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Preservation of
home-grown cereals crimping or urea-treating?
An article by Dr. Horst Auerbach,
International Silage Consultancy
(ISC), Wettin-Löbejün, Germany.
UK livestock farmers must either
dry or in some way preserve
their home-grown cereals for safe
storage without spoilage because
the cereals are usually too moist
at harvest to leave untreated.
Whilst a growing number of
European farmers are now
crimping (using an effective
preservative, mostly based on
organic acids and their salts, on
all grains), treatment with urea,
or urea-based products, has
become popular in the British
Isles. This article focuses on the
major differences between the
two preservation methods with
the aim of helping farmers make
the right decision.

Dr Horst Auerbach runs the
International Silage Consultancy
in Germany and has published
numerous research papers on
the effective preservation of
cereal grain for livestock feeding.
Crimping using an acid-based or
preservative salts-based product
offers much more flexibility at
harvest because of the wider
continued on page 2

Wholecrop silage get it right - see page 10

Visit us at the Royal Welsh Show, 18-21 July
at Builth Wells (See back cover for more information and other diary dates)

Continued from page 1

moisture level parameters at which the grain
can be harvested (Matthiesen et al., 2007).
The maximum moisture content for urea use
is about 22%. At higher moisture levels a
fermentation process can take place which
impairs, or stops completely, the release of the
antifungal ammonia from the urea. This is due
to the inactivation of the required enzyme,
urease, when the pH drops below around 5.
Cereals for crimping are harvested at least
three weeks earlier than for conventional
harvesting and have been shown to
have better hygienic quality, with much
lower mould and mycotoxin levels than
conventionally harvested grain (graph 1,
Matthäus et al., 2004). This strategy does not
affect the starch content as the starch filling
process is already completed by that time, and
the digestibility is usually higher. Furthermore,
an earlier harvest creates more time for
following cropping actions such as reseeding
or catch-crops.

Interestingly, the organic acids used in
crimping preservatives are fully metabolised
by the animal, thereby increasing the energy
content, depending on the acid used. For
example, propionic acid (a major ingredient
of crimping additives) has an energy content
of 14.6 MJ NEL/kg for dairy cows and 18.2 MJ
ME/kg for fattening cattle. Finally, acid-treated
cereals can be fed to all livestock categories,
including non-ruminating young animals,
without any restrictions.
There is no doubt about the antifungal effect
of urea in non-fermenting cereals, but the
frequently claimed positive effects on feed
quality and animal performance need to be
scrutinised. Indeed, urea increases crude
protein content, but about 25% of the added
substance will be lost by volatilisation and
evaporation of ammonia during storage
(Spiekers et al., 2005) and it only delivers
readily available soluble nitrogen. This can be
used by rumen micro-organisms for microbial

Effect of harvesting time on
mycotoxin contamination of wheat
(Matthäus et al., 2004)
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“Cereals for crimping are harvested at least three weeks earlier than for
conventional harvesting and have been shown to have better hygienic quality, with
much lower mould and mycotoxin levels than conventionally harvested grain.”
protein synthesis, but it requires
the simultaneous provision of sufficient
quantities of immediately available
carbohydrates in the ration. If ammonia
and carbohydrate supplies are not in balance,
surplus ammonia is quickly absorbed from
the rumen and has to be detoxified in the
liver. In grass- or grass silage-based feeding
systems, soluble nitrogen is plentiful but
rumen-undegradable protein (RUP) is
limited, and RUP cannot be provided by urea
supplementation. In turn, urea-treated
cereals are not helpful in meeting the dietary
demand for RUP of, for instance,
high-performing cows.

to cereals, the compound (ammonia) is
automatically forced into all diets containing
them. This will ultimately decrease flexibility
in feed management.
In summary, both preservation methods can
be used to make moist grain safe for storage
until feeding. However, if one weighs the Pro´s
against Con´s, crimping using an effective
preservative and good ensiling practice,
offers maximum flexibility regarding harvest
date and cereal inclusion in feed rations for
all animal categories. In the quite unlikely
situation of a lack of soluble nitrogen in the
diet, urea can be added to grain or protein
mixes or TMRs just prior to feeding.
List of references upon request.

WHY CRIMP GRAIN?

It should also be noted that, with the
implementation of the EU Directive 1831/2003
on the use of feed additives in animal
nutrition, urea has become a feed additive
(category 3 –nutritional additives) and
maximum concentrations in the diets apply.
Before that time, it was simply a feed material
to be used by farmers without any legal
obligations. Today, farmers who want to use
urea need a registration according to the EU
Feed Hygiene Regulation 183/2005 and they
must fulfil certain requirements regarding
documentation, e.g. application rate in the
diet and accuracy of mixing. Needless to
say, only feed-grade urea is permitted for
use in animal nutrition. When urea is added
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l

Maximises nutrient value,
digestibility and dry matter/ha

l

Enables earlier harvest at peak
nutritional value

l

The process is simple – crimp,
ensile, feed

l

No drying or specialist storage
is required

l

Allows early establishment of
follow-on crops

l

Reduces grain loss in the field

l

Harvest is less weather-dependent

l

Turns home-grown moist cereals
into quality, digestible and palatable
concentrate feed

l

Improves animal performance over
dry-rolled cereals

l

Backed by over 40 years’ successful
use in Finland and northern Europe
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New crimping product offers
fume-free effective preservation
In order to get the most out of any crimped
grain it is essential to promote a controlled
and restricted lactic fermentation in the
clamp, and also to eliminate the yeasts and
moulds that will cause waste once the grain is
exposed to air. Preserving crimped grain with
non-corrosive buffered-acid Crimpstore has
stood the test of time, ensuring the most
effective preservation available from ensiling
to feedout. However, the unavoidable fumes
associated with any acid product have proved
off-putting for some, particularly when having
to work in enclosed areas.
At Kelvin Cave Ltd we are always seeking
to improve our product range without
compromising effectiveness and always
backed-up by sound scientific evidence. For
this reason we have avoided biological additives
for crimped grain because, generally speaking,
they have been shown to be less effective and
reliable at preserving nutrients, with increased
fermentation losses and poorer aerobic stability.
Trials have also shown that animal performance
can be reduced when compared with chemical
salt-treated crimped grain.
We have worked hard for many years to find a
more effective, fume-free solution, and, after
extensive research and farm-scale testing,
working with scientists in Germany and Sweden,
we are proud to announce the arrival of
CrimpSafe 300.
Developed to ensure a similar fermentation
profile to acid treatment, with minimal
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fermentation losses, the powerful food
preservative ingredients in CrimpSafe 300
have also been shown to give an unrivalled 300
hours aerobic stability in trials, on all cereal grain
crimped at moisture contents from 25-45%.
Supplied as a concentrated liquid in 200-litre
drums or 1000-litre IBCs, CrimpSafe 300 is
diluted 50:50 with clean water on farm and
applied through the crimping machine at
varying rates (see table below) depending on
crop and moisture content.
A number of farmers across the UK, including
Dave Banham, featured on page 5, used
CrimpSafe 300 to treat their grain in 2015
and have been delighted with the results they
have seen, so now yet another tried and tested
solution is available from Kelvin Cave Ltd, the
home of farm-grown feed preservation.

Grain type

Moisture content (%)

Application rate
(ltr/t undiluted)

Application rate
(ltr/t diluted)

Maize/Wheat

30 – 45

2.5

5.0

Maize/Wheat

25 – 30

3.0

6.0

Barley/Oats

30 – 45

3.0

6.0

Barley/Oats

25 – 30

3.5

7.0

Pulses

25 – 35

4.0

8.0
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A hard look at costs sees complete
switch from drying to crimping grain
Costs for drying and rolling grain had
crept up on David Banham’s Lincolnshire
farm. When he turned to crimping as an
alternative, he discovered the benefits
were more than financial.
Lincolnshire dairy farmer, David Banham, had
always grown enough corn on his family farm
to feed his 155-head herd of Holsteins. Homegrown wheat or barley would be mixed with
by-products, grass silage, wholecrop cereals
and a little rape and soya, to make what he
believed to be an economic ration for his
10,000 litre herd.
But when, last year, he started to calculate the
cost of drying, storing and rolling the grain, he
began to question whether using home-grown
cereals was really worthwhile.
“My bill for drying the grain was £1,159,” he
says. “That was for the 142.8 tonnes I took
to the drier which came back as 132.6 tonnes,
which means I was paying £1,159 to lose
10 tonnes.”

Although this weight loss was partly accounted
for by the reduction in moisture – with 16-18%
moisture content cereals drying down to 15%
– he says he has never understood why the
weight loss is so great.
“That’s just the way it seems to be; I’ve never
fathomed how you can take out 2-3% moisture
and lose 7% of the weight,” he says.
Concluding that the drying alone cost him
£8.74 per tonne for the 132.6 tonnes he
received back on the farm, he then had to
add to this a storage charge of £2.50/tonne/
month as he lacked adequate dry grain storage
facilities on the farm.
“I haven’t costed the transport but we took the
grain six miles to the drier in each direction,
and then there were the weighbridge charges
at £1.50 per load,” he says.
On top of this, he also started to pay someone
to collect the corn from the grain store and to
mill it on the farm, which came in at a cost of
£180 for a 10 tonne load.
Continued on page 6
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Continued from page 5

“Part of this cost was because he had to drive
for one-and-a-half hours to get here, but
adding another £18 per tonne was the final
straw,” says David, whose Rich Pasture Dairy
Farm is slightly off-the-beaten-track in Thorpe
Dale, between the Lincolnshire Marshes, Fens
and Wolds.
It was at this point that he started to research
buying his own mill, and consulted feed
preservation specialists, Kelvin Cave Ltd.
“I ended up buying a Murska 350 which rolls
4.5-5 tonnes of wheat or barley an hour, so
I immediately cut the rolling costs we had
previously incurred,” he says.

crimping product through the mill and storing
the moist grain – compacted and airtight – in a
simple, low-cost outdoor clamp.
“We chose the new product, CrimpSafe300
for the purpose, because it contains powerful
preservation ingredients and promotes a
controlled and restricted lactic fermentation in
the clamp, while also eliminating the yeasts and
moulds which cause waste once the grain is
exposed to air,” he says.
Describing the process by which he built the
make-shift clamp on an outdoor concrete base,
David says he used free-standing concrete
panels on one side and Heston bales on
the other, and lined the sides with sheeting,
covering and sealing the top with the double
layered O2 Barrier 2in1.
“We just wanted to dip
our toe in the water,”
he says, explaining the
temporary arrangement.
“We processed around 170
tonnes of barley through
the Murska mill on the
day of, or the day after,
harvest at around 25-26%
moisture, although we now
appreciate we can harvest
earlier for crimping at
around 30-35%.”

Part of David Banham’s 155-head herd of Holsteins

After running this mill for several years, he
still believed he could reduce costs further,
so looked into methods for storage for moist
grain. He considered a variety of options and
finally plumped for crimping – a process which
dovetailed perfectly with the Murska mill.
“David wanted to find a simple and costeffective system,” says Michael Carpenter,
Kelvin Cave’s northern area manager. “And
crimping would mean simply applying the
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Also opting to continue
with his old method of
drying for the wheat, he felt
he wouldn’t go the whole
hog until he had seen the
process work for himself.

“We didn’t know anyone locally who had
gone into crimping so there was no one we
could ask for advice from their own farm
experience,” he said.
Costing the whole process, Michael Carpenter
says the crimping product itself comes in at
£5-7 per tonne, depending on grain moisture
and application rates, and the Murska mill
runs at about £5-6 per tonne, including fuel
and depreciation. With sheeting at less than
£1 per tonne, the total for the new method of

kelvincave.com

preservation is between £11 and £14 per tonne.
“This is a far cry from the previous drying,
storage, haulage and contractors’ milling
charges, which we know exceeded the £30 per
tonne mark,” he says.

“I couldn’t have imagined that going back
to dry rolled from crimp would make such a
difference, but we have lost over five litres
per cow per day,” he says. “Production has
dropped from 32.5 litres to 27 litres and I am
convinced it’s to do with the barley.”

“However, in addition to these cost savings,
it has been proven from a variety of trials
that cereals harvested earlier have a higher
dry matter yield than those harvested dry,
because there are fewer harvesting losses
and there’s usually less disease on the crop,”
he continues.
“And we were confident David could expect
better rumen health and high intakes
as crimped cereals are excellent from a
nutritional perspective and are more digestible
than rolled grain.”
Bringing in his feed company nutritionist to
compile a ration, David introduced 5kg per
head of crimped barley into the TMR, which
was mixed in the wagon with the forage,
by-products and rape/soya mix.
“But we soon edged this upwards,” he recalls.
“It was more by mistake than by design as
the by-product deliveries were becoming less
reliable and we didn’t want to keep changing
the ration when ingredients ran out, so we
increasingly started to replace them with
the crimp.”
Finally reaching crimp intakes of 7kg/head/day,
he says that every lorry he could stop entering
the yard represented a cash-flow saving of
around £3,000, while the cows appeared
to thrive on the ration and responded in
the parlour.
“All of a sudden, butterfats and proteins started
to sky-rocket and yields went up too,” he
recalls, quoting the latest monthly recording for
the year-round calving herd at 4.09% fat and
3.35% protein.
But the story for David does not end on a
happy note, as it was some time in May that he
ran out of crimped barley and the cows have
had to go back on to rolled barley since then.
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David Banham (left)
with Michael Carpenter of
Kelvin Cave Ltd.

Also regretting that he has had three
displaced abomasums since the switch back
to dry grain, it has been speculated that this is
also related to the change in diet.
“Crimped, moist cereals are known to be
better for rumen health than dried, and it’s not
impossible that rumen fill and health may have
declined as the switch was made back to dried
cereals,” says Michael Carpenter, suggesting
this may have been a factor behind the LDAs,
which are still under investigation.
The upshot is that David has a plan firmly in
place for this summer’s harvest.
“We plan to harvest both the barley and wheat
early, at a moisture content of about 30-35%,
and put everything through our crimping
machine and preserve it with CrimpSafe 300,”
he says.
The existing mill, which has rolled the dried
grain perfectly as it has come back to the farm
in batches from storage, is to be traded in and
replaced by a Korte 1000. This has metre-long
rollers, is heavier built, and – with a throughput
of 15-18 tonnes an hour – will keep up with the
combine so that all of the farm’s cereals can be
rolled, crimped and clamped on the day
of harvest.
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Korte 700S2 HD
even better
than before
As part of our policy of continuous
improvement, the Korte 700S2 HD crimper
has undergone a face-lift to make it even
more efficient and user-friendly.
Still built to the same rugged standard as
before, the new features include a deeper
‘sump’ below the rollers to increase the
flow of high-moisture crimped grain to
the new, higher output discharge
auger/elevator system.

NEW CT
DU
PRO

The new Korte 700S2 HD is the latest
addition to a range of crimping, bruising
and rolling machines unique to Kelvin
Cave Ltd. The range covers all throughput
demands and capacities to meet the
requirements of small-scale on-farm usage
through to the largest contractors.
The world-renowned range of Korte and
Murska machines from Finland are the
bedrock for a catalogue of options that
include baggers and mill and mix machines,
as well as trailer or skid-mounted units
for some smaller and mid-range capacity
models, together with on-board weighing
systems to facilitate accurate monitoring
of crop yield and throughput.
There are also our very own Britishmade KC Bruiser 600 and 1250 models
that are receiving universal acclaim for their
performance and reliability.

MACHINERY
ROUND-UP
Kelvin Cave Ltd offers machines capable
of throughputs of between 1 and 50
tonnes/hour so there is one to suit every
requirement.
The compact Murska 220 roller mill can be
located beneath a silo for on-demand grain
processing, while at the other end of the
scale is the massive Korte 2000 - workhorse
of many contractors and large-scale farming
operations.
Shown opposite are just a few examples of
the machines and configurations available.
We invite you to call us to discuss your
specific requirements and to obtain advice
about operation and maintenance.
The discharge elevator can now be moved
hydraulically to work either side of the
machine, reducing the time and effort
required when using the machine in
different locations. This system has already
been tried and tested on the 700’s bigger
stable-mates in the Korte range.
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And remember, we have our very own
comprehensive workshop and engineering
facilities offering custom builds as well as
contract maintenance and repairs.

kelvincave.com

Murska 220 electric or pto-driven
roller mill with 1-1.5t/hr capacity.

Murska 350S2 with 5-8t/hr capacity,
also available with trailer mounting.

KC Bruiser 600 grain roller/crimper
has a throughput of 7-20t/hr.*

Murska 350S2 with trailer mounting
and mill and mix option.

Korte 1400S Crimper with 2 x acid barrel
racks and rear-mounted IBC carrier.

KC Bruiser 1250 with output
capacity of 15-40t/hr.
*Depending on grain type.

01458 252 281
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Wholecrop Silage

Get it right every time!
Turning cereal crops into wholecrop silage
offers the opportunity to add an alternative,
starchy forage to rations for dairy, beef and
sheep. As a complement to good quality
grass silage it can supply additional starch
and rumen-stimulating ‘scratch factor’ to
improve the ration structure, and fed as the
sole forage source can work well as the base
for beef and sheep finishing rations.
However, it is important to get each step of
the process correct, from growing the crop
right through to feedout. This means getting
the agronomy right and aiming to produce as
much yield and grain quality as you would if
you were aiming to produce a bumper grain
harvest. Assuming that this has been done,
choosing the optimum stage to harvest is the
next step. In order to get the balance between
starch yield and digestibility of the straw
fraction right the crop should be harvested at
a dry matter content of 35% to 40%. The grain
will be at the ‘soft cheese’ stage and the straw
should still have some green showing.
Follow this link to several videos showing
crops at the wholecropping stage:
http://kelvincave.com/article/when-harvestcereal-crops-wholecrop-and-crimping
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Use a forage harvester with a suitable
wholecrop header and grain processor
fitted, so that the crop is direct cut and all
the grains are broken to expose the starch.
Unbroken grains will tend to pass through
the animal undigested, even after ensiling.
Mowing the crop and picking up with a
conventional forage header or baling it is not
ideal because a lot of grain can be shed and
lost in the process.
Aim to achieve a chop length of around
50mm. This is the ideal length to promote
good rumen function, helps to avoid
ration ‘sorting’ and also allows for good
consolidation in the clamp.
Cereal crops almost always have high levels of
yeasts and moulds and undesirable bacteria
on them, and these have the potential to grow
rapidly both in the sealed clamp (where they
result in invisible energy and DM losses) and at
the open face (where the losses are evidenced
by heating). Treating the crop with Safesil as it
passes through the harvester is probably the
most effective way of minimising the costly
damage these organisms can cause.
“We have had trouble with wholecrop in
the past with spoilage and heating at the
face,” says Mark Amesbury, who runs a

kelvincave.com

beef enterprise near Bristol, “but the
preservative, Safesil, has kept it absolutely
stone cold,” he says.
Simon Ward, who milks 220 Holstein/Friesian
cows near Wadebridge in Cornwall, agrees.
“When we feed out the forage it is stone cold
and it’s remained that way right through the
clamp since we started using Safesil. It’s true
the product is more expensive, but when you
go to the trouble of doing everything right maybe using three or four fungicides through
the growing season – allowing it to heat up
and lose quality at feed-out is just such a
waste,” he says.
Good practice during clamping will always pay
dividends. The clamp, and all areas where the
crop is tipped and handled prior to ensiling,
should be kept as clean as possible to reduce
the level of contamination with harmful
microorganisms. Line the clamp walls with
new, good quality side sheets (heavy-duty
150µm side sheets 4, 5 and 6m x 50m are
available from Kelvin Cave Ltd) to eliminate
the risk of air penetration and allow for
effective sealing with the top sheet once the
clamp is full.

The key to success with all silage, and none
more so than wholecrop, is compaction,
compaction, and compaction! Achieving
better compaction whilst saving fuel is
another of the innovations brought to the UK
by the company in the form of the SilaPactor.
John Mann, who farms 300 cows in Cumbria,
was one of the first to invest in one in 2011,
and says, “The ability of the SilaPactor to
consolidate the silage tight to the clamp
walls, eliminating air pockets and increasing
silage density, means we get no clamp
‘shrinkage’ and everyone notices how
cleanly the shear-grab cuts this wellcompacted silage.”
Having got this far, sealing the clamp to
exclude air completely and protecting the
sheet from the risk of bird damage is the
final step.
O2 Barrier 2in1 top sheeting is the ideal
solution to provide a truly effective oxygenproof seal for any ensiled feed as many
farmers throughout the UK have discovered.
Using O2 Barrier reduces time and labour
costs and eliminates the risk of waste on the
top and shoulders of the
clamp. Weighing down
the O2 Barrier with
300g/m2 ClampNet
and gravel bags and/or
ClampTiles (the clean
alternative to dirty old
tyres) will ensure that
none of your valuable
wholecrop will be wasted.

Main picture: SilaPactor delivers optimum compaction
of silage clamps.
Inset: Using O2 Barrier 2in1 for maximum protection.
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Dates
for your
Diary

Meet the
Sales Team
Kelvin Cave

Managing Director
07977 252 661
kelvin@kelvincave.co.uk

Ian Hall

Sales Director
07977 252 663
ian@kelvincave.co.uk

Come and see us at any of the following
events throughout the rest of 2016:

23 -26 June Royal Highland Show

Royal Highland Centre, Ingliston, Edinburgh
Andy Strzelecki

Technical Director
07977 252 664
andy@kelvincave.co.uk

20 July Driffield Show

The Showground, Kelleythorpe, Driffield

18 -21 July Royal Welsh Show
Llanelwedd, Builth Wells, Powys

Michael Carpenter

Area Sales Manager
Northern
07817 977 701
michael@kelvincave.co.uk

Bryn Thomas

Area Sales Manager
North Wales & Cheshire
07739 323 322
bryn@kelvincave.co.uk

David Warner

Area Sales Manager
Southern
07814 934 481
david@kelvincave.co.uk

Ed Sealey

Area Sales Manager Dorset,
Hampshire & Wiltshire
07801 200 546
ed@kelvincave.co.uk

18 August Denbigh & Flint County Show
The Green, Denbigh

25 August Melplash Show
Melplash, Dorset

14 September UK Dairy Day

The International Centre, Telford

5 October Dairy Event

Bath & West Showground, Shepton Mallet

28 October Borderway Agri Expo

Borderway Mart, Rosehill, Carlisle, Cumbria

13 November Beef South West
Westpoint, Exeter, Devon

28 -29 November Royal Welsh Winter Fair
Llanelwedd, Builth Wells, Powys

All you need to grow
t: 01458 252 281 e: info@kelvincave.com
kelvincave.com

