh cell machines also increase 
efficiency and provide more control over 
your spreading. Brian comments: “With 
the weigh cells on this machine and the 
control panel inside the tractor, we’re 
able to measure how much fertiliser each 
individual paddock gets and, at the end of 
the year, we’re able to tell what paddocks 
got what fertiliser.” He says this makes 
the weigh cells a valuable grassland 
management tool.  Cormac Megaw, area 
sales manager for Farmhand, outlines the 
benefits to the bottom line: “Take a guy 
holding onto a machine over a 10-year 
period and spreading 100t a year. If he 
can save five per cent on the bill, and say 

he’s buying his fertiliser at €400/t, five per 
cent of that is €2,000. Multiply that over 
the 10-year lifespan of that machine; that’s 
€20,000. 
“In lots of cases, by the time he comes to 
change his machine again, he has made 
back the money on his initial investment 
– just through added efficiencies. So we’re 
finding a lot of customers are asking ‘how 
can I do this more efficiently; how can I do 
this better?’” 
As well as saving costs and time, accurate 
fertiliser application is an important part of 
protecting the environment. 

Comfort
Amazone border spreading systems 
are not only precise, but comfortable 
and easy to use. AutoTS lets you select 
between the different border spreading 
functions – side, boundary and water 
course spreading – from the comfort 
of the tractor cab. Depending on the 
respective border spreading situation, 
different settings can be used. 
In the ZA-V, Amazone has combined 
clever features like a one-piece hopper, 
hydraulic or manual folding cover and 
folding wheels for ease of use, with 
smart technology like the weigh cells 
and section control making this spreader 
a perfect match for grassland farmers. 
When section control is combined with 
weigh cells and a GPS system, Amazone 
claim that the accuracy is 10 per cent 
better than a more basic spreader. When 
you add this to the savings that the 
TAMS grant can now provide, Farmhand 
says it is a once-in-a-lifetime investment 
for any farmer.
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The aim of any milking 
facility is to have all 
cows milked and the 
parlour cleaned in 1.5 
hours, anything beyond 
this and the operator’s 
concentration levels will 
decrease. 

According to Dairymaster, investment 
in its rotary parlours has accelerated in 
the last 12 – 18 months. Farmers with 
150 cows or more are now looking at 
rotary parlours as a more cost-effective 
solution. The Dairymaster rotary allows 
the dairy farmer to milk more cows, 
in less time with less labour. Attaining 
a good work-life balance has become 
more of a priority for the modern, 
progressive dairy farmer. 
The desire to install a Dairymaster 
rotary has grown significantly, some of 
the biggest advantages of a Dairymaster 
Rotary are:
	X Exceptionally good throughput
	X Operator and cow comfort
	X More time for other farm jobs
	X Less labour required
	X Great work-life balance
	X Excellent parlour design and plans
	X Heavy duty, built to last
	X Excellent milking characteristics
	X Excellent cluster alignment
	X Capability to divert milk at the touch 

of a button
	X Information at your fingertips
	X Low maintenance
	X Easy cleaning
	X First-class service.

The rotary solution allows the dairy 
farm to steadily increase in herd size 

into the future without the need for 
further investment. The Dairymaster 
rotary can be designed to suit all 
budgets allowing more advanced 
features to be added later.

Since putting in the new rotary 
parlour I am milking additional 
cows and still finished milking 
in half the time it took in the 
old herringbone. The time saved 
both morning and evening allows 
additional work to be completed 
on the farm and more attention 
given to the stock. Now I look 
forward to going milking.  
James Pettit, Co. Wexford

Options to suit all budgets
Dairymaster aims to provide rotary 
parlours that are cost-effective options 
no matter the scale of the dairy 
operation. The options are:
Swiftflo Performance - suitable for 
entry level farms with little automation.
The Swiftflo Performance is the entry 
level range. These are aimed at the 
farmer who wants to get the right size 
rotary with the scope to add further 
automation features when budget 
allows and dependent on what is right 
for the farm. This model should include 
automated cluster removal (ACR) and 
automatic cow identification in order 
to optimise work efficiency for the 
operator.  

Swiftflo Optimum - suitable 
for typical family farms with some 
automation. The Swiftflo Optimum 
are the mid-range options. These 
incorporate smart automation features 
that Dairymaster are renowned for 
including the Swiftflo Pulse, Retention, 
Milk Diversion and much more.
Swiftflo Endurance - suitable for 
large-scale farms with full automation. 
The Swiftflo Endurance range is 
designed for people who want a fully-
automated solution. This system has the 
most advanced technologies including 
the automated teat sprayer, Swiftflo 
Commander, Auto ID, Milk Manager, 
VoiceAssist and much more.

Trusted by farmers worldwide
Dairymaster have rotary installations 
all over the world including the UK, the 
US, Germany, the Netherlands, France, 
Ukraine, Russia, the Middle East and 
China, to name a few.

These farms are experiencing all the 
benefits of milking ‘the Dairymaster 
way’. With the benefits their rotary 
parlours offer, Dairymaster believes it’s 
easy to see why it’s such an attractive 
way of milking for not only this 
generation but also the next generation 
of young farmers, securing future 
investment to produce milk efficiently.
Plan what is right for your farm
Dairymaster advises that you take the 
time to walk your farm with a ‘fresh 
outlook’. There is a whole lot more to 
designing a parlour than one would 
initially think. Are you planning to 
operate in an existing building, or is it a 

Rotary parlours  
for all budgets
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green field site?  
Dairymaster are currently offering a free parlour plan as part 
of their free rotary starter bundle. This will give you an idea of 
the requirements for a rotary milking facility. It allows you to 
go through your own thought process before the expert team 
at Dairymaster provide individualised suggestions, drawings 
and plans specific to your farm. 

It saved us a huge amount of time, labour and 
money, halving our milking time and labour 
requirements. It frees up time outside the parlour 
for managing the farm and time away from the 
farm. It has been a game changer. Tom Power, Co. 
Waterford

It is also important to future-proof your plans for your new 
parlour and consider the following questions: 
	X What will your herd look like in  

10 years’ time?
	X Do you plan on purchasing more cows in due course?
	X Will the next generation be  

taking over?
	X Any land restrictions to limit the number of cows you have 

in the future?

Dairymaster’s professional experienced design team go 
through a number of factors in detail in order to design the 
milking facility that best suits your specific needs. The team 
look at: 
	X Designing for the cow 
	X Designing for the operator 
	X Layout of the buildings and site
	X Parlour requirements 
	X Air flow 
	X Accessibility
	X Biosecurity
	X Existing buildings
	X Energy efficiency
	X Automation requirements.

‘Experience the difference’  
by visiting farms
One of the most important tasks you can do when 
purchasing a new rotary milking parlour is taking time 
to visit farms with all makes of parlours and try milking 
in each of them. This will allow you to see the following: 
throughput, cow flow, cluster alignment, operator comfort 
and intelligent technology in action such as diversion line, 
Swiftflo Commander, ClusterCleanse, automatic teat sprayer 
and much more. It can be a time-consuming task, but it will 
be worthwhile and will make your decision easier.

The unique Dairymaster design results in extremely low 
power consumption to rotate the platform. The patented 
Rotaglide suspension system facilitates smooth rotating 
movement of plant during milking. The system improves 
load transfer from the rotary platform to the support 
structure, meaning reduced wear on the track resulting 
in less maintenance and better reliability. It is vigorously 

endurance-tested for longer life and is proven on farms with 
24x7 operation.
One of the key factors of Dairymaster’s growth is that a good 
aftercare service is available. The Dairymaster Technical 
and Service Team have been trained to the highest possible 
standards. Support is available with their Global Technical 
Team 24 x 7 x 365 and when you ring for assistance you get to 
speak to a real person who can understand your situation and 
give you the best possible solution. 

You can request the free Dairymaster starter bundle by calling 
066 7131124.

As labour was an issue on farm, I looked at all 
milking options before making a decision, but I 
felt other options were very restraining as regards 
growing a herd. The one thing I have learned about 
this rotary is that it future-proofs itself. The big 
benefit is that cows are going to gain an extra 60 
hours a month on grass, not alone what it’s going 
to give us back as regards a lifestyle. It certainly 
should make life a lot easier. 
John McCarthy, Co. Limerick
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Mark Plunkett,  
Teagasc, Johnstown 
Castle, Wexford on the 
benefits of sulphur

Sulphur (S) is a secondary plant nutrient 
and required in lower amounts during 
the growing season compared to major 
plant nutrients such as nitrogen (N). 
Sulphur is one of the main plant building 
blocks like P and K during the growing 
season and is required on a little-and-
often basis to ensure a balanced plant 
nutrient supply.
Sulphur is part of every living cell 
and is a major constituent of two of 
the 20 plant amino acids which form 
protein. Sulphur plays a major role 
in N fixation in legume plants such 
as clovers, peas and beans. At high N 
rates, sulphur plays an important role 
in plant N efficiency and utilisation in 
producing higher crop yields. 
Soil sulphur supply depends on soil 
type and soil organic matter (SOM) 
levels. For example, light soils with 
low SOM (continuous tillage soils) 
will have a low S supply while heavier 
soils will have higher SOM (grassland 
soils) levels. Sulphur is quite mobile in 

the soil, similar to N. Therefore, losses 
of sulphur can occur through leaching. 
Soil testing is a poor indicator of 
soil supply while plant analysis is a 
better measure of plant sufficiency/
deficiency. 

Sulphur deficiency 
A sulphur deficiency is quite similar to 
an N deficiency as plants shows a pale 
yellow colour and a stunted growth 
habit. For sulphur deficiency, the 
youngest leaves are affected first while 
for an N deficiency, the oldest leaves are 
affected. This is due to the poor mobility 
of sulphur in the plant affecting the 
youngest leaves and this helps diagnosis 
of sulphur deficiency.

Grass and cereal yield responses 
to S
Largest responses to sulphur 

applications are mainly found on light 
soils, intensively managed grassland 
or continuous tillage soils. Cereals 
grown on light sandy soils (Teagasc, 
Oak Park Research Centre) with low 
SOM can show up to 2.5t/ha yield 
response to applied sulphur.
Recent research from Teagasc, 
Johnstown Castle shows yield 
responses for intensively managed 
grassland (silage) ranging from 10 to 
37 per cent depending on soil type. 
Heavy soil types showed a 10 per cent 
yield increase (+ 1t/ha dry matter), 
while lighter soils showed up to 
3.7t/ha dry matter yield response to 
applied S.
Research shows that clover is more 
responsive to sulphur than rye grass 
and adequate sulphur will increase 
the percentage of clover in the grazing 
swards. 

Crop Type Sulphur Rate

Grass – Grazing 20kg/ha/year

Grass – Silage 15-20kg/ha/cut

Cereal Crops 20kg/ha

Oilseeds/Brassicas 15-30kg/ha

Table 1. Sulphur advice for a range of crops. Source: Teagasc, Green Book 2020.

Sulphur plays key role
in grass production
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Sulphur and Fertilisers 
Apply sulphur as part of a 
fertiliser grazing programme 
starting in early spring and 
apply sulphur in two to three 
applications between March and 
May. For example, a fertiliser 
blend such as 18-6-12 + 3 per 
cent sulphur is a good option 
during the growing season.  
For crops of grass silage, apply 
prior to closing for each cut 
for example, protected urea + 
sulphur (38 per cent N + S 7.5 
per cent). 
Sulphur is available in a range 
of fertilisers from straight Ns 
to blends containing sulphur. 
Straight N fertilisers contain 
between 2 to 7.5 per cent 
sulphur depending on fertiliser 
type. Fertilisers such as CAN + S 
(4 to 5 per cent S) and protected 
urea (3.5 to 7.5 per cent S) are 
very suitable for grazing and 
silage crops.

Sulphur and organic manures
Organic fertilisers such as cattle/
pig slurry contain low levels 
of available sulphur (0.5 to 1 
unit/1,000gals) while poultry 
manures contain high sulphur 
levels (layer manure 1 unit/t).

Sulphur and trace elements
Over supply of sulphur can 
depress the uptake of such minor 
nutrients as selenium (Se) and 
can reduce absorption of copper 
(Cu) by grazing animals.
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Selenium and grassland soils
Selenium (Se), like cobalt and iodine is not required by plants but 
is required by animals. The selenium of Irish grasslands can vary 
widely. Some soils, mainly in counties Meath, Limerick and Tipperary, 
have excess Se, which can cause Se toxicity in livestock. Selenium 
deficiency occurs most frequently in the sandstone soils of south 
Munster and the clear-water-limestone of west Munster and east 
Galway. Selenium toxicity tends to occur at herbage concentrations 
above 3mg/kg Se. Soil testing for Se can be used to diagnose Se 
toxicity. Selenium toxicity causes loss of hair and the extension 
and sloughing off of the hooves of livestock. On soils with high Se, 
there is no certain method of avoiding Se toxicity in livestock. The 
affected areas may be fenced and used to grow cereals or hay, as 
the Se content of hay is lower than its content in pasture. Soil testing 

for Se is not of great value in diagnosing Se deficiency. Analysis 
of forage or blood is usually used instead. Research indicates that 
Se in pasture was very variable and that one could not rely on a 
single determination to diagnose the selenium status of grassland. 
Selenium deficiency occurs at herbage concentrations below 0.1mg/
kg. It causes stillbirths and retention of afterbirth in livestock. Poor 
conception rates and embryonic mortality are also common.
Farmers should consult their advisor or vet on procedures for 
correction of Se deficiency problems. Pasture treatment of sodium 
selenite at 0.15 to 0.3kg/ha as a spray may be effective. Oral 
applications in concentrate feeds or mineral licks are often advised. 
In more severe Se deficiency cases, injections of Se solutions may be 
effective.
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Dr Sophie Parker-Norman,  
head of R & D in animal nutrition at Volac.

Profitable dairying and 
a full-farm approach 

to sustainability 
increasingly demand an 

adaptable feed strategy

A full farm approach to 
sustainability is becoming 
increasingly important for 

running a profitable dairy farm, 
says Dr Sophie Parker-Norman, 

head of R & D in animal nutrition 
at Volac. In our volatile world, 
she says farms need to be able 

to navigate changing scenarios. 
“The weather is the most obvious one 

of these,” says Dr Parker-Norman. 
“Another is milk price.  And another is 

the cost of feed ingredients. 
“Feed costs can account for up to 50 

per cent of the cost of milk production. 
This fluctuates depending on external 
pressures as well as on the availability 

of home-grown forage and silage.”

Flexibility
Dr Parker-Norman says that an 
adaptable feed strategy gives producers 
the flexibility to aim for extra milk 
production if the milk price is 
favourable, or to take a ‘produce-the-
same-from-less’ efficiency approach to 
maximise income over feed cost. The 
key to enable this adaptable position, 
she says, comes from getting the most 
from home-grown forage and silage.
“Ensiling practices that preserve more 
quality into silage – including more 
metabolisable energy (ME) – give you 
the nutritional option of either aiming 
for maximised production or pursuing a 
greater income over bought-in feed cost.”

Target
To illustrate this, Dr Parker-Norman has 
calculated a potential financial benefit 
of feeding a higher quality grass silage 
versus a lower quality one – in terms 
of the forage to concentrate ratio that 
would theoretically be needed in each 
case to produce the same yield and 
quality of milk. Taking the example of 
a high output Holstein-Friesian herd 
comprising cows with an average body 
weight of 550kg and yielding 28 litres/
cow/day at 4 per cent butterfat and 
3.2 per cent protein, she calculates the 
total ME allowance that would need 
to be fed would be 224.1MJ/cow/day. 
“This is the target we’re aiming for,” 
she points out. This is made up of 65MJ 
required for maintenance plus 148.4MJ 
required for milk production – the 
latter figure based on each litre of milk 
requiring 5.3MJ to produce it at 4.0 per 
cent butterfat and 3.2 per cent protein. 
This totals 213.4MJ/day. However, an 
additional 5 per cent allowance has 

been made for any uneaten ration left 
in the trough and to give a safety net 
as a herd of cows is being fed, not an 
individual.
“Clearly, improvements in silage quality 
can be made in multiple steps,” says Dr 
Parker-Norman. “But in this scenario, in 
order to use real figures, I have based 
calculations on average results from 27 
trials where grass silage was made both 
with and without the additive Ecosyl.

The findings
“In the case of these trials, the 
untreated silage was found to have an 
average ME of 10.86MJ/kg DM, while 
the silage made using Ecosyl had a 
higher average ME of 11.39MJ/kg DM. 
Dr Parker-Norman notes: “In addition, 
because the treated silage was more 
digestible, cows were able to eat more 
of it. This was probably because a more 
digestible fibre is less bulky in the 
rumen. We have seen in the region of 
an additional 0.4kg intake from silage 
treated with Ecosyl.
“By multiplying each silage’s ME 
content by its intake, we can see that 
the untreated silage would be sufficient 
to provide 141.18 of our target of 
224.1MJ/cow/day ME, whereas the 
higher quality silage made with the 
Ecosyl treatment would be sufficient 
to provide 152.63MJ – which is in the 
region of 7.5 per cent higher.”
Dr Parker-Norman continues: “To meet 
the 224.1MJ/cow/day ME target, this 
would, therefore, leave 82.92MJ to 
come from concentrate in the case 
of the untreated silage, versus just 
71.47MJ to come from concentrate 
by feeding the silage that had been 
treated.” With reported feed cost of 

How to reap the benefits 
of a flexible feed strategy

Intake

(kg DM/cow/Day)
Me

(MJ/kg DM)
total Me Intake

froM IngreDIent

Bought-In feeD cost

(€/cow/Day)*

(MJ/cow/Day)

untreateD sIlage (no ecosyl) 13 10.86 141.18

concentrate feeD requIreMent 7 12.5 87.5 €2.03

treateD sIlage (MaDe wIth ecosyl) 13.4 11.39 152.63

concentrate feeD requIreMent 5.72 12.5 71.47 €1.66

total 224.1

Table 1. Concentrate feed required to produce the same total ME intake (279.1 MJ/cow/day) when feeding 

untreated and additive-preserved grass silage. *Assuming feed cost of €290/t. Source: Volac calculation.
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€290/t, Dr Parker-Norman calculates 
this would equate to concentrate feed 
costs of €2.03/cow/day if feeding the 
untreated silage, versus just €1.66/cow/
day if feeding the treated.
“That’s a saving in purchased 
concentrate of 37 cent/cow/day,” she 
continues. 
“Across a 100-cow herd that would 
equate to a daily saving of €37.00, a 
monthly saving of €1,110, or a four-
month peak lactation saving of €4,440. 
“Of course, you have to deduct the price 
of the additive, but even after this it 
would still be in the order of a 29 cent/
cow/day saving in concentrate cost. 
Also, the benefits wouldn’t necessarily 
stop there.”
Dr Parker-Norman calculates that cows 
on the treated silage would also only 
be intaking 19.12 kgDM/cow/day 
compared with 20 kgDM/cow/day for 
cows in the untreated group to produce 
the same amount of milk. In other 
words, she says their feed efficiency 
would be greater. 

Efficiency is key 
“Greater feed efficiency is key to 
improving the sustainability of the 

full-farm approach, something that 
will be increasingly important in the 
coming years. Ask your nutritionist 
about the sustainability of the diet and 
how to maximise home-grown forage,” 
she suggests. Also, compared with the 
untreated group, where 65 per cent of 
the DM intake would come from silage, 
she says 70 per cent of DM intake would 
come from silage in the treated group.
“A higher forage to concentrate intake 
ratio is helpful for reducing acid load 
in the rumen and reducing sub-acute 
ruminal acidosis (SARA), which can 
suppress milk yield and affect body 
condition score,” says Dr Parker-
Norman. “While this is not a huge 
difference, it could contribute to helping 
if there is a SARA problem.
“What is important to stress is that 
concentrates can’t be left out of the diet 
completely. Forage is bulky and there’s 
only a certain amount of it that a cow 
can eat, so energy intake would be 
limited without concentrate and other 
non-forage ingredients. Concentrate 
feed is also important to meet protein 
requirements, particularly in high-
yielding herds. However, the figures 
indicate the possibilities,” she adds.

Ensiling practices that 
preserve more quality 
into silage – including 

more metabolisable 
energy (ME) – give 

you the nutritional 
option of either 

aiming for maximised 
production or 

pursuing a greater 
income over bought-

in feed cost.
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A forage wagon 
for every farm 

The Fendt Tigo forage 
wagon portfolio consists 
of 24 models from across 
the XR/PR, MS/MT and S/
ST ranges. Within these 
ranges, Fendt Tigo says 
it has the right loading 
wagon for every farm

The Tigo PR and XR ranges feature a 
multifunctional bulkhead with VarioFill 
which gives another six cubic metres for 
impressive loading volumes. Whether 
silage or hay, the automated loading 
with continuously adjustable pre-
compacting pressure makes the most of 
every cubic metre and actively supports 
the unloading process, resulting in a 
clean, emptied trailer and top quality 
feed. With its tractor implement 
management-ready function, the Fendt 
Tigo XR efficiently fills according to the 
windrow conditions which control the 
speed of the Fendt Vario for maximum 
output.

The stand-out MS range
          The MS stands out from the crowd, 
according to Fendt Tigo, especially 
when it comes to everyday tasks. The 
exceptionally gentle swing arm unit is 
especially suited to use in hay. Bringing 
in forage or loading silage each day is no 
problem for this all-rounder with a load 
capacity of up to 39 cubic metres.

Across the Fendt Tigo ST and S range, 
there are three different loading 
capacities, as well as a lowered centre of 
gravity and an extra wide track. These 
features increase stability and make it a 
fantastic partner at high altitude and on 
slopes, according to the manufacturer.
The Fendt Tigo boasts many advantages, 
one being that the compact design of 
the Tigo incorporates an innovative 
bulkhead above the loading unit to carry 
up to six cubic metres more capacity 
without adding to the overall length 
of the wagon. “This makes our wagons 
approximately one metre shorter than 
others in the market. The high payload 
capacity, lightweight construction 
and compact design give farmers and 
contractors a more manoeuvrable wagon 
that is more efficient,” explains Dan 
Woodward, Fendt Tigo sales engineer.

Multi-functional bulkhead         
The multi-functional bulkhead has an 
intelligent automatic load and unload 
system that is easily adjustable. “As the 
wagon fills, the bulkhead automatically 
swings open to carry an additional 
six cubic metres without the operator 
having to continually monitor capacity. 
This makes reaching full capacity 
much easier and safer for the operator 
because there is no need to continually 
turn around to monitor the wagon,” 
says Mr Woodward.

The Tigo XR/PR range has also been 
designed for dual use without the 
need for a manual conversion or cable 
adjustment. “With no intervention, 
these wagons can be used as a loading 
wagon or a transport wagon. This is 
because the pick-up is 80 centimetres 
off the ground which enables easy 
transition between fields. It’s a 
huge time-saver and also makes the 
Tigo more versatile, especially for a 
contractor,” says Mr Woodward.
The pick-up and drawbar is 
automatically controlled by a swing 
angle sensor. The swath is therefore 
picked up cleanly, even in undulating 
fields. This large pick-up opening 
enables and ensures a consistent and 
constant flow which reduces time-
consuming, and potentially damaging, 
blockages. Mr Woodward commented: 
“There is no need to move the drawbar 
manually on hilly ground which will 
make life easier for a lot of farmers and 
contractors.”
The Fendt Tigo forage wagon boasts the 
smallest cutting gap of any forage wagon 
on the market today, he adds. “The very 
low gap of just 3.5mm combined with 
the rotor tines of up to 1150mm makes 
the Tigo the most precise machine on 
the market and ensures that forage 
is handled carefully and efficiently to 
protect the crop and maximise the cut,” 
concludes Mr Woodward.

The Tigo PR range features a multifunctional 
bulkhead with VarioFill which gives an 
additional six cubic metres of loading volume.
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MF DM FQ mower            cuts 
ahead in the field

Massey Ferguson’s new 
MF DM FQ front-mounted 
mowers are equipped 
with new six- or seven-
disc beds. Using a novel, 
pendulum mounting 
system that incorporates 
TurboLift suspension, the 
design ‘pulls’ the machine 
through the crop and 
provides optimum ground 
following, according to 
Massey Ferguson

 
The range offers working widths of 
3.12m with six discs or 3.62m with 
seven discs. All can be supplied with 
or without a tine rotor conditioner, 
enabling customers to select the best 
system for their crops and conditions.
All are close-mounted directly to the 
front linkage, without an A frame. 
Massey Ferguson says that this keeps the 
machine close to the tractor, improves 
stability and reduces the overhang. A 
pendulum system suspends the mower 
on a series of linkages, which connect to 
the front of the frame. This effectively 
‘pulls’ the mower. 

‘Three-dimensional’ suspension         
The linkages are connected to a centre 
pivot, which provides ‘three dimensional’ 
suspension from the TurboLift hydro-
pneumatic damping. This allows the 
disc bed to ride over the ground, closely 

following ground contours, from -6° 
uphill to +15° downwards.
This advanced system allows operators 
to: set the ground pressure precisely; 
enable the mower to glide over the 
ground; closely follow contours, protect 
the sward, and improve the forage 
quality.
To compensate for working across slopes 
the pendulum enables the mower to 
move +/- 13° side-to-side. An optional 
hydraulic side-shift facility provides 
up to 20cm of movement for greater 
manoeuvrability. Replacing blades is 
simple, Massey Ferguson says, thanks to 
the quick blade change system.
According to Massey Ferguson, the MF 
DM 316 FQ KC (front mower) can be 
perfectly partnered with the DM 316 TL 
V KC (rear vertical lift mower) making it 
an excellent combination. 

Popular addition
Based on the well-known Lely Lotus, 
Massey Ferguson X tedders feature the 
hooked, long and short tine tedding 
action. The MF TD X tedder is a popular 
addition to the range, according to 
Massey Ferguson.
Key to the MF TD X tedders’ high 
capacity, which Massey Ferguson says is 
up to 40 per cent greater than others, 
is the combination of the machine’s 
transmission and hooked tines that 
operate at the perfect speed. This enables 
the rotors’ optimum speed to be achieved 

at just 400-450rpm on the PTO, which 
also delivers significant fuel savings.
The hooked tine, the working angle and 
the combination of short and long tines 
produces an exceptional tedding action, 
resulting in faster wilting. In operation, 
the shorter tines travel about 12 per cent 
slower than the longer ones, which work 
further down in the crop.

MF Twin-rotor rakes           
Massey Ferguson offers six models in 
its twin rotor configuration, from 6.6m 
up to 10m rake. Unique to the twin 
rotor rake is the steer guard system, 
which Massey Ferguson says ensures 
simple maintenance-free steering. This 
particular machine is the 6.6m rake with 
a working range from 5.8m to 6.6m. 
Adjustable without tools via one hand 
movement, it allows for simple operation 
with the option of hydraulic vari-width, 
according to Massey Ferguson.
The rotor gives excellent ground 
following through Massey Ferguson’s 
cardanic suspension and its jet effect, 
resulting in no forage contamination and 
no damage to the tines.
The adjustable cam track comes as 
standard and is easily adjusted to give 
the perfect swath formation in all crop 
conditions, Massey Ferguson says. Tine 
arms are made from heavy duty steel 
with cam protection on every tine arm. 
Massey Ferguson offer from single rotor 
all the way up to four-rotor rakes.
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Pöttinger aims for
perfect mowing quality

Technical details and 
innovative machine 
functions contribute 
significantly to 
harvesting top quality 
forage

 
According to Pöttinger, its 
comprehensive range of the latest 
mowers offers first-class cutting 
quality, strength and perfect ground 
tracking for the best forage quality 
and the highest yields.
These characteristics apply in 
particular to the cutter bar,  the 
heart of the disc mower, which has 
been proven thousands of times in 
the field, Pöttinger states. The cutter 
bar is developed and manufactured 
entirely in the plant at the company’s 
headquarters in Grieskirchen in 
Austria 

Pöttinger says its cutter bar delivers the best 
ground tracking and a first-class cut.

A quality product
The Pöttinger cutter bar features a 
sleek and dynamic design. Just 4 
cm high, the cutter bar guarantees 
optimum crop flow, Pöttinger claims. 
And because it is only 28 cm wide, it 
delivers the best ground tracking and 
a first-class cut. Thanks to a precision 
welded construction, the cutter bar 
is extremely robust and 100 percent 
sealed. This means the gear oil 
remains in the gearbox permanently, 
even after years of use.
The mower discs are driven by gears 
that are almost the same diameter 
(44 and 35 teeth). As a result, 
at least three teeth are always in 
contact to guarantee the lowest 
stress to the gears and the highest 
reliability. The specially polished 
surface of the gears submerged in 
gear oil ensures smooth running.

The best forage and tidy 
mowing pattern
The streamlined leading edge of 
the cutter bar allows soil to pass 
underneath, separating it cleanly 
from the crop. Cleaning paddles 
prevent dirt from accumulating on 
the upper surface. The rounded disc 
surfaces improve the conveyor effect 
across the cutter bar.
The optimised overlap of blade paths 
ensures a clean and uniform mowing 
pattern. The clamped quick-change 
mower blades rotate very close to 
the surface of the cutter bar and the 
counter knife. This guarantees the 
best cutting quality even in damp 
and muddy conditions.
Pöttinger says its disc mowers are 
extremely maintenance-friendly. 
The quick-change blade system is 
designed to make replacing mower 
blades straightforward and simple: 
just press down the spring clip with 
the blade wrench and replace the 
blade.
Pöttinger says it applies the highest 
quality standards to the manufacture 
of its machines. Flawless operation 
and absolute reliability are high 
priorities, it says, and have been for 
many years for its entire range, from 
the forage cutter to the mower.
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According to Abbey 
Machinery, its new 10.7 

metre DM Bandspreader 
and 10.7 metre Trailing 
Shoe have been proved 
to reduce infield slurry 

spreading time by up 
to 35 per cent while 

accurately delivering 
vital nutrients to 

the ground. 

A key feature of these two new 
applicators is the Vogelsang ExaCut 
ECQ 42-hole distributor, efficiently 

conveying slurry evenly to 
255mm-spaced pipes. Advantages 
of the ExaCut ECQ include simple 

maintenance, an extended service life, 
precision delivery of nutrients to the 

soil and reduced power requirements. 
The 10.7 metre Applicator 

range comes with the ExaCut 
ECQ as standard.  

There is no need to dismount the 
precision distributor resulting in 
easy maintenance for the farmer. 
The ease is due to the facility to 
remove the rotor unit through the 
generously-dimensioned maintenance 
port on the front of the ECQ. 
The service life of the ExaCut ECQ 
is extended by up to 50 per cent, 
complementing the Abbey Machinery 
applicators, resulting in a long, 
trouble-free life for the total machine, 
Abbey states. A three-sided blade 
design reduces the speed while 
enhancing the cutting performance. 
Therefore, Abbey says, for every 
rotation, you get an extra cut. 
The ExaCut ECQ supports the Abbey 
applicators in even distribution of 
nutrients due to flow optimisation. 
The ExaCut ECQ also requires 50 
per cent less hydraulic power and 
the large cross-sections result in less 
pressure loss, Abbey notes. New 
technology and lower speeds result 

in reduced oil requirement without 
impairing cutting performance. 
Achieving even slurry application 
regardless of weather conditions, crop 
type or date are critical. Distributing 
the slurry below the crop canopy 
instead of on the crop foliage has 
significant benefits including 91 per 
cent reduction in smell and up to 90 
per cent improvement in N retention. 
According to a 2020 Teagasc study, the 
trailing shoe and dribble bar are more 
effective at reducing ammonia losses 
as the slurry is placed in bands directly 
onto the soil surface just below the 
grass. The trailing hose will deliver 
up to 30 per cent reduction and the 
trailing shoe deliver up to 60 per cent 
reduction in ammonia loss. Access 
the 2020 Teagasc study, Low Emission 
Slurry Spreading, at: www.teagasc.
ie/publications/2020/low-emission-
slurry-spreading-less.php

Abbey applicators now
with ECQ distributors
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New Australian 
tech detects livestock 
pregnancies
Dr Bronwyn Darlington of Agscent has developed a 
handheld breath sampling device, which can detect early 
pregnancy in livestock.
This involves placing the device over the cow’s nose gently 
while she is in the crush.
The hand-held breath sampling device draws in breath-
identifying biomarkers, which show pregnancy at various 
stages allowing farmers to detect early pregnancy in 
livestock. To do this, the data is analysed against a range 
of biomarkers which have been identified as changing as 
pregnancy progresses.
Dr Darlington said: “Our technology currently involves 
two steps. The first is a livestock sampling device which 
takes about ten seconds to collect breath from an animal. 
Nanosensors are then used to identify biological compounds 
in breath which change during pregnancy.
“We have been able to detect pregnancy at 60 days 
and in about 30 seconds but believe we can reduce this 
with further work.” Dr Darlington, who is testing the 
technology on a number of Angus herds across Carwoola 
Pastoral Company farms in the New South Wales Southern 
Tablelands, also lecturers at the University of Sydney in the 
Business School.
Dr Darlington is now working with Meat and Livestock 
Australia (MLA) to use the technology in detecting 
pregnancy and diseases such as bovine respiratory disease. 
“The technology used is similar to that which is being used 
in human medicine,” she said.
Exploratory trials are also being conducted with sheep. MLA 
business development manager Josh Whelan said: “Early 
indications are that it might actually be more accurate in 
detecting early pregnancy than current approaches.” 

Getting more value 
from spring slurry 
and digestate 
Slurry from livestock and biogas digestate are valuable 
fertilisers. However, significant amounts of nitrogen (N) are 
lost during and after fertilisation with a negative impact 
on the environment. Depending on environmental and soil 
conditions, the ammonium applied with the slurry or biogas 
digestate is rapidly converted into nitrate.
During this process, called nitrification, N losses can occur 
in the form of nitrous oxide which has 298 times higher 
greenhouse gas potential than carbon dioxide. In addition, 
nitrate is easily mobile in the soil compared to ammonium 
and therefore can move to lower soil layers and finally into 
the groundwater.
BASF has developed the N stabiliser Vizura to reduce N losses 
and to enhance the value of slurry and biogas digestate. 
According to BASF, it takes around six weeks for ammonium 
to be converted into nitrate at low soil temperatures (5°C), 
but just one week at 20°C. However, Vizura can extend these 
conversion periods to 10-14 weeks and four to six weeks 
respectively. This gives more time for young plants to directly 
assimilate the ammonium form of N for protein synthesis and 
other vital plant functions, without having to use valuable 
energy converting nitrates back into ammonium inside the 
leaf. This improves overall Nitrogen Use Efficiency (NUE), 
which in turn benefits yield. Trials in maize have found a 
typical yield increase of five to seven per cent is possible from 
using Vizura, giving an average return on investment of 3:1. 
One British trial in 2019 showed a yield increase of 2.5 t/ha of 
dry matter.
The ability of Vizura to reduce leaching risk has obvious 
environmental as well as financial benefits and is likely to be 
particularly important where high amounts of N are applied 
early onto light soils or where ground may become saturated 
– often an issue in wetter maize-growing parts of the country. 
Maximising the uptake efficiency of ammonium fertiliser can 
have other key benefits too. These include: lowering the pH 
around the roots which improves availability of phosphate and 
micronutrients; encouraging root growth; and increasing the 
plant’s resistance to stress. Vizura is available in 10-litre cans 
and should be metered into the spreader or out of the storage 
facility via a dosing pump. It has been formulated for a low 
application rate of typically two litres per hectare.
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New Zealand 
quad safety system

Fleetpin Rollover Safety System was an 
entrant in the Launch NZ Innovations 

Awards, for its rollover warning and 
critical alerting system, designed for 
quad bikes, side-by-sides, and other 

farm vehicles.

This innovative system developed in New 
Zealand is designed to detect roll situations 

before they happen, providing visual and audible 
warnings to help reduce roll incidents.

The development of the Fleetpin rollover sensor 
module can determine the orientation of a 

quad bike or vehicle in 3D space and check this 
information many hundreds of times per second. 

The module can be configured for different vehicle 
types with roll warning thresholds suited for safe 

operation. Firmware on the module can be updated 
as improvements are made and features are added.

When a roll is detected, the system automatically 
starts a 15-second countdown process to send out 
an SOS alert to get help. The operator can easily 

cancel this automated alert with the press of a 
button if they are OK and do not need help.

To maximise the ability of the system to raise the 
alarm in remote areas, Fleetpin uses a separate 
satellite transmitter module – the FleetSat. The 

module is IP67-rated for water resistance and 
durability in harsh environments. Initial testing 

shows that SOS messages from this device can be 
received via satellite in as quickly as 30 seconds and 

even under tricky situations where the transmitter 
is not positioned optimally (towards the sky).

The Fleetpin Rollover Safety System can easily be 
integrated with Fleetpin’s innovative Remote Fleet 
Tracking systems, providing data about where the 
vehicles are located, how they are being used, and 

additional health and safety operational benefits.

Appointment 
viewing
Ten must-see agri-videos on YouTube

1.  Grassmen This Northern Ireland team, headed up by 
Gareth Gault, has 132,000 subscribers. The McHale 
Fusion 3 Plus Baler Charity Challenge video has 
over 120,000 views at  https://www.youtube.com/
watch?v=16i7V6UCzec  

    
2.  Farmer Phil Farming near Killashee, Co. Longford, 

Phil Stewart runs an agri-contracting business and a 
dairy calf to beef enterprise, rearing about 400 calves 
a year. Phil has 41.5k subscribers and this video has 
over 885k views at https://www.youtube.com/
watch?v=NgDG23V75W4&t=65s

3.  Maria and Padraig Keane Glanbia milk suppliers from 
Kilcormac, Co. Offaly with 5.42k subscribers on YouTube.  
Visit the Keane farm at https://www.youtube.com/
channel/UC77g2XZsvYcw8HHOX9NKaIQ  

4.  Beckett Agri Silage contractors based in Kilconnell, East 
Galway, offering self-propelled harvesters, forage wagon 
systems or baled silage. 68,000 views on YouTube at 
https://www.youtube.com/watch?v=PKp-d47hNyA

5.  Keenan MechFiber380 diet feeder 17,000 views 
for video featuring the award-winning InTouch feed 
technology and bale blend system incorporating all types 
of forages at https://www.youtube.com/watch?v=L1-
7f261sHY 

6.  Glanbia dairy and beef farmer Working alongside 
his father in Co. Kilkenny, Eddie Mackey aims to make 
quality silage while minimising waste. This video has 
around 27,000 views at  https://www.youtube.com/
watch?v=DLGxF1bhIW4

7.  Irish Limousin Cattle Society Promo for Ireland’s 
Number One AI beef breed has over 108,000 
views to date at https://www.youtube.com/
watch?v=VnaMT2wRD98 

8.  Coolmore Stud Cereal harvesting video featuring the 
Fethard, Co. Tipperary stud, owned by John Magnier, 
has over 46,000 views at https://www.youtube.com/
watch?v=ycbusdq3_h8

9.  Dairymaster How a 50-unit rotary milking parlour that 
milks more than 200 pedigree Holstein cows per hour, as 
a one-person operation, changed the  life of the Costello 
dairy farming family. 116k views to date at https://www.
youtube.com/watch?v=i5fgGf5_0f8 

10. Farming sheep An examination of different breeds in 
Northern Ireland. Over 17,000 views at https://www.
youtube.com/watch?v=Ut-fwZpEA6Y
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In 2019, Kilkenny milk producer Francis Nolan installed a 
FarmGen Solar Power Bundle on his dairy farm. The desire 
to reduce his long-term energy costs and his farm’s carbon 
footprint were key factors in his decision. Francis said: “As 
a Glanbia Ireland supplier, I can now produce the energy 
that I need from the top of my shed. FarmGen solar panels 
are maintenance-free and produce free energy once the 
initial cost is paid for.” Since installing the FarmGen Solar 
Power Bundle, Francis said: “In all, 20 per cent of my 
energy usage is now coming from solar PV. I‘ve also gained 
preferential rates on 100 per cent green energy from SSE 
Airtricity.
“The smart monitoring system installed as part of the 
FarmGen Solar Power Bundle has allowed me to closely 
examine how much energy that I use across the farm on 
activities such as water heating, milk cooling and energy 
generation.” 
He added: “It allows me to identify where I can change 
behaviours that will drive further efficiencies across my 
business. This is an investment that will continue to yield 
many positive benefits going forward. The FarmGen Solar 
Power Bundle is a really good option to drive efficiencies 
inside the gate.” 

Sustainable Energy  
Solutions from Glanbia 

Glanbia is offering a sustainable energy 
solution to its farmers, the FarmGen 

Solar Power Bundle. Here we outline the 
package being offered and two farmers 

recount their experiences of its benefits

The FarmGen Solar Power Bundle is a turn-key solution 
for farmers and equips them with technology designed 
to help grow their business sustainably into the future, 

while also improving energy efficiency on farm, according 
to Damien Sutton, FarmGen programme manager. Activ8 

Solar Energies says it can install the system in just one day 
with little to no disruption of the daily farming processes. 
Thorough technical surveys are carried out in advance of 

installation to guarantee the highest quality of service.

Smart monitoring, provided through an exclusive partnership 
with Wattwatchers, will show you circuit level monitoring of 
each process on your farm and help you optimise your dairy 
processes to take full advantage of the renewable energy being 
generated on your rooftop.
There are also options available for Glanbia Ireland customers 
who wish to install Solar PV in their homes to harness the 
power of green energy. The bundle comes with a 25-year 
performance warranty as standard.
Commenting on the success and growth of FarmGen, Damien 
Sutton said: “FarmGen has been very well-received by Glanbia 
Ireland suppliers and customers. Our customers feel a real 
sense of security when they are dealing with long-established 
and well-respected organisations such as Glanbia Ireland, SSE 
Airtricity and Activ8 Solar Energies.”

Damien Sutton, 

FarmGen 

programme 

manager with 

farmer John 

Roche.

Case Study 2: John RocheCase Study 1: Francis Nolan

John Roche, from Co. Carlow, initially installed a solar energy 
solution in his home nine months ago. Upon seeing the positive 
benefits, John installed the FarmGen Solar Power Bundle on 
his farm three months ago. FarmGen discussed with John how 
the FarmGen Solar Power Bundle and a domestic solar PV 
system could specifically benefit his home and farming energy 
requirements and their team handled all the paperwork. John 
said: “I couldn’t believe the performance of the system and how 
aware it made me of my energy usage. Knowing my energy 
requirement on the farm was considerably higher than my 
personal use in the home, I really wanted to see the results.”
Post-grant approval, an engineer from Activ8 Solar Energies 
called to the farm to arrange and agree the installation 
process. John said: “Two weeks after the engineer’s site visit, 
the installation team arrived on farm and installed the system 
in one day, while not disrupting my daily working routine. 
For me, a key reason for investing in it was the fact that both 
Glanbia Ireland and Activ8 Solar Energies are well-established 
companies and market leaders in delivering innovative 
solutions and technologies for farmers.
“The bundle included a turnkey solution of installation, grant 
administration and the finance package, which made real sense 
for me and my farming system.”

Forage and Nutrition Guide 2021

38



For more information visit 
www.teagasc.ie/PBI 

Download the newly updated 

PastureBase Offline App
now including Spring Rotation Planner 

PastureBase Ireland is a grassland measurement database which allows 
farmers to evaluate medium to long term performance from the farm.

It provides distribution of growth and paddock summary reports which can 
be used to benchmark farms across enterprises and regions. The background 
data such as paddock soil fertility, grass cultivar, aspect, altitude, reseeding 
history, soil type, drainage characteristics and fertiliser applications are also 
recorded. 

PastureBase Ireland also links grass growth on farms to local meteorological 
weather data.

DOWNLOAD ON 
IPHONE or ANDROID 

Open camera on your phone & 
scan the QR Code 
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Add Molasses for a  
natural preservation
	✓Stimulates fermentation and facilitates natural silage preservation
	✓Improves dry matter digestibility (DMD) and silage intakes
	✓Reduces spoilage and increases clamp storage capacity
	✓A rich source of natural sugar and energy

 
 
t: 069-65311 Harbour Road, 
e: info@premiermolasses.ie Foynes, 
w: www.premiermolasses.ie Co. Limerick.
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