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great grass silage
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your tractor
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Home-grown forage processing and preservation
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MAKE SURE YOUR GRASS SILAGE
IS A CUT ABOVE THE REST

As Britain emerges from one of
the wettest winters on record,
many farmers throughout the
country will be facing some tough
challenges. Such have become
the frequency and duration of
extreme weather conditions, it

is now more important than ever
before to maximise the yield from
every forage crop.

With the grass silage season
almost upon us, we are dedicating
much of this issue of KnowHow to
this topic. We go back to basics as
well as examining some of the less
obvious techniques for making
good quality silage and looking

at recent product developments
in the fight to reduce wastage,
energy and costs.

The art of good silage making is
to produce a fermentation that
will preserve the crop as near

as possible to its original state,
with as little loss of feed value as
possible.

This is achieved by creating a
controlled fermentation in which
sufficient lactic acid is produced
to give stable silage in which

all bacterial activity has ceased
(at around pH 4) as quickly as
possible. The preparations for
growing a good silage crop are
generally well understood, but
what happens during filling,
fermentation and feed-out is
probably less clear to many of us.

On every gram of fresh forage
there is a cocktail of microscopic
bugs: aerobic bacteria, lactic

acid bacteria, enterobacteria,
yeasts, moulds, clostridia,

bacilli, acetic acid bacteria and
propionic bacteria. Lactic acid
(good) bacteria are frequently
outnumbered by the undesirable
heterofermenters, coliforms and
clostridia. To understand why this
is important we need to see what
these different organisms do in
the anaerobic conditions we have
created in the clamp.

continued on page 2




As can be seen from this
pie chart, the percentage
of dry matter (DM) that
can be lost throughout the
silage process can typically
amount to nearly 30% of
the total DM harvested.
These losses are most
likely to be from the most
valuable DM components
in terms of nutrient value,
so attention to detail in
order to minimise them will

Silage DM Losses (% of Total DM)

always pay dividends.

The science of great silage

Good (homofermentative) lactic acid bacteria
convert one molecule of either glucose or
fructose (the most common sugars in grasses)
into two molecules of lactic acid:-

1 Glucose or Fructose — 2 Lactic Acid

Less desirable (heterofermentative) lactic acid
bacteria have a more wasteful fermentation
characteristic:-

Glucose — Lactate + Ethanol + CO, + Water

3 Fructose — Lactate + Acetate + 2 Mannitol +
CO, + Water

Glucose + 2 Fructose — Lactate + Acetate + 2
Mannitol + CO, + Water

CO, obviously has no feed value, but it does
represent a loss of valuable dry matter and,
more importantly, energy. An acetic acid level
of 55g/kg silage DM will result in a loss of 10
tonnes of CO, from 250 tonnes of DM ensiled!

The coliforms (enterococci) cause even more
loss and frequently outnumber the good lactic
acid bacteria:-

1 Glucose — 1 Acetic + 1 Formic + CO, + Water
and/or 1 Glucose — 1 Ethanol + 2:3 Butanediol
+ CO, + Water

Finally, we have the two types of clostridia
(those that degrade sugars and those that
break down protein):-

Saccarolytic Clostridia
1 Glucose or 2 Lactic Acid — 1 Butyric Acid + 2
CO, + 2 Water

Proteolytic Clostridia
Amino Acids or Amides — NH, + CO, + Water

Clearly, there is a high risk of valuable nutrient
loss if we rely on the natural ‘wild’ bugs to
provide our fermentation. The most reliable
way to minimise all the losses associated with
fermentation and aerobic spoilage is to
reduce the numbers of harmful organisms to
a minimum.

The solution is Safesil

This can now be achieved using Safesil, a
special blend of food grade preservatives
which eradicates and controls all the major
spoilage organisms and minimises ethanol
levels, demonstrating its ability to control
enterococci etc., across a range of dry matters.
It also reduces yeast and mould numbers

to low levels, resulting in excellent aerobic
stability, with no heating up to 260 hours after
exposure to air. (SLU 2009, D.Davies 20710).

Because of its action against undesirable
fermentation bacteria only, homofermentative
lactic acid bacteria present on the crop are
left, and as a result less sugar is used to
produce an excellent lactic fermentation. This
gives the added benefit of reducing DM loss
during fermentation to a very low level when
compared to no treatment or treatment with
biological inoculants. (D.Davies 2010).

Aerobic instability, which is indicated by
heating silage, is the single biggest cause of
nutrient loss in silage on all farms. In trials,

and on farm, Safesil has the proven ability to
promote superb aerobic stability across a wide
range of dry matters and on all silage crops
from grass to wholecrop to maize.
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Poorly set-up silage equipment
is wasting farmers’ money!

Independent forage trials show almost half
the additive applied to silage can be lost
using standard delivery equipment. This
common failing applies as much to forage
wagons as it does to all trailed or self-
propelled harvesters.

Alongside this, it is not uncommon for 50 per
cent of a crop to end up without coming into
contact with the additive, despite the fact that
the farmer or contractor thinks he’s applying
the product according to the book.

Forage additives for silage making have had
a mixed press over the years, which is partly
because there are so many products on the

market with varying degrees of efficacy, and
partly because of poor application.

“Farmers planning to buy silage additives this
season will be throwing their money away if
they fail to ensure their application equipment
is properly sited and calibrated.”

Andy Strzelecki, Technical Director

Typically, products are applied above the
pick-up on the ‘air side’ of the grass, or at the
base of the chute after the accelerator on self-
propelled forage harvesters, but this means
they are highly vulnerable to drift, especially
in windy conditions. Further wastage has been
shown to occur when flat-fan nozzles are used
to spray the additive, and these would be
better replaced with solid-jet spray.

These have been amongst the findings of
extensive trials undertaken by Matts Nysand
and Antti Suokannas of MTT, Agrifood
Research from Finland - a country in which
silage making has been developed to a fine art.
Here in the UK our observations are very
similar to those found in Finland, so at Kelvin
Cave we would echo the report’s conclusions.

These are as follows:

® \With a loader wagon, ideally half the
additive should be dosed from above,
and half from below on the pick-up, using
solid jets (instead of fans) which will
reduce additive losses and give a better
distribution.

® |n a trailed harvester, the best place of
application is in the lower part of the chute.

® And in a self-propelled harvester, the best
place of application is inside the inlet
channel before the knife rotor or
accelerator.

However, there is a further concern over dosing
equipment in the UK, which is often poorly
calibrated or simply inadequate for the job.
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This has arisen in part because of the huge

range of quantities - from as little as 20ml to as
much as five litres per tonne of crop - expected

to be delivered by the same equipment.

Expecting the same equipment to deliver this
range of quantities is a tall order, and | would
question whether any system can accurately
apply and distribute as little as 20ml per tonne.

It’s for this reason, amongst others, that we
not only recommend using a higher volume
product which is likely to be more effectively
and evenly distributed, but we also suggest
pumps are checked for their operational
efficiency before the start of the silage
making season.

The wrong product and the wrong delivery
system are too often the cause of
disappointing results, whereas the right
product applied in the correct way is capable
of rescuing a silage crop from even the most
difficult conditions.

01458 252 281

The new Silaspray SP Standard-Maxi is a
high-specification pump, engineered and
manufactured in Germany, and available

in the UK only from Kelvin Cave. It can be
fitted to forage wagons, balers and forage
harvesters - either self-propelled or trailed.

A key feature of the pump is its ability
to deliver high volumes of additive, so
overcoming the problems outlined in the
preceding article.

Silaspray SP Standard-Maxi is designed to
deal with liquid biological or chemical silage
additives, and can deliver them at rates of
up to 550 litres/hour, equivalent to up to
five litres per tonne. It is particularly suitable
for use with food-grade preservative type
products such as Safesil, which are based
on ingredients like sodium nitrite, sodium
benzoate and potassium sorbate. These
ingredients have been independently proven
to eliminate yeast activity, to effectively
target damaging clostridial bacteria, and

to guarantee prolonged storage stability
(Journal of Dairy Science 94.824-831).

Other key

features of

the Silaspray

SP Standard-

Maxi include

a 12V DC/15A

electric motor,

electronic

control, a

digital display

of the flow

rate and two

integrated

memory stores.

An electronic

cut off switch

can also be supplied so that when the
forager is not picking up forage, the pump
automatically switches off, so ensuring
the most efficient use of the additive and
minimising wastage.




ENSIEINGISOING

TO GET YOURSHI

Whether your preference is for bags, tubes,
clamps or silos for ensiling your forage crops,
the key objective in each case is to protect
them from oxygen.

As the second most abundant element in
earth’s atmosphere - just over 20 per cent -
oxygen is vital to sustaining most lifeforms.
Generally that’s a good thing, but definitely not
when it comes to silage. Making and storing
good quality silage depends exclusively on
eradicating oxygen-dependent bacteria. Cell
respiration needs to cease soon after ensiling
so the fermentation process of lactic acid
and bacteria can commence. For as long as
cell respiration is present valuable nutrients
are being lost and, if oxygen remains present,
bacteria, yeasts and moulds can continue to
grow.

Compacting the crop as tightly as possible not
only squeezes out the oxygen, it also reduces
the likelihood of any air pockets remaining that
might sustain bacterial life and in which mould
spores can survive. Not only can the spores
produce toxins harmful to livestock, they will
cause nutrient loss and affect the palatability
and nutritional value of the feed.

Although it may seem counter-intuitive, it can
be preferable to ensile crops when they are wet
as they will compact more easily, and therefore
squeeze out more oxygen than crops with a
high dry matter content.

The use of preservatives and additives and
their application is examined elsewhere in

this issue of KnowHow, but it is important to
recognise that even when applied efficiently

at the optimum recommended dosage, they
are not a substitute for good ensiling practice,
rather a stage in the process of making a
stable, consistent, low-cost, quality forage feed.

Clamping is widely regarded as the most
convenient and cost-effective method of
storing large volumes of forage, providing
ease of access to the feed and the ability to
maximise any available space.

Most farmers are familiar with the Dorset
Wedge method of filling a silage clamp. The
practice is to create diagonal wedge-shaped
layers of matter the width of the clamp
compacted firmly against the back wall using
a bucket loader. As each layer is built up the
bucket loader, tractor or ATV is driven over the
clamp to compress the silage, squeezing out
the air. This needs to be done evenly over the
entire clamp until there is little impression left
by the tractor wheels. It is important that the
silage is compacted right up to the side walls
of the clamp while taking care not to snag

the plastic silage sheeting which should be
used to line all sides of the clamp before filling
commences.

The Dorset Wedge

Section through a silage clamp showing the progressive
build-up of layers.

The compacting process inevitably takes
numerous passes and it is difficult to ensure
- other than by visual reference - that every
part of the clamp at every layer has been
thoroughly compressed. That’s where a
SilaPactor can help (see product feature on
page 3 in this issue of KnowHow) to increase
packing density, speed up the process and
reduce fuel consumption.
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The vulnerability of any forage clamp,
regardless of how expertly and diligently it has
been filled and compacted, has always come
from the top. Until quite recently 125-micron
black plastic silage sheeting, laid over the top
of the clamp and weighted down with tyres,
pallets or even straw bales was thought to
afford the best protection from the elements
and attack from vermin. But, some spoilage
was expected as the comparative inflexibility
and oxygen permeability of the sheet meant
that air pockets would remain.

That was until the advent of ClampFilm™,

a clear green 40-micron sheet laid directly

on top of the clamped feed, before being
covered with the heavier plastic and weighted
in place. As oxygen in the clamp is consumed
ClampFilm™ is sucked into the surface of the
silage forming a perfect air-tight seal. Now, at
last, clamp protection is achieved from all
sides and even in windy condition ClampFilm™
can be laid with ease as it settles immediately
into the contours and depressions of the
clamp surface.

O2 Barrier 2in1

But, just when you thought things couldn’t get
any better, we launched O2 Barrier 2in1, a
multi-layer silage sheet comprising an oxygen-
impermeable polyamide vacuum film with

a high quality UV-stable top sheet. More
information about the unique properties and
features of O2 Barrier 2 in 1 can be found on
page 8 of this issue of KnowHow.

There have been further recent developments
to help reduce time and effort in achieving
good ensiling practice. Plastic top sheets of all
kinds can be subject to accidental damage or
attack from birds and rodents, but ClampNet is
an affordable and reusable way of protecting
plastic sheeting and is available with its own
bags for filling with gravel to keep it in place.

Many farmers still use old tyres to hold down
top sheets, but these are both bulky and prone
to holding significant amounts of rainwater,
which can become stagnant and a breeding
ground for insects. Timber pallets often have
sharp edges or protruding nails that can
puncture or rip plastic sheeting. The practical
alternative is ClampTiles. These are made from
90 per cent recycled material, have a useful
life expectancy in excess of 15 years and can
be stacked on a pallet for easy and convenient
storage when not in use.

You could say they’re the crowning glory in
a new era of affordable and effective clamp
management solutions - only available from
Kelvin Cavel!

01458 252 281 @
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02 Barrier 2 in 1is applied as a single sheet
but transforms into two on the clamp. It
offers more effective clamp sealing with
reduced workload and up to ten fold
increase on oxygen barrier.

Bringing together an innovative combination
of polyethylene silage film and polyamide
vacuum film in a single sheet, O2 Barrier
2in1is only 100um thick but offers up to
ten times less oxygen-permeability and the
same strength as conventional sheeting
systems - ensuring rapid formation and
sustainability of anaerobic conditions in

the clamp.

The silage and adherent vacuum film
combination allows quick and easy sheeting
of a clamp in one step. Within a short time
of being laid the vacuum film absorbs
moisture from the silage and separates from
the top film, it is then sucked down onto
the silage surface, creating an airtight seal.
It is also 40% lighter than conventional
sheeting systems, so recycling and disposal
costs are reduced.

Add-F has provided the benchmark for forage
preservation for many years. So finding an
alternative that would perform just as well on
a wet farm in Wales was a tortuous process.

Producing quality forage is a cornerstone to
the economic success of Carreg-y-Llech Farm
in Treddyn, North Wales but achieving the best
preservation at the right time and with the
right crops has been a process of trial

and error.

Edward Morgan runs the family’s 190 milking
Holsteins near Mold with his parents, Terrig
and Gwyneth, and recalls how silage was
historically made on the farm using the
original Add-F.

Seeking a reliable

to acid additives

“Dad was a big fan of Add-F because it could
preserve any kind of forage and while we did
the silage making ourselves we were very
happy to continue with this additive,” he says.
But four years ago as the family embarked on
a modernisation and expansion programme,
silage making was put into the hands of a
contractor.

“Our machinery needed replacing and the
whole process was taking too long so now,
although we still mow, ted and put on one
tractor and trailer, the rowing up, foraging and
buck-raking are done by the contractor.”
However, the contractor wasn’t keen to use

a formic acid-based additive, so Edward and
Terrig looked into alternatives.

“We used bugs on our grass silage for a while,
but | found the silage heated in the clamp, so
when we spoke to Bryn Thomas, from Kelvin
Cave Ltd, we were happy to try an alternative,”
he says.

Bryn’s suggestion was to opt for the new gold
standard which is provided by Safesil - the
preservative that’s based on human food-grade
ingredients.

“Safesil contains sodium nitrite which
kills clostridia and other harmful bacteria,



and sodium benzoate and potassium

sorbate, which are the only commonly used
preservatives proven to eliminate yeast activity
without compromising fermentation,” explains
Bryn. “This means it was the only product |
could confidently recommend for the difficult
conditions which can sometimes occur on this
mostly north-facing farm, which rises to 850
feet above sea level and has 900mm rainfall.”
With the bonus of a pH of 8, Safesil is
completely non-corrosive to skin and
machinery, and was more than acceptable to
the Morgans’ contractor.

“To be honest, moving to the contractor was
the best thing we ever did,” says Edward.
“Around 120 acres of first cut silage is now

alternative

Carreg-y-Llech Farm Facts

Production of 8,500 litres at 4.18% fat and 3.38%
protein

Ration semi-TMR (see box below)

Milking 190 head, rising to 225 in spring 2014

180 acres owned and a further 180 acres rented
Seasonal milk contract with August to March calving

Recent investment in an extra 176-cubicle shed,
slurry storage and 28/28 GEA parlour

Milk from forage 2,890 litres; concentrate use
0.31kg per litre

all made in a day and we make much better
quality silage than we ever did before,” he says.
However, he says there are still inconveniences
to endure, largely because of the limited

pit space, most notably due to the need to
repeatedly open the clamp.

“The sheets came off twice last year, first

to add second cut grass and then to add
wholecrop wheat, and although we weight it
with tiles which are relatively quick to move,
this re-sheeting is definitely something I'd
rather avoid,” he says.

However, despite the three layers of forage
and a fairly slow rate of feed-out, Edward says
the silage preserved with Safesil has never
heated up. Buoyed by the success of the
product on grass, he has since introduced it for
other forages and says that last autumn was
the third year he preserved maize with Safesil.

“It preserves the maize just as well as it does
the grass and I'd say it’s a particularly good
product if you are feeding maize in summer,”
he says.

However, a question mark still hangs over this
marginal farm’s ability to grow maize, where
winters can close in quickly, harvest can be
difficult and yields can disappoint.

01458 252 281

Edward Morgan (right) with KC'’s Bryn Thomas

Crimped wheat and wholecrop are increasingly
seen as alternatives, suiting the farm’s water-
retentive soils, fitting more comfortably into
the crop rotation and being easy to preserve
and store.

“Our aim is to do as well as we can in
producing milk from forage, but we don’t shy
away from feeding concentrates when we’re
getting a worthwhile response,” adds Edward.
However, with a new silage pit due to be built
he has every optimism for the future, and
believes producing more milk from home-
grown feed will continue to raise the farm’s
bottom line.

Milkers’ ration (fresh weights) for
maintenance plus 30 litres

24kg grass silage

5.5kg whole crop wheat

6.0kg maize silage

2kg crimped wheat

6.5kg blend (25% protein)

0.5kg straw (from crimp)

100g high omega-3 fish oil

2509 protected fat (for first five months)




Getting Out
of the
Protein Trap
by Growing
Your Own

LUKKA (Lupins in
UK Agriculture and
Aquaculture), a joint initiative

co-funded by the Technology Strategy

Board and the Biotechnology and Biological
Sciences Research Council and with
industrial support from: A//tech, Alvan Blanch,
Birchgrove Eggs, Ecomarine, Germinal Seeds,
Kelvin Cave, NIAB TAG, PGRO, Soya

of 32kg were divided
into eight groups of five
lambs. Four groups were fed
a proprietary lamb finisher pelleted
ration with ad lib straw and water, and four
groups a mix of 70.5% crimped barley, 27%
lupin and 2.5% minerals again with ad lib
straw and water. The home-produced ration
supplied equal protein and higher

UK, Wynnstay PLC and with the
University of Plymouth and IBERS,
Aberystwyth University, shows that
farmers can reduce their reliance
on bought-in soya and other
imported proteins by growing and
processing lupins on farm.

Being dependent on imported
concentrate ingredients to
produce a high-quality ration

for their animals is a ‘trap’ that
many livestock farmers would

like to escape from. A recent trial
conducted at IBERS, Aberystwyth
University, has shown that escape is possible,
and could have far-reaching effects in terms of
farm soil fertility and increased self-sufficiency.

A crop of Boruta narrow-leafed lupins was
grown alongside a crop of Propino spring
barley on University land at Aberystwyth.
Both crops were sown on 16th April 2013; the
barley was harvested at 40% moisture content
on 8th August and the lupins at 21% moisture
content on 27th August. Both crops were
crimped through a Murska crimper, treated
with Crimpstore 2000S (barley 3 litres/tonne
and lupins 6 litres/tonne) and ensiled on the
day of harvest.

For the trial 40 castrated male Texel-cross
lambs from the same flock with a mean weight

energy compared to the pelleted
ration and cost £210/tonne DM
compared to the pelleted ration
which cost £260/tonne DM.

Results showed no differences
in the productivity, concentrate
conversion efficiency, days

to finish or carcass quality
characteristics of lambs offered
the crimped lupin/barley
concentrate compared to the
control diet.

What this trial demonstrates is
that home-grown crimped lupins can be a
viable protein source for UK livestock farmers,
whilst their ability to fix nitrogen is beneficial
to following crops. The research project

is leading to better understanding of the
agronomy of lupins and shows that

modern varieties of lupin give more reliable
yields and are earlier maturing than those
previously available.

Crimping allows earlier harvesting of both
crops, supplies valuable barley straw and
facilitates early establishment of following crops.

For more information visit http:/www.aber.
ac.uk/en/ibers/research/major_research_
projects/lukaa_project/

kelvincave.com
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Come and see us at any of the following
events throughout 2014:

21-22 May Grassland & Muck
Stoneleigh Park, Warwickshire

22 May Beef Expo

Hexham Mart, Hexham, Northumberland

249 May RABDF Gold Cup Open Day
Wilderley Hall, Pulverbatch, Shrewsbury

5 June Royal Welsh Grassland &

Alternative Energy Event
Upper Esgair, Llanbadarn Fynydd

5-7 June Royal Cornwall Show
The Royal Cornwall Showground, Wadebridge

11-12 June Cereals
Chrishall Grange, nr Duxford, Cambs.

19-22 June Royal Highland Show
Royal Highland Centre, Ingliston, Edinburgh

2-3 July Livestock
NEC Birmingham

16 July Driffield Show
The Showground, Kelleythorpe, Driffield

21-24 July Royal Welsh Show
Llanelwedd, Builth Wells, Powys

17 September UK Dairy Day

The International Centre, St. Quentin Gate, Telford

1 October Dairy Event
Bath & West Showground, Shepton Mallet

You could be
creamingitin
... With Safesil

Farm silage analyses from 2011/12*
show that up to 570mj/tonne more
energy is being preserved in
Safesil™-treated first cut silage!

This means more dry matter and more
energy for more milk and meat
from your forage.

And you can discover
more about the unique
benefits of Safesil™
in this FREE booklet,
together with lots of
helpful tips on the art
of making superior
quality silage.

For your copy visit
kelvincave.com or call 01458 252 281.

01458 252 281 (11 )



EOOKING
forfan

EASY LAY ?2

Now, at last, there’s a cleaner, easier and
altogether better way of weighting down
silage sheets.

ClampTiles are made from 90 per cent
re-cycled material with a life expectancy
of around 15 years. Unlike tyres, they don’t
harbour rainwater and debris, they are
easy to handle and when not in use can
be stacked on pallets for compact and
convenient storage.

Ergonomically designed for ease of handling,
they butt together to form a total edge-to-
edge protection, helping to minimise bird
and rodent damage right across the clamp.

There’s nothing simpler, cleaner or more
convenient than ClampTiles. Another great
idea in action from Kelvin Cave.

@ A&qou.weeé{-o Groeo

Finally, here’s yet another great way

to protect your valuable silage crops.
ClampNet, exclusively from Kelvin Cave, is
a 300g/m? heavy-duty green silage cover
with seamed, stitched edges to prevent
fraying or unravelling.

As well as protecting silage clamps from
birds and mammals, ClampNet covers
can reduce spoilage and help to maintain
compaction after “SilaPacting”. Yes, we’ve
even come up with a verb for the art of
good clamp compacting!

ClampNet is reusable and features
reinforced “loops” to enable really secure
attachment of gravel bags, allowing you to
focus more weight on the shoulders.

The reusable ClampNet and gravel-bag
system reduces the amount of air and
rainwater getting into the silage, helping to
prevent silage spoilage year after year.

t: 01458 252 281
e: sales@kelvincave.c¢
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