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After a gap of a couple of years, the autumn issue of KnowHow is back. 

It would be impossible to start this issue without some reference to the drought 
conditions many areas have seen this summer. The driest July since 1935, with little 
rainfall since, has put pressure on grazing and forage stocks, with many farmers 
already feeding silage intended for winter and later silage crops being lighter than 
expected. Maize in many areas is also particularly badly affected.

As explained in detail on page 20, drought-stressed maize, which is unlikely to cob or has a 
large amount of dead foliage, is best taken early. In spite of its low starch levels, it will 
benefit from higher digestibility and there will be less risk of aerobic spoilage than on a 
later-harvested crop.

Our case studies in this issue all focus on winter rations and, central to all four, is the desire 
to cut cost and improve efficiency. This is being achieved in a variety of ways – either by 
reducing inputs, cutting out the middle-man by buying direct from another farmer, or making 
better silage and becoming more self-sufficient. All of the farmers have achieved this by 
ensuring they have selected the correct preservatives and following our best practice advice 
to retain the maximum amount of nutrients in their home-grown or locally purchased feeds.

The technical article by Dr George Fisher and Dr Dave Davies on page 3 looks at how the 
whole production cycle is linked and how even the best farmers can make small efficiency 
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savings. This can be achieved at different stages, from caring 
for the soil to ensuring a healthy and effective rumen.

We cannot magically undo the shortage of forage this 
year but, looking forward, if weather extremes are likely 
to become more common, as predicted, there are actions 
we can take. Here are some suggestions:

• Make sure your soil is in good condition to support   
   the growing crop. We can’t change what we have in   
   terms of soil type, but managing it in terms of  
   organic matter inclusion, pH and aeration all play a  
   part in making it more resilient to the effects of  
   severe weather.

• Optimise the feeding of the growing crop for   
   maximum yields as cost-effectively as possible.  
   Using Digest-It to improve your slurry and managing  
   its application carefully will help you reduce your  
   purchased fertiliser requirement. Our slurry-wise  
   programme can support you with this.

Right: Norfolk Farmer Ash Sewell (Mills on 
Wheels) feeding haylage to his suckler herd
 in early August.

Continued from page 1 • Reduce dry matter losses in forages. The average  
   DM loss in UK silage is 25% but we have customers  
   using Safesil and our clamp management products,  
   who, with excellent attention to detail, are limiting  
   DM losses to as little as 10%. Not only is that  
   significantly more feed in the trough, but, as the most  
   digestible nutrients are lost first, it’s higher quality too!

It’s never too early to start planning for next year and we 
would be happy to discuss any ways in which we could 
help you become more resilient in the future. If you are 
thinking of trying to source crops such as beans, or 
cereals or maize for crimping, then popping an advert on 
our ‘Home-Grown Feeds Seek and Sell’ platform 
kelvincave.com/home-grown-feeds-seek-and-sell/ 
will give arable farmers considering alternative crops 
reassurance that there will be demand for them.

Graham Mellor, West Hale 
Farm near Doncaster, 
finishing Texel x Beltex 
lambs on hay and a home-
produced blend of Propcorn 
NC-treated barley, oats and 
beans (processed through 
his Murska 350) with 
molasses. The lambs are 
normally finished on stubble 
turnips, but the drought 
meant it was not worth 
sowing them this year.
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Efficiency means…

… getting more out for what you put in. And it works 
across everything we do:

• More milk produced for fewer working hours to   
   improve labour efficiency.

• The desired weight and conformation of beef cattle    
   for less concentrate feed input. 

• Higher crop yields for less fertiliser inputs.

So, the link with profitability is obvious, especially in our 
current climate of rising and volatile input costs.

Improving efficiency is a win-win, because…

… if we are using fewer inputs for the same, or more 
milk and meat output, then we are using less carbon per 
kilo of product we sell off-farm. Two of the big-ticket 
items in the carbon footprint of any farm are purchased 
concentrate feeds and manufactured fertilisers, so if we 
can be more efficient with these (basically reduce their 
use), then our carbon footprint markedly improves. The 
World Dairy Federation has reported that the carbon 
footprint of milk production can be reduced by 40% 
through efficiency measures alone – and that’s without 
recourse to renewable energies and planting trees.

Being more efficient with inputs also helps to reduce 
emissions to the air, like ammonia, as well as lowering losses 
to watercourses, like nitrates from fertilisers and manures.

The word ‘efficiency’ has been used in livestock production for many decades, but it’s increasingly regarded 
as the elixir to solve all ills. But what does ‘efficiency’ mean and can it really be the solution to reducing 
costs of production, protecting the environment and reducing our dreaded carbon use and emissions?

So, put the profit, carbon and environment issues 
together, and efficiency is worth more than a passing 
thought. And we’ve already made huge steps. For 
example, according to DEFRA’s annual survey of fertiliser 
use, the amount of manufactured fertiliser nitrogen 
applied to grassland in the UK has reduced by half since 
the 1990s – and this is with no reduction in overall meat 
and milk production. So, farmers in the UK have already 
done the efficiency thing and can do even more.

Efficiency can be difficult because…

… we have come so far down the road that it is not now 
simply about looking at one input in isolation, but looking 
at all inputs in an integrated whole farm way, from soil to 
crop to the ruminant, and tracking efficiency along the 
line of production to make the gains.

Continued on page 4

Article by Dr George Fisher and Dr Dave Davies
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Stage of the process GREAT STANDARD POOR

Soil to harvested crop 90% 60% 40%

What’s left of the 100kg N 90kg 60kg 40kg

Harvest, ensilage and feeding 90% 70% 50%

What’s left of the 100kg N 81kg 42kg 20kg

Nutrition (feed to milk/meat sold) 35% 25% 15%

What’s left of the 100kg N in sold product 28kg 10.5kg 3kg

Table 1: Efficiency example taking 100kg nitrogen from soil to animal product

Continued from page 3

So, let’s track a nutrient through the production process 
and see where we are with regard to efficiency.

Are we efficient in nitrogen use?

Take 100kg of nitrogen (N) applied to a crop as 
manufactured product. Table 1 (below) shows the 
efficiencies of use at each stage.

The rather crude calculations in the table do not take into 
account that some of the nitrogen from the fertiliser will 
go into the soil reserve for growth in future seasons and 
that much of the nitrogen at the feeding stage will also 
get into slurries and manures which will be recycled. We 
also have to consider that we are dealing with ruminants, 
which are biologically inefficient in how they use energy 
and nutrients.

But the thought logic shows that it’s no use addressing 
efficiency at one point in the process and ignoring the rest. 
We have to address efficiency at every point of the 
production process to get the maximum benefit of our inputs.

So, this brings us to ask, what can we do at each stage to 
optimise our performance, remembering that this will 
benefit our profitability, carbon use and impact on the 
farmed environment?  What does each part of the process 
need from us as managers?

   Feed the soil

As we are continuously told, it all starts with the soil. And 
this is really about the basics. So, in order to get the soil 
to present available nutrients and water for crop growth, 
we must:

✔  Achieve and maintain a soil pH of 6.5. 

✔  Make sure the soil is not compacted (we want the  
      bugs in the soil to work for us and they require air).

✔  Achieve and maintain soil index 2 for phosphate (P)  
      and 2+ for potassium (K).

✔  Don’t allow soil magnesium to exceed index 3  
      (which means magnesium limes are ‘out’).

✔  Keep feeding the soil with organic matter from    
      slurries and manures (the soil bugs will like it, the  
      soil will hold more water and have a better  
      structure which will reduce compaction).

How much of the nitrogen we spread gets into the products we sell?
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  Feed the rumen bacteria and they will feed the ruminant.

   Feed the crop

If we can combine great soils with optimum crop 
management, then we can get to that 90% efficiency of 
fertiliser nitrogen use in Table 1. To get the crop right,  
we must:

✔  Do the basics of weed, pest and disease control.

✔  Choose varieties of grass and crops that suit the  
      production system and carry the latest and most  
      efficient genetics for yield and quality.

✔  Have a field-by-field nutrient management plan that  
      we use and update regularly.

✔  Make sure sulphur is applied in the fertiliser  
      programme (in the form of plant available  
      sulphate), even on heavier soils.

✔  Use soil reserves and slurries/manures as the base  
      of the nutrient plan, only topping up with  
      manufactured fertilisers as required.

✔  Optimise the value of slurry by using a product like  
      Digest-It from Kelvin Cave Ltd that will provide a  
      consistent slurry product with available and  
      organic nutrients.

✔  Get the slurries/manures analysed so we know how  
      much N, P and K they are supplying.

✔  Use a little-and-often approach to nutrient  
      applications – the right nutrients, at the right time,  
      in the right place and in the right quantities will  
      improve efficiency and optimise yields and quality.

From an animal perspective, this, of course, is only half 
the story. If we are preserving the crop for later feeding, 
then ensilage and preservation has an enormous impact 
on the quantity and quality of the harvested crop that we 
present to the nutrition phase.

   Feed the rumen

The rumen needs a balanced diet containing many things, 
the major two being energy and protein. These two 
components need to be supplied in a balanced way for 
the rumen microbial population to maximise its growth 
efficiency and supply the ruminant with most of the 
nutrition it requires. Remember, feed the rumen bacteria 
and they will feed the ruminant. The energy comes from a 
mix of sugars, starches and cell wall or fibre which are 
degraded in the rumen at different rates. Likewise, the 
protein, or more correctly nitrogen, comes in various 
forms from non-protein nitrogen like urea through to 
intact protein. Home-grown feeds can supply many of 
these nutrients but if we do not preserve them correctly, 
we will have deficits. For example, a slow fermentation in 
the silo will result in a large amount of protein being 
broken down into ammonia, which will then require a high 
level of sugar for the rumen bacteria to be able to grow 
efficiently. However, the same slow silage fermentation 
will have used up all the sugar in wasteful process and so 
supplementation at feed-out with molasses may be the 
only option.

When home-preserving crops for ruminant feed there are 
three key areas to focus on to improve efficiency: field, 
silo at filling and silo at feed-out. As with everything else 
in this cycle from soil to milk and meat, each step is 
linked to overall efficiency, and improving efficiency will 
reduce costs, reduce environmental impact (be that air, 
soil or water) and improve milk and meat output.

Continued on page 6
Great soils and optimum crop management go hand-in-hand.
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Continued from page 5

The key word in terms of preserved feed production is 
losses and how you can reduce them and how that 
improves quality. Many people think dry matter losses are 
visible, and whilst some DM losses are visible many are 
invisible and reducing these is critical to improving 
efficiency. Invisible DM losses use the most digestible 
part of your forage, namely the sugar and protein, and 
convert them to products with lower value such as acetic 
acid and ammonia, or no value such as CO2, oxides of 
nitrogen known as NOx gases, or water. The processes 
causing these losses start the moment the crop is cut in 
the field and do not stop until they are consumed by the 
animal. Quoting Jacob Bronowski (The Ascent of Man), 
‘Man masters nature not by force but by understanding. 
This is why science has succeeded where magic failed: 
because it has looked for no spell to cast over nature’.  
Thus, by understanding the science we can use the best 
approaches to control these losses.

Preserving home-grown feeds

If we can combine harvesting at the maximum nutritional 
value with optimising yield and reducing post-harvest/
mowing losses, we will improve nutritional value and 
reduce losses, be that direct or indirect losses. Remember 
it’s yield of utilisable nutrients, not yield of dry matter that 
is the key.

In the field
✔  Mow when the crop is dry.

✔  Leave a 7.5-10cm stubble, for grass/clover/lucerne.  
      This improves the efficiency of wilting and crop  
      regrowth and leaves the less digestible stem with  
      the highest numbers of undesirable organisms in  
      the field.

✔  Wilt rapidly by spreading the crop and tedding  
      within 2-4 hours. Sugars and proteins are  
      metabolised by both the plant and aerobic  
      micro-organisms in the field. Rapidly wilting  
      reduces these losses.

✔  For maize, adjust stubble height depending on  
      forage requirement versus quality requirement.  
      The bottom 15-25cm of maize is relatively    
      undigestible high fibre which, if included, reduces  
      the energy density and starch content of the whole  
      crop ensiled.

✔  Hit the target DM for the forage/feed being  
      preserved.

✔  Adjust chop length for crop dry matter and maturity.

✔  Ensure the material harvested through the forage  
      harvester ends up in the trailer ie: don’t overfill  
      trailers or harvest high DM forages such that  
      once the forage is chopped finely, it blows away in  
      the wind!
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At feed-out
If everything is done as stated, the risks of feed-out 
losses are much lower. However, it is still important to 
manage feed-out properly.

✔  Roll back the top sheet as little as possible and  
      secure to the top of the silage with gravel bags  
      touching across the full width of the clamp.

✔  Remove any visible top waste (if you followed the  
      rules there should not be any). If you have  
      top waste, take it away from the vicinity of the  
      clamp as the microbes in the spoiled silage will  
      blow onto the silage feed-out face and start eating  
      the nutrients here. Ideally weigh any top waste and  
      calculate the value of your losses. A harsh lesson  
      for next year!

✔  Maintain a cleanly cut feed-out face by ensuring  
      cutting implements are sharp and tines on sheer  
      grabs are maintained properly and at the right     
      length.

✔  Ensure it takes no more than three days to traverse  
      the whole face.

✔  Monitor aerobic deterioration in the clamp or in the  
      feed-trough. The only additives that will not  
      compromise preservation quality and improve  
      aerobic stability are combinations of  
      homofermentative silage additives with the correct  
      level of food grade preservatives such as sorbate or  
      citrate. Or food grade preservatives on their own.  

In conclusion 

Remember, to get the complete picture you must finish 
every part of the jigsaw. Often in farming, things go 
wrong or aren’t quite as good as they should be so, to 
quote the computer scientist, Newton Lee, ‘Man-made 
environmental disasters force nature’s hand to unleash its 
fury on humankind’. Whilst he was referring to 
environmental disasters, it is often possible to see where 
nature has given the farmer a beating!

In the clamp
You take control of the preservation process, rather than 
leave it to nature. By understanding the processes 
involved, we can dominate the natural populations of 
predominantly undesirable microorganisms and plant 
enzymes which would otherwise reduce the nutrient  
value of preserved feeds and increase methane emissions 
from livestock once fed. Controlling these processes 
includes using the correct forage additives alongside 
proper silo management.

✔  Speeding up the fermentation to stop degradation  
      of protein and energy (sugar) in the forage/feed.  
      Once a stable pH has been reached, plant and  
      microbial processes cease degrading the nutrients.  
      Homofermentative inoculants are the only  
      inoculants that will do this. Food grade  
      preservatives also do this by inhibiting the  
      undesirable microbial populations allowing the  
      desirable lactic acid bacteria to dominate the  
      preservation process. 

✔  Side sheet – preferably with 1m along the floor of  
      the clamp.

✔  Compact quickly but properly. Unlike in the field,  
      where soil compaction is bad because it reduces  
      the activity of the beneficial soil aerobic microbes,  
      in the clamp, compaction is a prerequisite of good  
      preservation, as aerobic microbes are the enemy of  
      silage. So, do not use dual tyres and reduced air  
      pressure in wheels and ideally use a SilaPactor to  
      speed up filling and improve density, with the  
      additional bonus of reduced fuel use.

✔  Hermetically seal the clamp. Again, air is the culprit  
      of poor silage quality both in terms of preservation  
      and aerobic stability at feed-out. Side sheets  
      should overlap the top sheet by 2m. Use oxygen  
      barrier sheeting systems and ensure a completely  
      airtight seal against the wall, also sealing and  
      weighing down the ramp with gravel bags touching  
      all the way round.  
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Banishing feed lorries from his Somerset farm has been a 
goal for arable and beef producer, Richard Coles for many 
years as he says each vehicle-load of feed would 
invariably cost thousands of pounds. 

However, this has meant upping his game when 
producing home-grown feeds, including improving the 
quality of his grass silage and adding home-grown beans 
to boost the protein of his rations. 

Today, as feed prices soar and self-sufficiency and 
sustainability become ever more important, he is glad he 
started this drive around five years ago. He says with the 
help of Kelvin Cave’s Michael Carpenter (Technical 
Director) and David Warner (Southern Area Sales 
Manager), he has been able to cut costs of production and 
feed around 400-500 head of cattle at a lower cost today 
than in 2017.

Farming over 700 acres with his sons, Ed and David, at 
Abbey Farm near Bath, this achievement (in actual as well 
as real cost) is all the more remarkable in the face of 
recent rates of inflation.

But reaching this point has involved pushing against the 
might of the feed industry itself, which can be quick to 
denigrate the value of home-grown ingredients and raise 
the prospect of potential problems.

For Mr Coles this meant ignoring his former feed company 
nutritionist, who said that beans would provide the ‘wrong 
sort of protein’.

It also meant investing in improved on-farm feed 
production and processing, ranging from high quality 
grass reseeds, better silage preservation and improved 
machinery for milling.

A key part of the process was an investment in a Murska 
350 mill around five years ago, which has the capability 

Somerset beef and arable producer, Richard Coles, has substantially reduced his 
costs of production by cutting out expensive, bought-in ingredients and replacing 
them with home-grown feed, including high protein beans.

Edward Coles by the Murska 350 mill which grinds the beans.

Banishing  
feed lorries to 
drive down costs
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Continued on page 10

of rolling around 6-7 tonnes of grain per hour.

He says: “We had an old mill with dimpled rollers which 
worked adequately for wheat and barley but would just 
spit out the beans. The Murska 350 has double the 
throughput of the old mill and its fluted rollers will 
somehow grab the beans and pull them through.”

This opened the way for Michael Carpenter to formulate a 
new beef ration which would achieve good rates of 
growth and maximise the use of home-grown inputs, 
including the beans.

He said: “Like virtually all legumes, beans contain low 
levels of toxic compounds including tannins and for this 
reason, it’s important not to use them at more than the 
recommended rate.

“However, at around 29 per cent protein, they can be  
an excellent home-grown alternative to bought-in 
protein products and can be used in almost any 
ruminant ration.”

Michael reformulated the ration by cutting out urea 
and removing protected fat, which was a relic of  
Mr Cole’s former dairy farming days. In their place 
would be high quality maize and grass silage, 
alongside barley and the beans. 

Today, the finisher ration is formulated to achieve 
freshweight intakes of 6.5kg grass silage, 6.0kg 
maize silage, 1.65kg beans and 3.25kg barley for 
an average 500kg animal. The only unavoidable 
bought-in ingredients are 0.07kg limestone flour 
and 0.10kg minerals including Actisaf live yeast.  

The ration provides a metabolisable energy of 11.98MJ/
kg DM, crude protein of 14.05% and starch of 33.51%.

It is formulated to achieve an average dry matter intake 

per head of 8.18kg, average growth rates of 1.17kg/day 
at an average cost of 112.18p per kilo of liveweight gain 
(2021 prices). 

“The truth is we didn’t cost each kilo of liveweight gain 
before Michael did the rations but we were certainly 
spending far more on feeding our cattle five years ago 
than we are now,” says Mr Coles.

Furthermore, he says the cattle look far better and  
more content on the new total mixed ration and have 
been remarked upon for consistency and quality by the 
local abattoir.

Purchased between 10 and 14 months, ideally of 
continental without dairy breeding, and sold at liveweights 
of over 600kg (deadweights from 350kg to 420kg), they 
typically grade at R3 and R4, with some reaching U.

Richard Coles (right) with Michael Carpenter (centre) and  
David Warner from Kelvin Cave Ltd.

Abbey Farm facts• 283ha (700 acres) including 182ha (450 acres) arable
•Crops include wheat, barley, beans, rape and maize•Bean area generally around 28ha (70 acres) depending   

   on the crop rotation
•90ha (220 acres) of grassland, around half permanent  
   pasture

•Additional contracting and share farming businesses
•Up to 500 store cattle bought each year mostly from   
   Frome Market

•TMR comprises grass and maize silage, barley, beans  
   plus minerals/yeast 

•Vertical auger Abbey VF2100 wagon delivers to all stock  

   in one mix
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Continued from page 9

Quality grass and maize silage

The quality of both grass and maize silage is considered 
an important factor in the livestock performance, with 
little wastage adding to profitability.

Mr Coles says: “We use Safesil Pro on maize silage and 
Safesil Challenge on all grass silage, including round 
bales, and that’s where you can really see how well the 
product works.

“Previously, if you had had crow or rat damage it could 
make the bales quite bad but when they’re preserved 
with Safesil, the damage won’t spread and you don’t have 
to discard the bale.

“This year we’ve bought bird nets to further limit the 
damage as we’ll have to make more bales now we’ve run 
out of clamp space,” he says.

The same keeping-quality is found in the clamp silage, 
which remains stone cold at the face. And with around 
50% of grass now cut from newer leys – whether 
short-term Italian ryegrass or longer-term, clover-rich 
swards – its quality is generally higher than before in both 
energy and protein. More of this is retained in the clamp 

with the use of the Safesil preservative which rapidly 
achieves stability and has been proven to cut dry  
matter losses.  

“The cattle now really complement the arable – with 
wheat, barley, beans, maize, straw and muck,” says Mr 
Coles. “The financial figures tell me things are better; it’s 
also a gut feeling – you can just tell when things are 
going well, although this summer’s drought has meant 
eating into winter feed stocks, which could take the shine 
off that this year.

“I don’t think what we were doing before was wrong but 
since we bought the mill we now look at things in a 
different way and it has encouraged us to grow as much 
as we can at home,” he says.

“However, it’s very important to get the right team around 
you,” he adds. “Before, I’d suggest that feed company 
nutritionists could be more concerned with their own 
margins than my own, whereas today, David and  
Michael have become integral members of our team who 
want to help you make the most of what you’ve got on  
the farm. It’s just a shame they didn’t come along earlier 
than they did!”

Below: Cattle at Abbey Farm are now finished on a largely home-grown ration. 

Inset: Farmer Richard Coles.
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Is your slurry the  
best it can be?

The practice of 
spreading slurry 
over hedges has 
been outlawed.

Historically seen as an inconvenience for 
many livestock farmers, slurry is fast 
becoming a valued farm commodity.

Its popularity may be driven by the escalating cost of 
inorganic nitrogen, or perhaps because the stricter 
regulations on how and when it can be applied are ensuring 
farmers get more from their muck. Whilst it is great to see 
better use of on-farm resources, there is still more that can 
be done to ensure its full potential is realised.

Treating slurry with our slurry conditioner Digest-It has 
proven to produce significant benefits.

Its unique blend of bacteria and enzymes converts 
ammonia into a more readily available form of nitrogen 
which is easily absorbed by plants. Additionally, it breaks 
down the crust of the slurry which enhances the 
phosphorus, potassium and sulphur content as well as 
making it runnier and easier to apply by injection or 
trailing shoe. We are so confident in the success of this 
product, we are currently offering a complimentary pre- 
and post-treatment analysis for those who sign up to our 
winter treatment programme. As witnessed by our case 
studies from the spring edition of KnowHow, Johnnie 
Park and John Buckley, the results show unequivocally 
the improved nutrient value and financial return.

But there’s more.

The case studies in this issue show how the featured 
farmers are making the most of their home-grown feeds 
and challenging the rumen to unlock its fill potential, by 

the same token we also need to challenge our grassland to 
unlock the full potential of our home-produced fertiliser. 

Crimping grain increases its protein and overall energy, 
but to achieve the desired milk yield or daily liveweight 
gain you would formulate the ration to feed the crimp 
alongside the other ingredients at the optimum ratio. 
Since treating slurry with Digest-It also increases the 
nutrient value of the fertiliser, the same approach should 
be applied when planning how to feed your grassland.

As highlighted by Dr George Fisher in his article on  
page 3, the basics need to be right and bagged fertiliser, 
whilst important, should be used only as a top up when 
the naturally available nutrients (such as those in slurry or 
fixed by a previous legume crop) cannot sustain the needs 
of the plant.

Slurry-wise, launched in our summer KnowHow, was 
established in collaboration with Dr Fisher to help achieve 
this. On submission of soil analysis and slurry analysis 
reports, Dr Fisher will discuss the cropping plan with you 
and produce a written report which will be a useful tool to 
further improve the efficiency of your milk and/or meat 
production. We will also offer a pre-cut silage analysis to 
ensure you cut at the optimum time and have selected the 
correct preservative to produce the best possible silage.

This may only be a small part of the big picture, but small 
efficiencies across every stage of the production cycle will 
build together to increase business resilience against 
volatile prices and changes in industry support, as well as 
ticking a few environmental boxes too.
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The end product won’t heat, and is also less dusty, which 
makes it better for handling and for palatability to stock.
Also able to bale earlier and finish later, he says: “If you 
can gain an hour at the start and end of each day, that 
soon adds up.”

Bringing baling forward

Ian Hall, Kelvin Cave’s sales director, says: “BaleSafe 
contains human food-grade preservatives which stop the 
development of yeasts and moulds in high moisture hay, 
haylage and straw. This explains why James’s hay stays 
completely cool and fresh and can be kept unwrapped at 
moisture contents of up to 25%.”

Mr MacDonald says his customers are also now gaining 
more financially from ditching the plastic wrap.

He says: “Plastic is double the cost of last year and by 
using BaleSafe, they have the potential of a far superior 
feeding product at a higher dry matter, with no mould and 
no messy plastic to dispose of.

“And because these bales are square, they are far easier to 
separate than round bales and allow you to feed the correct 
weight each day. I know the exact weight of my bales and 
if a hay bale weighs 400kg you know how long that will last 
and can easily separate exactly how much to feed.”

Gaining moisture after cutting

One of Nessko’s customers is Alasdair Macnab, who 
farms 129 acres (52ha) at Kildun Farm, alongside the 
Cromarty Firth. Here, half of the land is below sea level 
and the cut swath can often pick up moisture from the 
ground. If not handled carefully, hay cut at 14% moisture 
can be 18% by the time it enters the baling chamber.

Zero-tolerance 
of mouldy bales 
leads contractor 
to BaleSafe

Making hay and straw is an important part of contractor 
James MacDonald’s business, so he takes a zero-
tolerance approach to mouldy or heated bales. As a 
result, BaleSafe has become a regular part of his 
armoury, which he uses at any point he feels moistures 
are too high or the weather is threatening.

Running the latest generation of Krone BIG Pack balers, 
his 1270 Multi-Bale XC has a quadrant sized chamber 
which makes either one ‘eight foot’ bale (240cm x 120cm 
x 70cm) or up to eight small bales.

Also fitted with an additive applicator, two moisture meters, 
weigh scales and even a paint kit to mark any higher moisture 
bales in red, his company – trading as Nessko – offers a 
precision operation, designed to deliver consistency, reliability 
and transparency to all of its customers.

Operating around Inverness and in the Highlands of 
Scotland, he says every kind of weather can be thrown at 
the baling process.

However, he says the additive he previously used failed to 
offer any protection, so he switched over to BaleSafe 
around five years ago.

Ditching the plastic wrap

Today he treats around 40% of both hay and straw with 
the preservative, which can bring baling forward by 24 
hours, and can save turning a crop of straw.

“We’d normally turn straw on the end rigs [headlands] but 
if we use BaleSafe, we can get away without,” he says.

“If the straw [on the headlands] has a moisture content of 
around 30%, using BaleSafe turns this into a useable 
product,” he says.

A Scottish farmer and contractor describe how 
they’re using BaleSafe and other modern 
technology to take the risk out of making hay.
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Mr Macnab says: “I can remember my Dad making hay in 
the days before additives and in some years the process 
was a disaster.”

In those early days he says making hay rarely paid, but 
today he has the technology to mitigate the effects of 
difficult weather, and now has a good business selling 
baled forage.

He says hay at over 18% moisture and straw at over 20% 
is likely to be treated with BaleSafe on his farm.

“This gives us a far better chance of securing a good crop 
and also saves wrapping and the cost of wrap disposal,” 
he says.

The straw is used at Kildun to feed and bed the farm’s 
pedigree Limousin herd and most of the hay is sold.

Forage type
Moisture content  

(or DM)
Wrap 
need

Preservative recommended

Hay 15% moisture and below No
Not essential but BaleSafe will reduce dust 
and assist preservation if grass is diseased

Damp straw or hay 15-25% moisture No BaleSafe essential for unwrapped bales

High moisture straw or 
haylage

25-50% moisture (or 
50-75% DM)

Yes
BaleSafe will improve fermentation and 

reduce DM loss

How BaleSafe can be used

Once the forage is considered to be silage, it is advisable to move to the Safesil range of preservatives.

“Customers are delighted and return year after year,” he 
says. This includes both equine and livestock buyers 
whose only priority is that the hay is of the highest quality.
Sowing a field out with a stand of Timothy has improved 
this further as its high palatability and good scratch factor 
makes it popular for ruminants and horses alike.

Mr MacDonald adds: “Timothy grass treated with 
BaleSafe is a really excellent product. A lot of people with 
horses won’t have anything else, so when they ask me to 
supply it, I send them to Alasdair.”

Facing page: Nessko contractor, James MacDonald.

Above left: Farmer Alasdair Macnab with some of his baled hay.

Above right: Nessko’s Krone 1270 Multi-Bale XC Big Pack baler.
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VERY REAL PROBLEMS

VERY REAL SOLUTIONS
Grain Crimping Machines & Dry 
Grain Roller Mills  
Whether you’re a farmer or contractor, and 
whatever your projected throughput, there is 
a machine to suit your requirements. 

Designed and manufactured in Finland, the 
home of grain crimping, and available in the 
UK only through Kelvin Cave Ltd, Murska / 
Korte grain crimping machines are widely 
acknowledged as global market leaders. 

Their ability to process all cereal grains and 
pulses either dry (up to 25% moisture) or 
for crimping and ensiling (from 25 to 45% 
moisture) sets the benchmark within the 
farming industry and meets our own exacting 
standards for engineering excellence.

SilaPactor removes the air from wholecrop, 
maize and grass silage clamps to ensure 
a fast, efficient fermentation with minimal 
losses, while making best use of available 
clamp space and reducing the risk of air 
penetrating the face during feedout.

PRESERVE PROCESS

Faced with rising fuel and fertilisers costs, reduced margins and unprecedented extremes of weather, Britain's 
farmers are looking more than ever at ways to reduce overheads, improve yield and work more efficiently.

While we don't profess to have answers to ALL the current problems, for those who have taken steps towards greater 
self-sufficiency, with less reliance on bought-in feeds and fertilisers, Kelvin Cave's expertise and comprehensive range of 
proven products to optimise the production of home-grown forage and cereals, has contributed to mitigating the impact of 

Safesil Pro or Safesil Challenge for all 
forages, dependent on dry matter, will ensure 
fast efficient fermentation with maximum 
nutrient and dry matter retention and minimal 
aerobic stability losses at feedout.

CrimpSafe 300 and CrimpSafe Hi-Dry  
CrimpSafe 300 ensures a controlled 
fermentation and maximum nutrient 
retention for ensiled, crimped grain above 
25% moisture content. And for effective 
preservation and ensiling of grain below 25% 
moisture content, use CrimpSafe Hi-Dry. 

Propcorn NC is the proven, non-corrosive, 
successor of Propcorn. Safer to use, and with 
70% less fumes than straight propionic acid, 
Propcorn NC is suitable for preserving whole,  
or rolled, grain and pulses with moisture 
content of up to 25%, in aerobic conditions. 

BaleSafe for preserving the quality of hay 
and straw at up to 25% moisture. It will also 
preserve wrapped haylage at 50-75% dry 
matter, and is proven to stop the development 
of yeasts and moulds in its tracks.
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VERY REAL PROBLEMS

VERY REAL SOLUTIONS

ClampNet - for improved clamp protection.
Reduces sheet damage by birds and vermin 
and the need for complete weight coverage.

O2 Barrier 2in1 - the single sheet which 
transforms into two. Polyamide vacuum film 
layer up to 10 times less oxygen-permeable 
than conventional silage film that reduces 
time and labour required to seal the clamp.

Silage Safe - the ultimate clamp protection 
system. With a projected service life of at 
least 10 years, this strap tensioning system 
eliminates the need for any other weighting. 
Its 2-metre modular design allows for quick 
deployment and removal.

Farmguard - high-strength, recyclable  
silage sheeting. Uses advanced seven-layer  
technology for improved durability and 
tensile strength, tear  resistance, a high 
degree of UV protection and easy, lightweight 
handling. Farmguard’s barrier to oxygen is up 
to 100 times that of standard silage sheeting.

PREPARE PROTECT

many of these headline challenges.

From soil improvement to crop preservation, through processing and ensiling minimising losses and maximising long-
lasting nutrient value and pallatability, we offer a host of practical and cost-effective solutions. This, and previous issues of 
KnowHow contain case studies that illustrate how our approach has helped farmers become more productive, reduce costs 
and recover from the effects of extreme weather conditions. Read more online at kelvincave.com.

Grain Moisture Meter 
The Wile grain moisture meter is the only 
grain moisture meter that can give readings 
above 30% with any degree of accuracy. 
Available exclusively from Kelvin Cave Ltd, 
the Wile grain moisture meter tests whole 
grain, and will give accurate readings on all 
grain from 12% up to 50% moisture.

SilaSpray Compact  - applicator for 
accurate application of preservatives 
through your crimper, baler or forager.

KlampClips - like an extra pair of hands 
during clamp filling. Manufactured from 
spring stainless steel and made-to-measure 
for different clamp wall thicknesses. 
Available in packs of 25.

Side Sheets - essential to ensure a 
complete airtight seal. Heavy duty, 150μm, 
clear plastic in 50-metre rolls and in widths 
of 4, 5 and 6 metres.

Hay Moisture Meter 
The Wile hay moisture meter is ideal for 
testing the moisture content of hay and 
haylage. The dish probe allows moisture 
levels to be accurately assessed in the field.
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Northumberland sheep and beef producer, Steven Smith, 
says he will never go back to feeding purchased 
concentrates to his lambs, having slashed the cost of 
fattening them from £2.25 to 78p per head per week.  
This reduction in their finishing costs of almost 
two-thirds has been achieved by buying a standing crop 
of spring beans for wholecropping on the farm and 
growing the other feeds he can at home. The change has 
come with the unexpected bonus of improvements in 
health and grades, while also helping compliance with 
environmental schemes. 

Farming 1,820 hectares (4,500 acres) of both owned and 
rented land from his base at East Greenridge Farm near 
Hexham, Mr Smith and his son William, run their 5,000 
ewes as three flocks – one of Swaledales, one of Mules 
and one of Texel crosses. 

Lambs from each flock are finished in different ways 
according to season and lambing date, but all are sold 
deadweight, with the target of averaging 21kg.

Lambs from the Texels and Mules mostly achieve this 
either straight from their mothers or on autumn grass, 
while ewe lambs from the Mules, sired by a Texel tup, are 
either sold for breeding or retained for the flock. 
Meanwhile, wether lambs out of the Swaledales which are 
not finished off autumn grass are brought inside to fatten.

“This used to be in sheds with hoppers using cake but it 
was very costly and we were finding problems with lambs 
out of spec and were sometimes penalised for grades of 
4H or 5,” says Mr Smith. 

“We knew we had to cut costs and felt there was scope to 
use more home-grown feed, so we decided to take 
specialist advice in reviewing our options,” he says. 

Standing crop of beans

Central to the changes was the decision to buy a 24ha (60 
acre) standing crop of spring beans, which was cut by a 
local contractor and ensiled by the team at East 
Greenridge Farm.

Buying a standing crop of beans and producing 21% protein forage has helped 
sheep and beef producer, Steven Smith, improve profitability on his 
Northumberland farm. 

Using beans 
for finishing 
cuts two-thirds 
from costs
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Above: Despite being an old earth clamp, inherited on a 
recent tenancy, attention to detail means there’s almost 
no waste.

Facing page: Beans purchased as a standing crop.

“We could not have grown the beans at home as they 
need to be part of a bigger arable rotation,” he says, also 
remarking that two-thirds of the land he farms is 
marginal, on the northern tip of the Pennines. 

So, buying from a neighbour seemed a perfect solution.

“There seemed to be different theories when it came to 
wholecropping beans, so I was entirely led by Michael 
Carpenter from Kelvin Cave, who has plenty of experience 
with legumes,” he says.

Jointly deciding to harvest the crop in late summer, 
Michael explains: “As the crop matures and dry matter 
increases, starch continues to rise and can reach over 
20%. 

“We had to weigh up crop maturity against site conditions 
and the ease with which the beans could be harvested 
later in the season,” he says.

Added to the starch is the beans’ high protein which 
typically falls between 17.5 and 20%. And with plenty of 
structural fibre also supplied through the more mature 
crop, he says any idea of feeding straw – which had 
previously been fed with the pellets – could also be 
scrapped.

“Straw is a good complement to the pellets, providing 
structural fibre and a typical metabolisable energy of 
around 4.5MJ/kg dry matter,” he says. “But the wholecrop 
beans have plenty of scratch factor without the straw, yet 
bring more energy, at an ME of closer to 9.5MJ/kg DM. 
This, together with their high protein, means they’re a 
high-quality feed, and not expensive to complement in the 
ration.”    

In fact, Mr Smith’s wholecrop beans analysed at an 
impressive 20.9% crude protein and 17.1% starch, and 
he chose to match the forage with whole oats grown on 
the farm. The final lamb ration in a three-tonne mix 
comprised two tonnes of grass silage, 500kg wholecrop 
beans and 500kg oats.

Key to the success of this ration is the effective 
preservation of the wholecrop beans, whose high dry 
matter (in this case, 53%), meant the process of ensiling 
had to be done with particular care.

This meant putting extra effort into compaction to achieve 
anaerobic conditions and treating the wholecrop beans 
with the salts-based preservative, Safesil Pro, which has 
been proven to be effective against yeasts, moulds and 
spoilage bacteria associated with aerobic conditions. 

The clamp is also covered with O2 Barrier 2in1, the 
double layered silage sheet and vacuum combination 

whose lower layer is sucked down on to the silage 
surface, quickly creating an airtight seal. On top of this, 
Clampnet and gravel bags prevent bird damage, while 
150-micron side-sheets, prevent the ingress of air 
through the clamp walls.

 “We are over the moon with the lambs’ performance on 
the beans,” says Mr Smith, also remarking that he’s 
equally happy with the cattle being finished on a grass 
silage and wholecrop bean mix, only supplemented with 
minerals (see panel).

“Since we’ve been on the mix, we have not had a single 
lamb out of spec,” he says. “And when you go to the 
shed, they are really content – they just eat when they 
want rather than gorging on the concentrate and shouting 
when they want more.

“Now we feel we are treating the stock like ruminants 
– we will not go back to cake,” he says.

“However, I can’t say whether their growth rates are 
better as we only weigh them when they are fat, but 
they’re certainly no worse,” he says. “Next year we will 
weigh them through the process but this year, I can say 
their health is definitely better, there’s no scouring and 
mortality has declined.”

This is said to be particularly rewarding at such 
substantially lower costs of production.

Herb and clover-rich silage

A second facet to the system’s success has been the 

Continued on page 18
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production of high-quality, clover-rich grass silage.  

“We have used a ‘GS4’ clover- and herb-rich sward mix 
so qualify for Countryside Stewardship, some in the 
Higher Level,” he says. “This means it’s ticking quite a 
few boxes – and that’s not just for the lambs.”  

This includes returning nitrogen to the soil which has cut 
nitrogen fertiliser inputs from 128 tonnes in 2021 to 30 
tonnes this year.

Also taking care to preserve the clover-rich sward as well 
as he can in the pit, he has treated it with a similar 
salts-based preservative to the bean silage.

“It can be a challenge to preserve a clover-rich sward 
because of its high buffering capacity, especially in wet 
conditions,” says Michael. “For this reason, no risks are 
taken with the grass silage, which was treated with 
Safesil Challenge, specifically formulated to eliminate 

East Greenridge Farm facts
•1,820 hectares (4,500 acres) including two-thirds  
   marginal land; 5,000 ewes•240 suckler cows, switching from Limousin x British  

   Blue to Simmental x Luing•Lambs finished on herb-rich grass silage, wholecrop  
   beans and whole oats

•Bean silage preserved with Safesil Pro; grass silage with     

   Safesil Challenge, both giving long-term forage stability 
•Cost of finishing lambs was £2.25/hd/wk on compound  

   feed compared with 78p/hd/wk in 2021•Fodder beet planted for the first time this year to  
   replace some ewe rolls through late winter•Will halve tonnage of ewe rolls used from 150 to approx  

   70 tonnes, retaining some use for management

undesirable bacteria and maintain a favourable 
fermentation pathway.”

Silage making process

The process of making clamp silage involves layering the 
first and second cut grass across the length of the pit and 
adding wholecrop beans later in the season.

“It’s like a giant sandwich, and every day we use the 
full depth of the pit, to maintain the proportions fed,” says 
Mr Smith. 

The efficacy of the silage and wholecrop preservation has 
been such that the forage remains stone cold after 
feed-out and can easily be fed every other day to any of 
the stock.

For the future, Mr Smith says he hopes to buy more 
standing crops of beans from neighbours every autumn, 

Above: Clover-rich swards have also helped keep down costs for Steven Smith.

Continued from page 17
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Cattle on East Greenridge Farm
Cattle management at East Greenridge has undergone 
major change over the past 10 years with a switch of 
suckler cow breed from Limousins x British Blue to 
Simmental x Luing, which is bred to an Aberdeen 
Angus bull.

The new system is designed for easier management 
all round, with the Angus-sired progeny having the 
ability to fatten without concentrates.

With two defined calving blocks in spring and 
autumn, stock will be sold throughout the year to 
provide a regular income.

A total mixed ration is made up of bean and grass 
silage with minerals and, like the sheep, the cattle are 
said to be more content on the high forage mix.

“They are not waiting for me to turn up and feed 
them, as they were when they were on barley and 
cake,” says Mr Smith.

“We hope this will be the first year that we sell 
everything fat,” he continues. “We do a mix every 
other day and it’s absolutely fantastic. It never goes 
off at all.”

although recognises the difficulty in agreeing a price in an 
unusually volatile market. Despite the outlay required for 
the beans, he is willing to take the risk as the savings in 
feed costs are such that it’s considered worthwhile.

“It may not be a system that works on every farm but it 
certainly works for us, and with the reduction in Basic 
Farm Payment, any savings are advantageous,” he says.

Top: Lambs finishing on the TMR.

Above: Freshly harvested wholecrop beans.

East Greenridge Farm wholecrop bean  analysis20.9% crude protein and 17.1% starch
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Growers who are suffering with dead or dying maize 
crops have been advised to harvest the crop at the 
earliest opportunity. Waiting for a later harvest in the 
hope of higher yields and more starch is likely to be 
counterproductive.  

This advice comes from independent silage specialist and 
microbiologist, Dr David Davies, who says crops in very 
poor condition because of this summer’s drought will not 
recover, their cobs are unlikely to set, and the crop will 
not provide a good level of starch. 

He says: “If your maize is showing signs of dried and 
shrivelled leaves, it’s unrealistic to expect a recovery.

“Waiting may compromise the entire crop and leave you 
with nothing of value,” he adds.

Instead, he says growers should cut their losses and 
harvest what remains of their crops.

But he warns that a damaged crop is far more susceptible 
to fungal infection, which can rapidly take hold of plants 
which are stressed and dying.

“The crop’s defences will be low so colonisation by fungi 
will be far easier, especially if the crop damage is 
followed by rain,” he explains. “This has the potential to 
increase mycotoxin production and aerobic spoilage 
losses, either during the initial harvest or during feed-out 
from the clamp.”

For this reason, growers are advised to take particular 
care with the preservation of maize silage this season. 
This includes the careful selection of an additive and 
thorough compaction and sealing at the clamp. 

He says: “The fermentation will be more difficult than a 
normal maize as the ash content will be higher and the 
greater challenges from yeasts and moulds will increase 
the challenges at feed-out from aerobic spoilage.

“Aerobic spoilage will be a major concern, so additives 
that contain chemicals to inhibit the aerobic spoilage 
organisms are the only ones that will not compromise 
fermentation quality.”

Kelvin Cave Ltd concurs with Dr Davies, and says they’d 
recommend a preservative from the Safesil range for 
forage made and stored in these conditions.

Michael Carpenter, the company’s technical director, says: 
“Making maize silage successfully in the face of such 
difficult conditions requires attention at every step of the 
process, as there’s so much potential for spoilage and dry 
matter loss.

“Rather than trying to out-compete undesirable 
microorganisms, as is the case with biological inoculants, 
the human-food grade, chemical preservatives in the 
Safesil range work by eliminating them at the outset.

UNDER STRESS
Don't delay harvest in maize that'sDon't delay harvest in maize that's
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“The additional use of a SilaPactor to consolidate the 
maize applies tonnes of extra weight to the clamp, which 
excludes far more air than a tractor alone,” he says. “This 
can be expected to increase the density of maize silage 
by at least 20 per cent.”

However, Dr Davies warns growers to expect a lower  
feed value from their drought-stressed maize crops  
this season.

He says: “Harvesting forage maize where cobs have not 
formed is likely to yield little, if any, starch.

“However, there are gains to be made in terms of the 
drought-stressed crop’s fibre, and its degradability.”

This phenomenon was demonstrated in South-Eastern 
Europe during a recent drought and extreme heat, when 
the maize crop was harvested far earlier than was 
standard practice.

He says: “Whilst this resulted in a reduction in starch and 
overall energy, there was some improvement in total 
rumen degradable fibre, leading to relatively similar 
metabolisable energy in the maize [see table below]. 

“This helped overcome some of the issues of reduced 

starch, and improved the suitability of the forage for 
feeding to lactating dairy cows,” he says.

Michael Carpenter emphasises the importance to growers 
of making the best of a bad job this season.

He says: “The pressure on forage stocks is continuing and 
the increases in production costs show no sign of abating, 
so reducing dry matter losses from forage this year is 
more important than ever.

“I have seen many crops across the UK which are clearly 
suffering from heat and drought stress and should be 
harvested straight away,” he adds.

Dr Davies also remarks that contrary to common belief, 
maize is more susceptible to heat damage than the cereal 
crops which have historically been grown in the UK.

He says: “Recent studies have shown that a 1oC rise in 
global temperatures will see a global reduction in the 
production of soybeans by 3.1%; wheat by 6.0% and 
maize by 7.4%.

“Whilst we think of maize as a plant for hot places the 
effect of heat on the plant is greater than that on wheat,” 
he says.

Heat/drought-stressed maize 
(2013) 

Maize grown in a more typical season
(2014)

Dry matter (DM) %  32.0  35.0

Starch g/kg DM  25.2  35.2

Metabolisable energy MJ/kg DM  11.0  11.5

NDF g/kg DM  449  360

Rumen degradable NDF 
% of total NDF

  54   53

Total degradable NDF g/kg DM   244   191

Average (mean) farm silage analyses comparing heat/drought-stressed maize in 2013 to a more typical growing 
season in 2014 (South-Eastern Europe)

Using a SilaPactor can 
increase the density of 
maize silage by at  
least 20%.
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Russell Toothill
• Arable, beef and sheep producer

• Farms 1,400 acres at Ivyhouse Farm,  
   close to Doncaster

• Grows and sells crimped grain maize  
   to dairy and beef producers

He says: “We started growing maize in 2011 because of 
its resilience to drought. We grow the crop on restored 
gravel pit land which lacks water retention, and the crop 
normally withstands dry conditions better than anything 
else on our sandy soils.

Even in this disastrous year, it’s been the best crop for 
this land without doubt. We have irrigated some land and 
do have enough cobs to harvest. This is helped by the low 
seed rate we use, which we’ve found is optimised for 
grain maize at 21,000 seeds/acre. This represents quite a 
big financial saving over rates recommended for forage 
maize and we find we get two cobs per plant and they 
have much more room to grow. The lower seed rate is 
particularly beneficial in a year like the one we’ve had.

Organic matter returned to the soil

We’ve grown around 600 acres of grain maize this year 
and will harvest from early November when its moisture 

How two farmers trade
from combine to cow

Two farmers brought together by their contractor has led to a successful 
commercial relationship which sees high quality crimped maize regularly travel 
from Doncaster to a dairy farmer in South Lincolnshire. We hear what each 
participant gets from the arrangement and how they’ve made it work.
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content reaches 30%. We have a 4WD 
combine on tracks with an eight-row 
stripper header which can harvest around 
80-90 acres per day. The combine takes in 
the cobs but leaves the stem and leaves on 
the ground. These have to be ploughed 
back in which puts a lot of organic matter 
back into the soil and means we need less 
fertiliser on grain maize land than land used 
for wholecrop forage maize.

We have crimped a proportion of the maize 
since the outset and now use CrimpSafe 
300 to preserve the crop. The combine is 
so big that it keeps up with the drying and 
the crimping and we have a ready outlet for 
both dried and crimped maize.

Drying costs

Dried maize commands a price premium of 
about £70 per tonne but the drying costs are significant 
and rising – currently at around £60 per tonne. We use 
farm contractor, Tim Russon [P Russon & Sons, Farmers 
Weekly Contractor of the Year 2020] for the crimping and 
we reckon the total cost of this, including the milling, the 
additive and sheeting, works out at just over £20 per 
tonne.

We tried biological additives in the past but the maize 
started to get hot quickly once out of the clamp. This 
made it difficult to use and sell, and indicates it is losing 
feed value. 

Most reliable preservation

CrimpSafe 300 isn’t the cheapest but it’s the most reliable 
and least wasteful additive we’ve found and we’ve 
returned to it after trying others. Treated maize comes out 
of the clamp and does not get hot. It is much more user 
friendly when being sold to dairy farmers who find it lasts 
in a heap for a couple of weeks on their farms. 
Alternatively, it can be re-compacted and clamped for 
longer term storage.

Although we use some crimp for our own cattle, we sell 
around 2,000 tonnes to dairy and beef producers in a 
normal year. We prefer farm-to-farm trade as it’s 
financially beneficial to both buyer and seller whereas 
selling to the trade adds a cost of about £12 per tonne to 
the buyer.

Above: The 4WD Case combine on tracks is fitted with an 
eight-row stripper header.

Below: The maize hasn’t done well this year but has still 
been the best crop on Ivyhouse Farm, Doncaster. 

Continued on page 24
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Nutritional benefits

We have around half a dozen regular dairy farmer 
customers who understand the nutritional advantages of 
crimped maize. Its available energy is much better than 
dry wheat or barley and it’s good for driving production in 
a dairy herd. Its price tends to mirror that of barley 
although dairy producers appreciate that crimped maize 
is a much better feed.

For us, grain maize has a fluid margin per hectare 
depending on conditions. In a good year, it’s probably one 
of the better paying crops but in a drought year it looks 
less attractive. Last year was one of our better years but 
in 2022 it was too hot for pollination and the crop hasn’t 
done as well.

However, as the climate changes and we get more dry 
spells I think maize will be more sustainable than wheat 
or barley. It has better environmental credentials although 
we need to choose varieties carefully, as there’s a huge 
varietal difference in drought tolerance. We’re also now 
able to grow maize without the use of bagged fertiliser, 
using only digestate from a nearby AD plant.”

Continued from page 23

Above: It’s safe to push intakes up with crimped  
maize, because of the slow release and by-pass 
nature of the starch.

Below: Maize is dug out of the clamp at Ivyhouse 
Farm, loaded into bulkers and generally reclamped at 
its destination farm. 

Russell Toothill is a former 
NFU County Chairman for 
Yorkshire West Riding.  
He was also NFU 
Environmentalist of the Year 
in 2006. 



2501458 252 281

Zara Dorrington 
• Farm manager, with over 2,000 acres at  
   White House Farm, Lincolnshire 

• Arable and dairy with 290 cows yielding  
   9,800kg at 4.6% fat and 3.4% protein (2x) 

• Grows some grain maize for crimping  
   but buys extra for the dairy herd

She says: “We currently grow 180 acres of maize 
ourselves of which 80 is harvested as grain for crimping. 
Having trialled a small acreage to start with we were 
really pleased with the results we got from feeding it to 
our dairy herd and were looking for ways to increase this 
to include it all year round. The arable land is also used 
for vining peas, sugar beet, potatoes, and grass leys as 
break crops and we didn’t want to grow the combineable 
maize on our heavier soils because of the late harvest 
date. So, we started looking for other sources of the 
product.

Replacement for caustic soda wheat

We started the initial trial following a discussion with our 
contractor, Tim Russon, after explaining we were looking 
for ways to move away from feeding caustic soda wheat 
without compromising the quality of the cows’ diet. 
Handling the caustic on farm was a hazard and not a 
pleasant job for the team, and the price of wheat was 
rising. So, when looking for a further supply of the 

product, Tim was able to put us in touch with Russell 
Toothill who had some to sell. 

We bought our first load of 58 tonnes from him last 
winter. It’s dug out of Russell’s clamp, loaded into bulkers 
and tipped here where we re-clamped it, taking time for 
good compaction and sealed edges. We found it stores 
really well and stays cold, even after re-clamping, and so 
we took a further 116 tonnes this spring.

Cow fertility and energy balance

The crimp is a lovely, palatable product that the cows 
really want to eat, and the team have been pleased with 
the results. You can achieve high intakes with it, which is 
helping to drive yield and milk quality. We’ve noticed the 
cows’ fertility has also improved and being able to feed it 
consistently year-round, is preventing the dip in energy in 
the diet at a crucial stage and we are seeing much more 
bulling activity leading into the upcoming service period 
so we are very excited. Body condition scores are also 
very consistent this year.

Crimped maize can have a starch level in excess of 70% 
and a metabolisable energy of over 14MJ/kg DM. It’s also 
safe to push up intakes with it, because of the slow 
release and by-pass nature of the starch. Compared with 
something like dry rolled wheat, it breaks down much 
more slowly in the rumen and creates less acid loading.

Above: A newly completed cubicle house is part 
of the Dorrington family’s investment in their dairy 
farming future.

Continued on page 26
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Reducing carbon footprint

I returned home to the farm just over four years ago and 
the crimped maize is one of several changes made since 
that time, including the construction of a new cubicle 
house. Many of the changes on the dairy are focussed on 
our desire to feed as much home-grown or UK-grown 
feeds as we can, reducing our carbon footprint and 
improving efficiency.

We plan to carry on feeding crimp but as forage maize is 
more suited to the majority of our own ground, buying in 
the crimped grain from Russell’s much lighter land works 
very well for us as it is able to be re-clamped so easily.”

Continued from page 25

Zara Dorrington the farm 
manager for J H Dorrington & 
Son Ltd in Lincolnshire having 
formerly been the assistant farm 
manager at The Royal Farms, 
Windsor and studied agriculture 
at the University of Reading.

Left: Calves at White House Farm.

Below left: The milking herd at White House Farm 
is performing well on crimped maize with noticeable 
improvements in fertility and body condition. 

Seek and Sell
• Our free-to-use service is the  
   easy and convenient way for  
   buyers and sellers of home- 
   grown feeds to meet and work  
   together.

• Accessed through the home  
   page of our website, Seek and  
   Sell can help to reduce feed  
   costs by cutting out the  
   middleman, reduce food miles  
   between field and trough, and  
   lower environmental impact  
   by shortening the supply chain.

• Good for business … Good for  
   the planet.

Go to: kelvincave.com/home-grown-feeds-seek-and-sell/
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This year’s drought has resulted in some extremely 
low moisture levels in cereal crops which cause 
issues when rolling and feeding.

The process of tempering grain (adding water and a 
preservative prior to rolling) is common in Australia and 
New Zealand and is now growing in popularity in the UK 
and could be a useful way to improve ruminant 
performance from home-grown or bought-in cereals 
processed on-farm, as well as reducing dust which is 
unpleasant for the operator.

When very dry grain is processed, regardless of the type 
of rollers in the mill, it will shatter excessively, increasing 
the surface area which can increase the risk of acidosis 
and respiratory disorders and reduce palatability and 
therefore intake and performance. Very dry samples 
typically also contain some very small grains which may 
not be processed at all. 

The process of tempering - treating grain with Proflake NC
and a known volume of water, and leaving overnight - will 
swell the grain so it is easier to roll and produces a better 
physical quality. This reduces dust, is easier on equipment, 
and far more palatable and rumen-friendly. Proflake NC is 
a blend of ammonium propionate and propionic acid 
which can give the processed grain up to three months’ 
shelf life. This is important when the grain is sold as part 
of a blend or when low-use rates make it impractical or 
uneconomic to roll more often. The product also contains 
surfactants and glycerol to facilitate easy absorption of 
the water by the grain by softening the  
seed coat.

The addition of 1% water will increase the moisture 
content of the grain by 0.8% so a 14% sample with 50 
litres per tonne of water added will be 18%.

The application of the water and Proflake NC can be done 
either by mixing in a mixer wagon, or applying separately 
up an auger.  The product is best left for 12 to 18 hours 
before processing for optimum results.

The addition of Proflake NC also increases the energy 
content of grain by around 0.5% at average application rates.

What the users say:
Phil Metcalfe - Foxberry Farm, North Yorkshire 
“We are a totally arable farm and for several years have 
tried to add value to some of our 
cereals by processing them and 
selling to local stock farmers. The 
big problem was dust, especially 
when rolling dry wheat, which 
creates an unpleasant operating 
environment for us. Treating the 
grain with Proflake NC means, not 
only do we significantly reduce dust, the physical quality 
of the product looks better and it is becoming 
increasingly popular with our customers.”

Thomas Atkinson - Mickleton Salers, North Yorkshire 
“We have bought our grain from Phil Metcalfe for 
several years and were one of his 
first customers to try Proflake NC. 
We had been aware that cattle did 
not seem to perform as well on 
very dry, dusty grain, so now we 
insist it’s treated with Proflake NC 
and are convinced cattle prefer it 
and performance is more 
consistent.”

Tom Davies - UC Feed, Herefordshire 
“We have been using Proflake NC 
for over a year, and find it perfect 
for producing a lovely looking 
flaked cereal sample with no flour 
dust which is very palatable feed.”

Top: Phil Metcalfe with his Proflake NC treated  
barley sold to local livestock farmers.

Middle: Thomas Atkinson with some of his Salers.

Bottom: Barley whose MC increased from 12% to 15% 
after treating with Proflake NC.

Is your 'dry' grain drier than normal?
Proflake NC treatment before rolling will improve 
livestock performance and reduce dust.
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DON’T JUST TAKE 
OUR WORD FOR IT

Do our recommendations for good practice and 
investment in the best preservatives and machinery 
really make a difference to forage quality?

Our Field Study bulletins document real-life 
case studies with genuine user experiences and 
endorsements from farmers and contractors, and 
they’re all available to read or download from our 
website: kelvincave.com/science-centre/field-studies

So don’t just take our word for it. Hear it directly from 
those for whom we’ve really made a difference!


