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This KnowHow is focussed on getting the most out of your maize silage, 
whether you will be feeding it to your livestock or a ‘concrete cow’ – an 
AD plant. The customer case studies featured in this issue show that 
paying attention to detail throughout the ensiling process can result in 
considerable financial benefits, maximising the margins this valuable 
crop can yield.

Maize silage is very susceptible to aerobic instability due to the growth 
of yeasts and moulds in the clamp and at feedout. These losses often 
go unnoticed, and therefore unquantified, but can easily amount to more 
than 15% of the harvested dry matter (DM) being lost before it is used on 
the average farm or AD plant. The examples below put a value on such 
losses in three different situations.

1000t maize harvested at 30% DM (300t DM) and 11MJ/kg DM = 
300,000kg DM and 3,300,000MJ

For milk production:
Approx 5MJ to produce 1 litre of milk therefore 300 tonnes of 
DM has the energy equivalent of 660,000 litres

Below average 10% DM loss due to aerobic instability = 
potentially 330,000MJ lost

330,000MJ ÷ 5 = energy potential for 66,000 litres

66,000litres @ £0.20/litre = £13,200 potential milk value lost

Therefore, reduction in aerobic instability losses from 10% to 9% could 
equal £1,320 extra margin
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Continued from page 1

For beef production:
Approx 38MJ to produce 1kg of beef therefore 300 tonnes of DM has the energy 
equivalent of 86,842kg meat

Below average 10% DM loss due to aerobic instability = 330,000MJ lost

330,000MJ ÷ 38 = energy potential for 8,684kg meat 

8,684kg @ £3.40/kg = £29,525 potential meat value lost

Therefore, reduction in aerobic instability losses from 10% to 9% could equal £2,952.50 extra margin

Or, for a typical 250kw combined heat and power unit (CHP):
125m3 raw biogas/hr required to run the engines

1kg of Organic DryMatter (ODM) maize will produce around 700 litres of raw biogas

Assuming 30% DM of which 97% is ODM 1 tonne fresh weight maize will produce 
203.7m3 of gas and run the engines for 1hour 36minutes = 400kWh

Income from 1t of above maize:
Feed-in Tariff 9.23p/kWh    = £36.92
Export Tariff   4.85p/kWh    = £19.40
RHI Payment 6.06p/kWh    = £24.24
                              TOTAL     = £80.56 (£269/t DM)

Therefore, reduction in aerobic instability losses from 10% to 9% could equal £26.90 extra 
margin/tonne DM

So, how can these expensive losses be minimised? The answer is to adopt a complete, scientifically 
proven, ensiling system that addresses all the causes of aerobic instability losses, from a company 
whose sole focus is on helping you get the most out of all your home-grown feeds.

The first golden rule is to ensure that clamps and all crop-handling areas are cleaned thoroughly; 
pressure-washing clamp walls and floors is not time wasted, it is good practice and essential to 
reduce the risk of harmful microbial contamination. Equally important is to line the clamp walls with 
good quality, new, side sheets. Kelvin Cave Ltd supply ready-to-use 50m lengths of high quality, 
heavy-duty side sheeting 4, 5, or 6 metres wide designed for this purpose.

The next step is to apply Safesil through the forage harvester as the crop is cut. Safesil, with its 
unique, three-way blend of human food preservatives, has been shown to “guarantee prolonged 
storage stability” (Journal of Dairy Science 94:824–831).

Once clamp-filling commences the key to success is COMPACTION, COMPACTION, COMPACTION!! 
Silage-makers around the UK have found that the use of a SilaPactor for this vital process saves 
time and fuel and makes the job of layering the crop effectively far easier because the buck-raking 
tractor has a firm, level surface to work on. We often hear from farmers using a SilaPactor who say 
they “wouldn’t want to make silage without it”. 

The SilaPactor has been shown to increase compaction density by up to 40% when compared to 
conventional tractor/loader rolling, and, when used in conjunction with a SilaBlade, makes filling 
a maize clamp an efficient and stress-free process. More importantly, the greater the amount of 
air removed from the silage mass the lower the fermentation-DM losses will be. Poor compaction 
means less efficient use of available clamp space and allows any remaining nutrient-wasting 
microorganisms, mainly yeasts and moulds, to grow and use valuable energy and DM. 



301458 252 281

The final piece of the maize silage-making jigsaw is to seal the clamp with an effective oxygen barrier 
sheet and protect this from damage during the storage period. Farmers and AD plant operators the 
length and breadth of the UK are finding that Kelvin Cave Ltd’s O2 Barrier 2in1 top sheet, weighted 
down and protected by our heavy-duty ClampNet and gravel bags or ClampTiles, is the most cost-
effective, labour-saving and simple system to achieve this vital finishing touch. O2 Barrier is the 
single-sheet solution that separates and transforms into a vacuum film and top sheet on the clamp. 
Used in conjunction with the side sheets to form a ‘Warner’s Corner’ (visit: http://kelvincave.com/
ensiling/ensiling-methods/advantage-o2-barrier) this system will give protection to your valuable 
maize silage from start to finish. 

Make the most from your maize this year by adopting the complete Kelvin Cave Ltd ensiling system. 
Whether you’re producing milk, meat or gas our scientifically-proven solutions will ensure lasting 
success for your business. 

MAKE IT
SNAPPY!

WIN
£100VOUCHER!

✰PHOTO COMPETITION✰
With wholecrop silage and crimping harvests coming to the end of their 
season, but late grass silage cuts and maize harvesting still to come, 
we are launching a photo competition open to all our customers.

The winner will receive a £100 voucher redeemable against any 
Kelvin Cave clamp management product next season.

We are looking for good quality photographs featuring any 
of the following:

l  Korte, Murska or KC Bruiser in action.
l  Combining at the crimping stage.
l  Forage harvesting of any crop.
l  Clamping forage with a KC SilaPactor.
l  Clamping or bagging crimped grain.

In all cases a Kelvin Cave preservative or additive should be being used.

By entering you agree that we may reproduce your photo(s) on social media, the Kelvin Cave website and in other 
forms of marketing and promotional material, with an acknowledgement.

To enter please email your photo(s) to michael@kelvincave.co.uk with your name (and customer’s name if a 
contractor) together with details of the crop, product(s) used and when and where taken. 
Please supply only high resolution JPEG or TIFF  images.

Entries close at 5pm 31st October 2016.
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Safesil SilaPactor O2 Barrier 2in1 ClampNet ClampTile

Safesil is a special blend of food-grade preservatives applied to the crop as it is 
picked up by the harvester. Safesil eradicates all the major spoilage organisms - 
enterobacteria, clostridia, yeasts and moulds - that are present on forage crops in 
large numbers at harvest. Proven to be supremely effective across a wide range of dry 
matters and crops, Safesil is the only silage preservative that guarantees long-term 
storage stability [Journal of Dairy Science 94:824–831].

At 3m wide and weighing about 4,000kg with 11 individual roller rings, a SilaPactor 
speeds up the compaction process almost four-fold, saving both time and fuel. What’s 
more, it can increase dry matter compaction density by up to 40% when compared 
to conventional tractor rolling. Achieving even compaction using the weight of a 
tractor involves a lot of manoeuvring. But, with a simple, low-maintenance SilaPactor 
air (oxygen) is eliminated faster, ensuring the right conditions for an efficient 
fermentation, better nutrient retention and optimum utilisation of valuable clamp 
space, making significant savings in overall feed costs.

O2 Barrier 2in1 is applied as a single sheet which transforms into two on the clamp; 
a protective, high-quality top layer covering a layer of very oxygen impermeable, 
polyamide vacuum film. O2 Barrier provides quick and effective clamp sealing with 
reduced workload, and up to a tenfold decrease in oxygen permeability (less than 
30 cm3 of oxygen per m2 per day). Up to 40% lighter than conventional sheeting 
systems, O2 Barrier ensures the rapid formation and sustainability of anaerobic 
conditions in the clamp.

ClampNet is a 300g/m2, heavy-duty green silage cover with seamed, stitched edges 
to prevent fraying or unravelling. It offers added protection from attack by birds and 
vermin and also helps to maintain compaction. ClampNets are reusable and feature 
reinforced ‘loops’ to enable secure attachment of gravel bags, allowing weight to be 
focussed on the shoulders of the clamp where it really matters.

Made from 90 per cent re-cycled material with a life expectancy of around 15 years 
ClampTiles are ergonomically designed for ease of handling. Unlike tyres, they don’t 
harbour rainwater and debris, and when not in use can be stacked on pallets for 
compact and convenient storage. ClampTiles simply butt together to provide total 
edge-to-edge protection, helping to minimise bird and rodent damage right across 
the clamp.

Just as the ‘five a day’ regime is recommended to keep us healthy, so these five products, working 
together, will help to prolong the life and improve the quality of your valuable silage crops.
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Continued on page 6

Producing feedstock for energy generation 
requires all the same processes as producing 
forage for livestock production, so when AD 
plant manager, Dean Bingley, took on the 
task, he consulted widely amongst farmers 
and growers.

Running three anaerobic digestion plants in 
north Lincolnshire, whose energy output totals 
3MWh, he embarked on a steep learning curve 
when he first entered the energy business 
in 2014. 

Today, the facilities he runs for Birch Energy 
– an offshoot of the UK’s largest independent 
lime manufacturer, Singleton Birch – provide 
an object-lesson in forage production with 
efficiencies brought into the system at every 
level. Standards of production have increased 
every year and local growers who have been 
unwilling or unable to meet the business’s 
increasingly exacting demands have fallen by 
the wayside.

Two key agricultural contractors – David Fox 
and Matt Pickering – are now the mainstay 
of the plants’ forage production and four 
growers, collectively working as North 

Lincs Energy Growers, supply much of the 
feedstock. Two nearby pig units provide 
manure as an additional feedstock source, 
while chicken manure is added to the mix, so 
broadening the plants’ supply base.

“One of the first things we had to decide 
was which feedstocks we would use and we 
decided early on that we would not enter 
into household waste,” says Mr Bingley. “Food 
waste would have to be pasteurised and needs 
a licence, but more to the point, it just isn’t 
good feedstock.

“Rotten food has lost much of its energy value 
and if you put rubbish in, you get rubbish out,” 
he says. “It also contains high sulphur which is 
corrosive and takes its toll on every piece of 
metal in the plant.”

Inconsistencies with household waste are also 
an inherent problem as anaerobic digestion 
relies on a stable population of bacteria to 
break down the incoming organic material.

“We call these digesters our concrete cows,” 
he says. “They are not just machines but living 

LEARNING THE RULES 
OF MAKING FORAGE 
FOR ANAEROBIC DIGESTION

The UK’s largest lime manufacturer has turned its hand to 
anaerobic digestion and discovered that the best way to 
maximise energy output from its feedstock is through the  
use of the preservative Safesil.
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Continued from page 5

things. Just like a cow, if you change their diet 
too quickly, they get belly-ache and their  
yield goes down.

“It’s for this reason that when we make 
changes, we only ever do so at a rate  
of one tonne a day.”

Mr Bingley has learnt during almost three 
years of operation that the quality of forage 
going into the plant is directly related to its 
performance – or the amount of gas produced 
– which in turn influences the amount of 
electricity generated through the plants’ 12 
combined heat and power units (CHPs).

“We test our feedstock through the labs of our 
plant manufacturer, Plan-ET, and this allows us 
to measure gas yields precisely,” he says.
Feedstocks tested range from sugar beet and 
maize silage at around 200m3 gas per tonne 
down to the lowest yielding of the farmyard 
slurries at 70m3/t (see table below).

Gas yields from feedstocks used by  
Birch Energy

Approx gas yield per 
tonne (freshweights)

Sugar beet 220m3

Maize silage 200m3

Dried sugar beet pulp 180m3

Grass silage 180m3

Slurry/manure 70-150m3
   

However, producing high yielding silages 
has not been plain sailing and after the first 
year, when maize silage heated up and lost 
substantial amounts of energy and dry matter 
in the clamp, further research was undertaken 
at the plant.

“We started to work closely with the two 
contractors and sought their advice on the 
best methods of forage preservation,” says 
Mr Bingley. “They also referred us to forage 
preservation specialists, Kelvin Cave Ltd, 
who shared trial results with us on different 
methods and products.”

With so much at stake, Mr Bingley (pictured 
above) was not prepared to jump headlong 
into any new techniques so he set up a trial at 
the company’s main plant.
 
“We wanted to try a silage additive which 
was recommended by the contractors and 
which actually has its origins in human food 
preservation,” he says, referring to Kelvin 
Cave’s silage preservative, Safesil, whose 
key ingredients are sodium nitrite, sodium 
benzoate and potassium sorbate.

Michael Carpenter, Kelvin Cave’s northern 
manager, explains: “Safesil gives a clean and 
rapid lactic fermentation which results in 
more sugar being retained in the clamp. It 
also destroys undesirable bacteria which are 
responsible for producing large amounts of 
carbon dioxide and water, which would result 
in significant dry matter loss.

“Equally important is the destruction of yeasts 
and moulds as it is these above all, which 
cause the silage to heat up, further cutting its 
energy value,” he adds.
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The trial got under way with the 2014 maize 
harvest and involved two of Birch Energy’s 
identical silage clamps being treated in exactly 
the same way in every respect bar one.

“We treated one with the preservative and 
had no additive with the other, and once 
the clamps were opened, we monitored the 
temperature at 19 different points across 
the face every week for eight months,” says 
Mr Bingley.

“The temperature of the treated clamp was 
far lower throughout, which was particularly 
pleasing since it was used at a hotter time of 
year, when spoilage is usually at its worst,” 
he says (see box at foot of page). “Compared 
with ambient temperature, the untreated 
clamp was 19.8°C higher but the treated was 
only higher by 8.4°C.”

The trial was not scientific but it provided the 
indicator needed by Mr Bingley, who felt the 
case for the preservative was overwhelming.

“We could see the heat from the untreated 
clamp and that’s when you know you have a 
problem,” he says. “Feedstock is our biggest 
cost, and if you don’t preserve and clamp it 
properly, you can easily lose 20% of your stock 
– for us that means losing tens of thousands 
of pounds.”

Other procedures relating to the clamping 
process were also tightened and the 
company’s keen regard for health and safety 
saw a switch made in the second year to an 
easier form of sheeting.

“In our first year we used two separate sheets 
on each clamp but this was simply too much 
to handle,” he says, referring in particular to 

the scale of the clamps, with three having 
a 7,000 tonne capacity at 75m x 25m and a 
further six measuring either 50 or 60 x 25m.

“Using two sheets involved twice as many 
visits to the top of the clamp than really 
needed, more damage to the sheeting, and 
the final straw was when someone broke their 
wrist dragging the second sheet over the 
first,” he says.

It was after this incident that O2 Barrier 
2in1 sheeting was introduced, again on the 
recommendation of the silage contractor.

“Sheeting really is the worst part of the 
clamping job, so anything you can do to make 
the operation easier is worth going for,” says 
contractor, David Fox. “A standard black sheet 

Average air temp. Average silage temp.
Silage/ambient 

difference

Untreated (control)
(Clamp open Jan-April 2015)

8.66°C 28.49°C 19.83°C

Preservative treated
(Clamp open May-Aug 2015)

16.80°C 25.22°C 8.42°C

Aerobic stability of treated and untreated maize silage at Singleton Birch

Continued on page 8

Dean Bingley shows the temperature probe readings in 
untreated silage (left) and silage that has been treated with 
Safesil (right) which is cooler by 11°C.

Continued on page 8
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will trap oxygen and you can see exactly 
where when you open the clamp and see the 
rotting material.

“With this two-layered product, the lower 
polyamide layer seals itself to the silage, and 
you don’t get these losses,” he says.

“Having the two contractors who have 
been honest from day one has made a 
massive difference,” adds Mr Bingley. “The 
recommendations they make are in their 
interest as well as our own, and this is one that 
has worked really well.

“It took 14 men seven hours to sheet each 
large clamp in the first year, but now we 
only use five men and it takes us five hours,” 
he says.

Other improvements have been made at feed-
out, including a switch to shear grabs which 
are said to be safer than a rotary facer, and a 
move from telehandlers to Volvo L110s.

“The telehandler would only lift one tonne in 
the bucket, so we moved to the L110 which 
lifts five tonnes at a time,” he says. “It also has 
a quick release so changing the bucket for a 
shear grab takes a matter of moments.”

Everything used at the Birch Energy AD plants 
has been introduced on the strength of careful 
research and proven results, and the whole of 
the company’s management team has been 
delighted with the outcome.

Continued from page 7

Feedstock quantities used on the main 
Singleton Birch AD site

Maize silage 50t/day

Grass silage 10t/day

Sugar beet 60t/day

Manures 4-5t/day

Total 124-125t/day

“Of course, we are still learning,” says Mr 
Bingley. “But you develop a sixth sense with 
these plants and can soon see what’s wrong. 
This applies to the silage as much as anything 
else - if it looks right, you normally find it is 
right; you can see and smell the difference and 
feel it in the temperature.”

Today, Singleton Birch has cut its £2 million 
annual electricity bill in half; it supplies all of 
the energy for two neighbouring pig units and 
it is considering expansion into a fourth plant.

“When the first plant was commissioned in 
March 2014, the feed-in tariff for electricity 
generated was 14.5p/KWh,” says Mr Bingley. 
“Today, it has dropped and the case for AD 
has weakened – but we are still costing our 
fourth plant although the decision is yet to be 
made over whether it will go ahead.” 

Two Claas Xerions at work on the maize silage clamp at 
Singleton Birch. The one at the top of the clamp is fitted 
with a SilaPactor from Kelvin Cave Ltd.
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SAFESIL ON MAIZE 
DELIVERS THE 

PERFECT FINISH

Monmouthshire farmer, David Bowen, 
had always used maize silage for growing 
and finishing beef on Pen-y-Lan Farm at 
The Hendre, near Monmouth. Like many 
producers, he found it to be an excellent  
way of raising the energy content of his 
rations with home-grown feeds.

As a former dairy farmer, he had over 25 years’ 
experience of growing and preserving maize, 
so he was familiar with the measures which 
should be taken to achieve the best possible 
outcome. An early maturing variety was 
always chosen for his marginal site, and he 
personally ensured compaction of the clamp 
was undertaken thoroughly and meticulously, 
and that the sides as well as the top were 
sheeted and closed with envelope seals.

So, it was a huge frustration that aerobic 
spoilage at the open clamp face was a 
recurring problem every year and that 
whatever additive was chosen seemed to give 
no improvement.

“We managed the problem reasonably well 
when we were in dairying as we were moving 
through the clamp more quickly,” says Mr 
Bowen. “But when we switched to beef we 

Beef producer, David Bowen, had to be convinced to make  
the change to top-of-the-range products for his maize silage. 
But now he has done so, he says he would not switch back. 

didn’t use the silage so rapidly and also had 
to feed it out through the summer, which 
made the spoilage at the face even worse.”

Over many years, a variety of silage 
inoculants containing live bacteria were tried 
but nothing seemed to have any impact on 
the problem.

“We even tried cutting the face in half in an 
attempt to avoid the aerobic spoilage, and we 
also used salt on the top of the forage before 
it was sealed,” he says. “But although this 
halved the width of the face and we could 
move back quicker, we then found we had 
spoilage all along the cut edge.” 
 
With nothing making any impact and simply 
adding hassle to the process, Mr Bowen could 
not help but be interested when he saw a 
stone-cold silage sample – which had been 
treated with the preservative, Safesil – on 
the Kelvin Cave Ltd stand at last year’s Royal 
Welsh Show.
 
“I spoke to Andy Strzelecki (Kelvin Cave Ltd’s 
technical director) who said that if we used 

Continued on page 10



Safesil, we would be able to leave the whole 
face open without getting any spoilage,”  
he says.

“I didn’t really believe him but thought I 
would give it a go,” he says. “I also spoke to 
one or two other people who had used the 
product and all of them said it worked.”

Using Safesil on his maize silage for the first 
time in 2015, he says that he immediately 
noticed the improvement.

“For the first time in over 25 years, absolutely 
everything that has come into the clamp 
has gone out and been eaten,” he says. “I 
haven’t had to clean a single trough, there 
is no wastage at the shoulders, and you can 
really smell the difference – and the cattle can 
obviously detect this too.

“Andy also convinced me to try the double 
layered O2 Barrier 2in1 sheeting, and – as with 
the preservative – I questioned spending the 
extra money,” he says.

“I hadn’t realised before that you could buy 
a two-layered product which incorporated 
film and in the past, we have found film on its 
own to be difficult to use, especially when it’s 
breezy,” he says.

Again deciding to take the plunge with the 
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David Bowen proudly shows the quality of his  
maize silage crop.

sheeting, he says: “I found the product to be 
much better quality than we had used before 
and much easier to use.”

With around 100 steers on the farm, either 
Angus or continental cross dairy, reared 
and finished on behalf of Blade Farming, he 
admits he had hesitated to add the extra cost 
of the two top-of-the-range products.

“I reckon we were spending about £1 per 
tonne on additives and sheeting products 
before and, at the recommended additive 
concentration, knew the total cost would go 
up to about £2.30 per tonne,” he says.

“We make about 300 tonnes of maize silage 
from 20 acres, so the total extra cost is 
between £300 and £400,” he says.  

Reflecting on what has been achieved since 
he introduced the two new products, he 
describes this extra investment as ‘completely 
incidental’ and adds: “That’s about the cost of 
1.5 tonnes of concentrates.

“But there are several other things to consider 
– for example, there is very little if any waste 
and nothing gets rejected by the cattle. And 
although I don’t weigh and evaluate them 
regularly, I can tell you they are achieving 
good weights and grades.”

With most of the continental x dairy steers 
achieving R grade and the Angus x dairy 
grading O, he says all come in at fat classes of 
3 and 4L.

“We have cut back the use of bought-in 
concentrates and for the first time ever, even 
have usable silage left at the end of the year,” 
he says.

Furthermore, he says the Safesil-treated 
silage has stayed cool with the temperature 
recorded at the open face at 12.4°C.

“This tells me that the silage is stable and we 
are not wasting energy through heat, which 
you could always feel in the past when you 
put your hand on the silage,” he says. 

Proposing to break down the maize silage 
left from last year in the clamp, he says he 

Continued from page 9
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Just a reminder that you 
can keep in touch with us 
at any time by visiting our 
Facebook page!

                           It’s here that you can 
post questions about any of our products 
and services or share your thoughts on all 
manner of farming-related topics.

You can also view product videos and keep 
bang up-to-date with all the latest news 
and developments at Kelvin Cave Ltd. Now 
you don’t have to wait for the next issue of 
KnowHow to know what’s happening at the 
forefront of home-grown feed processing 
and preservation.

So, sign up, log on and remember to Like Us 
on Facebook!

Also, don’t forget our website is packed full 
of information and useful tips for getting the 
best out of your home-grown feeds. Just go 
to kelvincave.com or follow the link from our 
Facebook page.

You can also email us:
info@kelvincave.com
or give us a call on
01458 252 281.

Don’t be a     
  stranger!

Preserving silage using a 
human food-grade product

The key ingredients in the silage 
preservative, Safesil – sodium nitrite, 
sodium benzoate and potassium sorbate 
– are commonly used in human food 
preservation and act by killing harmful 
bacteria, yeasts and moulds. This modern 
approach to silage preservation is unlike 
that of either the traditional acids or the 
bacterial-based inoculants. 

Today, acids have been widely superseded 
because of their corrosive nature while 
bacterial inoculants also have limitations. 
Depending on the bacteria they contain, 
they can improve aerobic stability but may 
also increase dry matter losses. 

When benzoic, sorbic and nitrite salts 
are included in a preservative in the right 
proportions – as in Safesil – they will 
consistently promote a clean and controlled 
lactic fermentation which retains more 
sugar and dry matter in the clamp and 
produces a cool and stable silage, even on 
exposure to air.

will push it into a wedge shape and place the 
2016 maize harvest on top of last year’s crop.

“I’ve found the Safesil-treated maize silage 
to be really easy to work with and it has still 
remained stable when I have had to move it 
around,” he says.

Poised for the 2016 harvest in the next few 
weeks, he says: “I have ordered Safesil again 
for this year’s maize and will definitely be 
using O2 Barrier 2in1 again.”
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Dates  for your

Diary
Come and see us at any of the following 
events throughout the remainder of 2016 
and into early 2017:

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

18 - 19 January LAMMA 
East of England Showground, Peterborough

8 February YAMS
York Auction Centre, Murton, York
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