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A lot has changed in 40 years, not 

least the daily financial and climatic 

challenges facing the farming 

industry. But with innovation comes 

success and a brighter outlook.

A big thank you from Kelvin to all members of the KCL team, past and present, and all 
our valued customers for the past forty years! Forty years and still going strong!

I can’t believe it was 47 years ago I was given an opportunity to work for Boots Farm Sales 
as their Fields Technical Salesman for Somerset. Quite an exciting but daunting change from 
the laboratory I worked in whilst studying chemistry at Bath Technical College.

The first day in the field set me up for a life-long career in agriculture, with a valuable lesson 
learned on the afternoon of that day. That being, keep your eyes on the farm collie, the teeth 
marks on the back of my leg remain as a reminder to this day!

Three years later Boots Farm Sales merged with Fisons Ltd, forming a new company FBC 
Ltd. At that point many good and experienced field staff were made redundant; I was given 
the opportunity to manage a sales team of nine fieldsmen in Wales and the West Midlands. 
This meant a move to Herefordshire and a step up the corporate ladder. Two years of middle 
management changed my outlook on life - far too many chiefs and not enough Indians came 
to mind!

One day, after weeks of mindless meetings, I decided corporate life was not for me. So, I 
resigned, moved back to Somerset, and set up my own business selling veterinary 
pharmaceuticals, nutritional products and chemicals - the birth of Kelvin Cave Ltd.

Continued on page 2

Tempering cereals and pulses 
resolves rolling issues on a 
Durham farm - page 16.
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Looking back at the season so far, the two things that 
stand out are the weather extremes and the falling milk 
price. Whilst we can do nothing to influence the weather, 
and very little to influence the milk price aside from 
hitting fat and protein requirements, it’s possible to have 
a huge influence on both costs of production and 
margins through making more use of home-grown feeds. 
Whilst they come with the obvious benefit of reduced 
cost when compared with bought-in feed, they also have 
an environmental impact. This is increasingly rewarded 
by buyers, through various carbon footprinting schemes, 
thanks to their obvious environmental benefits, 
potentially including a substantial reduction in the length 
of supply chain for both milk and meat.

Weather worries of a drought similar to last year’s after a 
warm dry June were soon forgotten and July was the 
wettest on record for many, with some areas seeing over 
three times their average monthly rainfall. This has not 
only caused huge short-term problems with forage and 
cereal crops, but also longer-term damage to land.

We have helped many farmers salvage mouldy or lodged 
and chitted cereals, and maintain that as long as the crop 
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Continued from page 1

As we celebrate our 40th anniversary, 
come rain or shine, our message remains 
unchanged – that making the best use of 
home-produced or locally-sourced feeds is 
the foundation to profitable, sustainable 
livestock farming.

Seven years later I was approached by T G Jeary Ltd, a 
competitor that made me an offer to buy my business, 
which I initially refused, but it got me thinking about the 
way I wanted to develop aspects of my business and my 
personal interest.

When I was with Boots Farm Sales there were two 
divisions: animal health/nutrition and agronomy; two 
completely different aspects of agricultural product supply 
and advice. It dawned on me there was a link between 
the two that nobody was addressing in detail, this being 
the preservation of cereal and forage crops. With this light 
bulb moment, I agreed to sell 80% of my business, 
keeping my company name and any products that related 
to crop preservation. 

Focusing on the finer details of crop preservation has led 
us to become a recognised business dealing with 
customers all over the UK from the Channel Islands to 
Shetland. Other highlights in our history include when we 
won The Prince Philip award for the best technical exhibit 
at the Dairy Event at Stoneleigh in 1999 – Crimping: The 
Future of Animal Nutrition.  In the following years we were 
runners-up in 2003 with the Feedmaster System and 
finalists in 2012 for our Ensiling System.

Yes, we are a commercial company, but we are fully 
independent of corporate influence. Everything we do is 
backed by science and proven independent trials. It’s 
probably why so many independent nutritionists and 
advisors refer their clients and customers to us.

Now at 68 years of age, many ask me: “when are you 
going to retire?” 

Well, whilst I still have good health and the immense 
satisfaction that farmers (many of whom are now good 
friends) still want us to assist them with their crop 
preservation, I will continue. Also, what keeps me 
enjoying what I do is being surrounded by a wonderful 
team of loyal hard-working people who are equally 
motivated to provide the service and advice that we are 
known for.

Thank you to all of them and whilst we are all still hungry 
for the next innovation, we are very much going strong.
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Weathering Weathering 
the challenges the challenges 
that lie aheadthat lie ahead

will go through a combine, with the correct choice of 
preservative and good management practices, even 
severely chitted cereals actually keep and feed quite well.

Following worries about waterlogged land, high risk of 
soil contamination and low dry matter grass silage crops, 
we are at least hearing back some good news. Certainly, 
many farmers who were really worried about their silage 
are finding it is analysing and feeding far better than 
expected when treated with Safesil Challenge. With a 
unique blend of human food preservatives, the product 
has been formulated for exactly these situations, dealing 
with crops which are low in sugar and overloaded with 
undesirable bacteria, yeasts and moulds.

Dr George Fisher writes on page 4 about the medium- 
and long-term effects of the recent weather and  
what can be done to ensure your land is in the best 
possible condition moving into winter to support next 
season’s crop.

With forecasters warning that extreme weather 
conditions are likely to be more common in the future, it 
may be worth considering other crops such as the green 
wholecrop, discussed on page 7 of the summer issue.

Moving on towards the winter feeding period, on page 
22, Dr Dave Davies provides us with an interesting 
insight into the history of the NIRS silage analysis system 
and how to interpret the results. However, he also 
explains its limitations and when it may be inappropriate 

for certain feeds. When it comes to rationing, it is so 
important to know accurately what’s in the clamp and we 
have increasing numbers of farmers asking for wet 
chemistry analysis, especially for more unusual crops. 
Although this analysis is more expensive than NIRS, the 
cost is pretty insignificant compared to potential savings 
which could be made if the quality of forage is 
under-estimated, leading to unnecessary concentrate 
use.

At Kelvin Cave Ltd, we are beginning to work on the NCS 
project, outlined in the summer 2023 issue of 
KnowHow. And on page 10 of this issue, we introduce 
some of the other project partners who are most 
relevant to livestock farmers who grow or locally source 
proteins as well as explaining the KC involvement and 
introducing Ian Wilson, our subcontractor for the 
harvesting efficiency trials.

We also include our usual farmer case studies and hope 
you find these of interest. 

If you have or know of an interesting story you would like 
us to feature in a future issue or can think of any 
technical topics you would like us to 
cover then we would be pleased  
to hear from you. This is 
your newsletter and 
we appreciate 
any feedback, 
good or bad.
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July 2023 was the sixth wettest on record for the UK and 
the wettest July ever recorded for Lancashire and 
Merseyside. The weight of water can cause capping on 
the soil surface, and harvesting in wet conditions 
compacts soils lower down. Soil compaction reduces soil 
health and crop yields, so what can we do to put things 
right ahead of next season?

Rain is heavy!
The 230mm of rain that Lancashire got in July 
represents 230kg falling on the soil. Whilst obviously not 
in one go, the sheer amount and force of rainfall can lead 
to surface compaction, which means that air can’t get 
down into the soil. And that’s important as aerated, 
aerobic soils have a healthier microbial population to 
turnover and provide nutrients for our crops. Anaerobic 
soil conditions caused by capping will reduce yields and 
lead to surface run-off, both of which are costly to farm 
finances and the environment.

A difficult wet harvest
The 2023 harvest season has been like dipping in and 
out of a leaking gazebo at a family barbecue as the rain 
rolls in and the opportunity to step outside with a beer is 
short and squishy underfoot! 

It is easy to damage soils at harvest with traffic 
wheelings and pressure on time to get jobs done; it’s 
often the case that harvest happens when fields are a 
touch too wet – especially in wet seasons like 2023. The 
dangers here are: 
    • Loss of grass and crop yield and quality from soil  
        compaction.

• Compaction that reduces the success of autumn  
    and spring sown crops, particularly those that are  
    min-tilled and direct drilled.
• Reduced water infiltration due to surface  
    compaction that leads to waterlogging.
• Run-off from soils that are surface compacted,  
    leading to loss of soil and nutrients.

Managing wet weather soils
Autumn is a time to assess soil 
condition, according to grassland 
consultant, Dr George Fisher. He 
asks how your soils have coped 
with some wet summer months 
and suggests remedial action 
which will improve crop 
performance next year.

Far left: Harvest soil 
compaction on a sloping  
field can lead to run-off.

Left: Surface compaction 
after maize harvesting leading 
to waterlogging.
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Correcting soil compaction
Autumn is a good time to assess soil compaction and do 
something about it. Knowledge and action at this stage 
can improve grazing and sowing windows and set soils 
up for optimum grass and crop growth next year:

• Dig soil inspection pits to assess where compaction is.
• Use spike aeration to alleviate surface compaction.   
    This won’t have an immediate effect on plant  
    growth, but will allow air into capped soils.
• On harvested maize fields that don’t have an  
    undersown cover crop, consider using minimal  
    surface tillage or harrowing to break up soil and  
    allow water to pass through the soil – this will avoid  
    waterlogging and run-off over winter.
• Consider sowing a grass cover crop into fields that  
    will not be sown until next spring; this will help  
    avoid waterlogging and run-off and will provide  
    forage for late autumn/early spring utilisation.
• If you are going to plough, make sure the plough is  
    set to operate below soil compaction lower down  
    the topsoil or subsoil profile, so the compaction is  
    eliminated in the process.
• For compaction lower down the topsoil on fields that  
    will not be ploughed, consider using a sward lifter  
    or subsoiler to get rid of the compaction before  
    winter sets in.

Using a sward lifter/subsoiler
The improvements resulting from effective treatment by 
sward lifting/subsoiling should be seen in a matter of 
weeks and months, with improved plant growth, better 
soil drainage and ground conditions for a longer grazing 
season. They can be used in an existing sward, although 
there will be some sward and soil surface disturbance, or 
when cultivating as part of the sowing process.

When using a subsoiler it is important to note that:
• The critical depth of the subsoiler is important and  
    the working depth must be 2.5cm below the  
    compacted layer. Subsoiling below the critical  
    depth can result in more compaction because of  
    the sideways resistance of the surrounding soil and  
    will require more power to drive the machine,  
    increasing costs. 
• As a rule of thumb, the critical depth is approximately  
    six times the individual loosening tines’ width, so a  
    tine foot that is 8cm wide will have a critical depth  
    of 48cm.
• If you subsoil when the soil is so wet that it is plastic  
    (sticky), you will end up with a square mole channel  
    and no heave in the soil. 

• If you are unsure about the critical depth, or are  
    inexperienced in the operation, it is also wise to dig  
    pits during the process to make sure it's going  
    to plan. 
• It’s worth considering only subsoiling problem areas  
    in a field, for example where compaction is resulting  
    in standing water after heavy rain and around  
    gateways, feeders and water troughs.
• Carrying out these remedies when the soil is too  
    dry may cause ripping of the soil. And don’t  
    subsoil an existing grass sward in spring as the  
    heave and rip can reduce grass growth by around  
    10% in the four weeks after the operation, as the    
    plant roots recover.

Top: Sward lifter. 

Middle: Sward lifting when conditions are too wet leaves 
surface smearing. 

Bottom: Successful sward lifting with no smearing. 
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According to the British 
Grassland Society, dairy 
farmers, Aled and Owain Rees, 
are currently the best grassland 
farmers in the UK. And as if this 
were not accolade enough, last 
year, they also made the best 
clamp silage in Wales. This was 
the verdict of the Federation of 
Welsh Grassland Societies, whose top award added to 
the evidence that the Rees family don’t just know how to 
grow and manage grass, but they know how to harvest 
and preserve it to the highest possible standard.

This is all the more remarkable when it’s considered that 
both these accomplishments were achieved under an 
organic system, with all the limitations on inputs this 
involves. In particular, it meant no bagged nitrogen but a 
complete reliance on slurry and nitrogen-fixing bacteria 
in the clover-rich swards.

Yet, despite the constraints, the Reeses’ grassland 
produced an average of 10.7 tonnes of dry matter (DM) per 
hectare in last year’s drought conditions and their organic 

silage saw off the challengers 
from conventional systems.

And the prize-winning silage 
– whose analysis was only part 
of the judges’ reasoning – 
weighed in with a D-value of 
75, metabolisable energy of 
11.8MJ/kg DM, crude protein of 

15.9% and dry matter of 34%.

All of this is good news for the father and son team, who 
farm in partnership with Aled’s wife, Hedydd, and uncle, 
David Jenkins, at Treclyn Isaf in Eglwyswrw, North 
Pembrokeshire, and who highly rate the importance of 
forage. Here, they have invested heavily in the family’s 
farming future, including in tracks and troughs for 
improved rotational grazing management, three new 
silage clamps, a 280-head cubicle house and a 54-point 
DeLaval rotary parlour. 

Today, the family farm 950 acres (385ha) of both owned 
and rented, arable and grassland. And their 320 Holstein 
Friesian milkers are split block calved in spring and 

How do the UK’s top grassland 
managers make the best silage in 
Wales? Answer: it’s not just about 

Kelvin Cave products, but they  
certainly help! 
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Continued on page 8

autumn – on dates which are designed not just for ease 
of management but to avoid calving during the 
all-consuming process of making silage.

Milk from forage
Of the herd’s 7,700kg average production at 4.2% fat 
and 3.5% protein, an impressive 3,800kg (49%) comes 
from forage, according to Kingshay costings.

This is the be-all-and-end-all, according to Owain, who 
studied agriculture at Hartpury, and says: “Milk from 
forage is directly related to costs of production, and 
there’s a direct correlation between COPs and 
profitability.”

The herd’s financial performance bears this out, with a 
margin over purchased feed (12-month rolling average to 
June ’23) of 37.44p/litre. And this is in spite of the high 
price of organic feed, which – at a feed rate of 1.7 
tonnes/cow/year – was calculated to be costing the farm 
around £200,000 per year more than conventional feed.
In addition, Owain says: “If you have good silage you can 
feed a 16% protein nut compared with 18-21% if not.” 

Expansion
Although the price of organic feed may have been the 
last straw which pushed the Reeses back into 
conventional farming this July, it was the expansion of 

the farm that was the driver of 
this change.

“We went organic in 2000, and 
at that time, there was no 
opportunity for expansion, so the 
only way to make a better living 
was to get a better milk price,” 
explains Aled, who saw the 
organic milk premium rise and 
fall over subsequent years.

But having since had the chance 
to buy and rent extra acres and 
develop the business, they now 
see their future in producing 
more litres, farming in a 
regenerative way and selling to 
First Milk.

“Coming from an organic 
background, we don’t see a lot 
of difference in farming 
regeneratively,” says Aled, who 

has always considered soil health to be a top priority in 
running a sustainable and productive farm.

Farming on heavy clay, the herd’s grazing season typically 
runs from mid-March to mid-September, and sheep on 
tack are used as a management tool over winter, coming 
off the fields between Christmas and New Year.

“They may stay a little longer now we’re not organic but 
we aim to apply slurry in mid-February, using a dribble 
bar,” says Owain. 

At a rate of 2,500-3,000 gallons per acre, and boosted by 
an additive which captures more of the slurry’s nutrient 
value and improves its consistency, this is the only 
fertiliser typically applied before first cut.

Aiming to cut at least by 3-4 May, last year’s winning 
sample was made on 28-29 April.

Don’t wait for bulk
“You can get caught out waiting for bulk and before you 
know it, it’s mid-May,” says Owain. “You may have a 
bulkier crop but you’ve lost out on quality, especially if you 
have limited fertiliser, slow growth and a cold spring.”

Now committed to a multi-cut system of four or five cuts, 
this is said to be key to maintaining forage quality. 
Moving away from organic has also opened the way for 
changing fertiliser use, but Aled insists: “We do not 
want to go from organic to just chucking it on, especially 

Left: Father and son, Aled and Owain Rees are  
pictured with their herd of Holstein Friesians,  
plus one of a handful of Jerseys.

Above: The 54-point DeLaval rotary parlour.
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Continued from page 7

since we know our organic soils are full of favourable 
bacteria and fungi and we know adding nitrogen will 
reduce that biodiversity.

“And another good reason to limit our nitrogen is our 
heavy reliance on clover,” he adds.

In fact, the team have used the services of a soil scientist 
for many years, using products such as granulated lime to 
optimise pH, Tunisian soft rock phosphate, humic acid to 
assist in the plant’s nutrient uptake, Epsom salts, whose 
micronutrients help create chlorophyll for photosynthesis, 
Sea-90 minerals which are claimed to be higher in trace 
elements than any other salt, and carefully balancing their 
soils’ calcium and magnesium ratio.

An important feature of the post-organic strategy will be 
foliar applications of urea-based nitrogen which require 
substantially lower application rates than a solid product.

“We’ve already dabbled in foliar,” says Owain. “We won’t 
apply it until we can see the third leaf, which is usually 
about 14 days after cutting.”   

“Dry spells seem to have been the norm since 2018 and 
recovery is twice as fast in these conditions with foliar 
applications,” adds Aled.

Flexibility
When it comes to silage making, although some rules are 
strict, others are flexible and dependent on conditions.

“We don’t cut if it’s raining and get very upset if we see 
soil contamination,” says Aled, who operates the tedder 
but says some cuts won’t be turned at all.

“We run seven mowers – one butterfly and two doubles 
– as we want to cut at the optimum time and at speed, 
but sometimes that means it’s a job for me to keep up.

“And because we’ve been organic our grass has a higher 
dry matter,” he adds. “So, although we’ll almost always 
ted first cut, we may not ted second cut – which we 
didn’t this year.

“There are no hard-and-fast rules, but we try not to let it 
get too dry.”

Also praising contractors, Emyr Evans Agri Contracting, 
he says their machinery is generally new and large, and 
breakdowns are rare. 

“We work with him very closely and make it as easy for 
him as we can,” says Aled. “If he can cut 250 acres a 
day, he will.”

Activator + CA
Wilting is always from 12 to 24 hours and never longer, 
and the contractor rows up, picks up, and applies the 
all-important additive, Kelvin Cave’s Activator + CA, 
which is approved for organic certification. 

Aled says: “We’d previously used a different inoculant 
but tried, unsuccessfully, for many years to overcome 
problems with it, working with its manufacturer. But 
when we switched to Activator Plus, and later, Activator 
+ CA, we found the problems were resolved and the 
silage never heats up. So, we’re sticking with it, even 
after we’re no longer organic.”

The absence of heating, spoilage and waste, as well as 
the Reeses’ tidy clamp management, all contributed to 
the judges’ final selection when they came to look at the 
farm. The new clamps themselves also impressed, with 
no cracks in the concrete and drainage to one collection 
tank from which a submersible pump can send dirty 
water back to the fields through a sprinkler system.

Thoroughly cleaning the pit before filling and lining both 
back and side walls with heavy gauge sheeting are also 
considered essential, along with a focus on compaction 
and sheeting as quickly as possible.

“We use O2 Barrier 2in1, and having two sheets in one 
makes the process a lot quicker and easier, especially 
with an outdoor clamp,” says Aled, who uses netting, 
mats and sidewall tyres to finish the job.

Focus on what you can control
Silage making is one job of many which is carried out 
with proper research and investment and meticulous 

Above: Nitrogen use is limited on the clover-rich swards.
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attention to detail at Treclyn Isaf. And Aled believes that 
by continually improving the process, as well as his 
grassland management, he should be able to grow 
over 12t DM/hectare now that he’s switched from 
organic, improving the farm’s efficiency and 
potentially allowing him to shed some rented acres.
As the Reeses’ farm advisor, Grant Hartman, points 
out, investing in grassland and silage is an 
investment well made.

“Whatever your enterprise or system, forage quality 
is key,” he says. “And especially today – with so 
much pressure on milk price – it’s important for 
farmers to focus on the things they can control, 
and that’s definitely their forage quality.”

Treclyn Isaf  farm facts
 
• 950 acres (385ha) family-run enterprise in  
    North Pembrokeshire• 320 Holstein Friesians giving 7,700kg including  

    3,800kg (49%) from forage• Reverting to conventional farming in 2023 after  
    20 years organic
• British Grassland Society Grassland Farmer  
    of the Year (2022)
• Silage quality and processes judged best in  
    Wales (2022)
• Organic and conventional silage preserved with  
    Activator + CA and sheeted with O2 2in1 Barrier.
• 16% protein concentrates in and out of parlour with  

    silage in winter
• Parlour concentrates plus total mixed ration as  
    buffer feed in summer

Left: Aled’s wife, Hedydd inside the 280-
head cubicle house.
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W ho's who in the 
NCS project

Contractors

Wilson’s Contracting Ltd will 
be harvesting the legumes 
grown in the NCS project as 
part of the Kelvin Cave trials, 
and maintain a keen interest 
in improving harvesting techniques.

The company farms in Lincs, Lancs and 
Shropshire, also hiring equipment and offering 
contracting services in these regions and across 
much of the UK.

Ian Wilson, the company’s MD (pictured above)
says: “Harvesting late in the season can put some 
people off growing legumes so anything that can 
be done to improve their harvest – whether 
developing better techniques or breeding earlier 
varieties – could help with their uptake.

“It’s great to be involved in trials which could 
improve efficiency and cut carbon emissions, and 
we’re delighted to work with a company that’s 
pushing the sector forward,” he says. 

Kelvin Cave Ltd will be building on the work we’ve 
undertaken with our customers over recent years to 
improve the harvesting, processing, preservation and 
storage of home-grown proteins. We were pleased to be 
invited to take part in the NCS project as it will help us 
further improve the advice we give to farmers who wish to 
become more self-sufficient. We see the project as a great 
way to encourage more farmers to take back control from 
the compounder, to improve their carbon footprint and 
protect themselves from fluctuating prices by using more 
home-grown or locally sourced proteins. 

For wholecropping in particular, we will be working closely 
with the UK’s largest forage harvesting contractor, 
Wilsons Contractors, who we have subcontracted to 
conduct harvesting efficiency trials on several sites across 
the UK. These will compare different forager headers and 
set-up with the aim of reducing field losses and being as 
efficient as possible to reduce fuel and labour and lower 
the carbon footprint of the harvesting operation. 

Earlier this year saw the launch of a project which promises to have a profound effect on the way UK 
farmers feed their livestock. Called the Nitrogen Efficient Plants for Climate Smart Arable Cropping 
Systems (NCS), the project aims to increase pulse cropping in arable rotations to 20% across the UK 
(currently 5%), and to develop and test new feed rations. This will help the livestock industry reach the 
project’s overarching ambition, of substituting up to 50% of imported soya meal used in feed with 
more climate-friendly, home-grown pulses and legumes. This is a massively ambitious target and 
according to Roger Vickers, chief executive of the PGRO (Processors and Growers Research Organisation) 
who leads the initiative, ‘there has never been a project on this scale with this much ambition’.

Kelvin Cave Ltd are delighted to be involved with NCS, and in this edition of KnowHow, provide a little 
more detail on some of the participating partners. We have focussed, in particular, on those involved in 
cropping and ruminant production - of most relevance to ourselves and our customers.  
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McArthur Agriculture 
is taking part in NCS with 
the aim of quantifying the 
benefits of roasting and 
dehulling pulses, such as 

peas and beans. John McArthur, the company’s MD, 
says farmers have led the practical work on growing 
and feeding legumes, particularly in Denmark, 
where there’s evidence that roasted or dehulled 
beans can support high yielding dairy cows without 
the use of soya.

Although roasting and dehulling are said to improve 
digestibility and boost rumen-bypass protein in 
pulses, the precise mechanism through which this is 
achieved has yet to be defined.     

He says: “We know roasting and dehulling add 
nutritional value to legumes but we need to put 
numbers on that. A lot of what we know is anecdotal 
and, in many ways, the farmers are ahead of the 
science.”

As a company which was originally a diversification of a 
small family farm, McArthur Agriculture is now a major 
designer and manufacturer of grain drying, processing 
and storage systems for combinable crops.

Equipment in a range of sizes suits premises from 
farms to small local feed mills, which means the 
company’s aim of giving farmers the chance to add 
and retain value in the agriculture sector has a 
commonality with the work of Kelvin Cave Ltd.

He says: “I could see farmers growing, roasting and 
incorporating beans in a total mixed ration, or maybe 
arable farmers producing and selling a value-added 
feed product. 

“We want to give farmers the opportunity to vertically 
integrate and capture value in their own produce, so 
reducing costs, increasing profitability and making 
their businesses more resilient in the long run.”

Continued on page 12

Scientists

Kelvin Cave regularly work 
with independent scientists, 
and in this project, will be 
subcontracting some 
services to silage consultant 
and microbiologist, Dr Dave 
Davies (above) and grassland 
consultant, Dr George Fisher 
(right). Dr Davies’s role will 
include assessing the 
efficacy, cost-effectiveness and carbon footprint 
of different chemical and biological preservatives, 
for both combined and wholecropped legumes. 
He will also be comparing NIRS analysis with wet 
chemistry to ensure the results provided are 
accurate, allowing farmers and nutritionists to 
formulate the most cost-effective diets (more on 
NIRS, page 22). Meanwhile, Dr Fisher will have 
oversight of experimental design and the collation 
of data in our on-farm, harvesting efficiency 
trials, ensuring scientific protocols are followed.
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First Milk is keen to explore how the feed used by its members can have a lower 
environmental impact as part of its commitment to regenerative farming, and taking part in 
NCS is considered an important part of that process. 

Lee Trulove, the co-op’s responsible sourcing manager, says much of the science behind feeding beans and other 
UK-sourced protein instead of imported soya is already proven, so First Milk will focus on the feasibility of putting this 
into action.

He says: “We want to know if it’s operationally feasible, will there be enough supply and how much will growing and 
feeding UK-grown legumes reduce carbon footprint?”

Informal on-farm trials involving a group of the co-op’s producers will therefore aim to assess the supply chain 
challenges as well as identify what and if any processing the beans require to deliver the best feed value and whether 
the crop can be grown in a regenerative way.

“Arable farmers keen to grow legumes want to be confident of a route to market whereas dairy producers are keen to 
have a reliable supply,” he says.

Believing First Milk has a role to play in facilitating links between UK arable and livestock production, he says the 
forever challenge is to improve environmental impact while maintaining business efficiency.

ADAS is well-versed in the business of running on-farm trials, and as such, is perfectly placed 
for its key role in NCS. This agricultural consultancy will not only facilitate the design and 
execution of the NCS on-farm trials, but it will also host PulsePEP – a Performance Enhancing 
Platform at the project’s heart.

Dr Pete Berry, ADAS head of crop physiology, says PulsePEP will be an online resource which provides ‘how to grow’ 
guides, hosts discussion groups and provides up-to-date information on the ongoing NCS trials. 

To be launched this autumn, he says: “PulsePEP will be a one stop shop – the place to go for anyone interested in 
growing pulses.”

ADAS has already established the Pulse Yield Enhancement Network, which comprises around 50 farmers who are 
already collecting information and monitoring the performance of pulses on their farms. 

“This has been insightful in showing the scope for high yields of peas and beans, but the challenge is to achieve those 
yields every year,” he says.  

NCS will enable this network to be broadened and to engage a greater range of farmer participants. 

“The overarching aim is to quantify the reduction in carbon footprint that can be achieved by increasing pulse crops, 
but to do that we need to undertake a lifecycle analysis,” he says.

ADAS will therefore be involved in collating the data from the on-farm trials, which will be fed into the UK’s first 
comprehensive lifecycle assessment of arable cropping systems, undertaken in work package one.

Continued from page 11
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BOFIN (British On-Farm 
Innovation Network) exists 
expressly for the purpose of 
bringing together farmers 

who are keen to test out innovations and be involved 
in on-farm trials, so is perfectly placed to be at the 
heart of NCS. 

Tom Allen-Stevens, who founded the organisation in 
2020, says: “We want to get farmers involved with 
this project and BOFIN will work with them, equipping 
them with the tools and guidance for the job.”

With the ultimate aim of bringing more science and 
better evidence into agriculture, he says BOFIN’s 
role in recruiting 200 farmers into the first stage of 
the project is well under way. 

These participants will have their carbon baseline 
measured by Farm Carbon Toolkit (see opposite), 
some will take part in the trials, and all will have 
their greenhouse gas emissions tracked throughout.

Also taking charge of media and internal 
communications for NCS, the next event BOFIN will 
organise is a workshop at which the so-called Pulse 
Pioneers, who are farmers participating in the 
project, can take a more in-depth look at the project 
and exchange ideas.

The workshop will be held this autumn – details at 
www.ncsproject.co.uk.

Lizz Clarke is the beef 
nutritionist who will 
oversee the beef feeding 
trials in the NCS project, 

with the key role of measuring whether beans can 
displace imported soya, and some other protein 
sources without loss of performance to the cattle.

Designing the experiments which will look into beef 
calf, grower and finishing rations, she will formulate 
both control diets (including soya/other protein 
sources) and treatment diets, in which soya will be 
replaced with UK-grown proteins. Keeping the 
analysis (eg metabolisable energy and percent crude 
protein) of the ration in each group as near to identical 
as possible, she will measure daily liveweight gains, 
killing out percentages and carcass conformation 
across breeds and genders in a succession of trials 
over the course of four years.  

Farm Carbon Toolkit  
sees the goals of the NCS 
project as closely in line 
with its own aspirations, 

which are focussed on cutting greenhouse gas 
(GHG) emissions and maximising carbon 
sequestration in agriculture, while producing quality 
food and goods from resilient and profitable farms. 

A not-for-profit organisation, set up by far-sighted 
farmers as early as 2010, FCT has developed one of 
the most popular carbon calculators, now in use 
across over 8,000 UK farms.

Chief executive, Liz Bowles, says: “Our aim with the 
project is to measure the impact of practice changes 
farmers are making to give clear evidence of the 
reduction in GHGs possible from growing and feeding 
legumes in different ways.”

The practical role of FCT throughout the project will 
be to support the participant farmers and measure 
the carbon impact of the changes they make as part 
of the trials.

“The research will then enable us to improve the 
accuracy of carbon calculators – not just of our own 
but of any in use in the farming sector,” she says.

A full list of direct participants in the NCS project  
is as follows:  

PGRO (Processors and Growers Research 
Organisation), AB Agri, ADAS, Agrii, BOFIN 
(British On-Farm Innovation Network), Cranfield 
University, Farm Carbon Toolkit, First Milk, GWCT 
(Game and Wildlife Conservation Trust), The 
James Hutton Institute, Kelvin Cave, LC Beef 
Nutrition, LEAF (Linking Environment and 
Farming), McArthur Agriculture, PBL Technology, 
SRUC and Wessex Water.
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DON’T LET YOUR PROFITS  
TAKE A TUMBLE
Think of your profit potential from home-grown feeds like a tower of  
Jenga pieces.

Removing any one of the key building blocks makes the tower less  
stable. Removing them all means your profits will tumble. Just like the tower.

But, keep them in place and you’ll be sure of getting the very best from  
your home-grown feeds. Because every stage of production, through  
processing, preservation, preparing, packing and protecting your  
valuable feed crop relies on the others to deliver outstanding stability,  
performance and profit potential. 

By working together, these  
products can prove a tower 
of strength for producing 
top quality silage and 
crimp, even in the most  
challenging conditions.

Safesil Pro and Safesil Challenge 
For all forages, dependent on dry 

matter. Safesil Pro is ideal for maize, 
wholecrop beans and all other forages 

drier than 25%.
Safesil Challenge is perfect for wet, 

late-cut silage which can be low  
in sugar.

PRESERVE

BaleSafe - treating with BaleSafe allows 
hay and straw to be safely baled up to 

25% moisture without wrapping and also 
reduces DM loss and improves stability in 

wrapped haylage at 50-75% DM.

Grain Crimping Machines and 
Dry Grain Roller Mills - to suit 

every size of projected throughput for 
cereal grains and pulses, either dry 

(up to 25% moisture) or crimping and 
ensiling (from 25 to 45% moisture). 

We offer an extensive range of 
Finnish-manufactured Murska / Korte  

machines that meet our exacting 
standards of engineering excellence 

and reliability.

PROCESS
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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.

ClampShield 500 - the ultimate 
protection for ensiled forage crops 
but with up to 75% less single-use 

plastic. This breathable polypropylene 
fleece can be reused over many years. 
Waterproof, easy to lay, and affording 

protection against birds. Sheets can be 
joined with hook and loop tape.

BaleShield 160 - durable protection 
for hay, straw and wrapped forage 

bales. Tear-resistant waterproof fleece 
can be used time and again. Ideal for 
protecting forage in the open, close to 

where it’s needed. Sheets can be joined 
with hook and loop tape and held in 

place with clamps and screws supplied.

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.

PROTECT

SilaPactor - available in a range of 
widths from 2.1 metres to 4 metres, 
weighing from 2.5 to 6.0 tonnes. A 
SilaPactor can increase compaction 

density by up to 40%, is proven to cut 
DM losses and it saves time and fuel. 

PACK

SiloBond - is a multi-purpose 
agricultural adhesive formulated to bond 
silage sheets together or attach them to 
clamp walls. Makes hanging side sheets 

safer and easier; reduces the risk of 
damage when filling; reduces overlap 

and saves on plastic.

NEW
PRODUCT

KlampClips - like an extra 
pair of hands during clamp filling. 

Manufactured from sprung 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, 6 and 8 metres.

PREPARE

Propcorn NC - is a proven, non-
corrosive successor to Propcorn. Safer 
to use, and with 70% less fumes than 
straight propionic acid, it is suitable for 

preserving whole or rolled grain and 
pulses with a moisture content of up to 

25%, in aerobic conditions.

ProFlake NC - is designed to 
improve the physical quality of dry-rolled 

grain, and increase the storage life of 
processed cereals by up to 3 months. 
It inhibits yeasts and mould growth, 

and mycotoxin formation and ensures 
significant reduction in dust levels, 
helping to improve animal health  

and performance.

CrimpSafe 300 and CrimpSafe 
Hi-Dry - CrimpSafe 300 ensures a 

controlled fermentation and maximum 
nutrient retention for ensiled crimped 

grain above 25% moisture content. For 
effective preservation and ensiling of 

grain below 25% use CrimpSafe Hi-Dry.
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Beef, sheep and arable producer, Josh Knaggs (pictured), 
has worked hard to cut out bought-in feed from his 
livestock rations and has now removed a feed bill of 
around £30,000 from his business accounts. 

So, when he started feeding his stock last winter and 
found neither his home-grown cereals nor beans 
performed as they’d previously done, it was a source 
of concern.

Farming with his father, Eric, over 283 hectares (700 
acres) at East Newbiggin Farm near Darlington, he says 
he usually uses home-grown barley and beans for 
rearing and finishing his beef and pedigree stock bulls. 
These animals are either sold fat through Darlington Mart 
or the best Limousin bulls from his Jorica herd will be 
sold for breeding, either privately or through Borderway 
Mart in Carlisle.

Achieving good health and performance is essential for 
the financial success of the family business, so when 
Josh encountered problems with last winter’s feed, he 
was quick to address the issues.

He says: “In a typical year we would have combined 
our beans at 20% moisture and treated them with 
Propcorn NC.”

However, in the face of last year’s heatwave and drought, 
the beans came off the field at 14% moisture. This meant 
they could be stored dry, and the plan was to roll them 
before feeding, as usual, through the farm’s mill.

“But when we put them through the mill, they were 
totally obliterated – just turning to dust,” he says. “We 
continued feeding them in the beef ration, but the stock’s 
performance really went downhill.

“We were feeding them to 8–10-month-old bulls, and the 
feed just went right through them,” he says. “Their 
intakes went down, their dung was loose, they became 
very restless and we had one case of clinical acidosis.”

Josh had worked with Kelvin Cave Ltd in the past, so he 
approached the company for advice on how to remedy 
the situation. His request came soon after KC Ltd had 
developed a feed treatment process, which had been 
formulated to deal with the dry grain stored on many 
farms, after last year’s hot summer.

“Milling dry cereals and pulses can be a dusty business 

 
 

 

A treatment to ‘temper’ grains and pulses 
- commonly used by the feed trade - is now 
being used on a Durham farm to address the 
problem of feeding poorly milled, dusty 
cereals and beans to beef.
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Opposite page: Young calves fed on home-mixed creep 
including tempered beans and barley. 

as any farmer who rolls grain of 14% moisture or less 
will know,” says KC’s technical director, Michael 
Carpenter. “We knew that very dry grain was shattering 
in feed mills, regardless of the type of rollers used. And 
some very small, dry grains escaped processing 
altogether and remained whole, even when they’d 
passed through the mill.”

This was the reason behind the company’s development 
of ProFlake NC, to be used as a treatment to ‘temper’ 
grain. It’s a process which is widely used in hotter 
climates, most notably Australia and New Zealand, and 
involves soaking the grain in a mixture of surfactants 
and preservatives, which causes it to swell, increases its 
feed value and makes it easy and dust-free to roll. 

“The UK feed trade uses a similar tempering process to 
reduce the dust and increase the shelf-life of feeds, but 
we didn’t see why the same benefits couldn’t be made 
available direct to farmers,” he says. 

Josh opted to use the recently developed product, 
ProFlake NC, which he briefly mixed in his feeder 
wagon, with both water (100 litres per tonne) and  
the beans. 

“This was soaked overnight, and in that time, the 
beans increased from 14% moisture to what I’d say 
is optimum – about 19.5-20%,” he says. “We then 
tipped the beans out of the wagon and put them 
through our Murska 350 mill, and they rolled into 
50p-piece sizes, exactly as they would in a normal year.”

Furthermore, palatability of the tempered grain 
noticeably increased, intakes improved and the cattle 
were said to appear very content.

As Michael explains: “Feeding ruminants pulses or 
grains which have been turned to dust in a 
mill is never a good idea as it will 
break down rapidly in the 
rumen and potentially cause 
acidosis.

“That’s why you’ll often 
see the biggest and best 
beef fattening units 
feeding higher moisture grain as it is 

Continued on page 18

East Newbiggin Farm facts
 
• 283 hectares (700 acres) of mostly low-lying Grade 3  
    land for beef, sheep and arable• Ap 200ha (500ac) arable (wheat, barley, beans, oats  

    and oilseed rape) and 80ha (200ac) grass 
• 80 pedigree and commercial Limousin (pure- and  
    crossbred) suckler cows calving in spring and autumn
• Progeny all retained or sold for breeding or finished on  

    the farm
• Bulls are typically finished at 15-16 months at 750- 
    800kg liveweight, heifers at over 550kg• 450 Texel cross breeding ewes, served to a Beltex or  

    Texel tup
• Creep feeds for both calves and lambs are grown and  
    mixed on the farm• All major feeds for all stock are home-grown including  

    rolled barley, beans and oats• Tempering used for the first time last winter on low  
    moisture grains and pulses
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Continued from page 17

more palatable, achieves higher intakes and better 
health and performance.”

Josh not only corroborates these observations but was 
so pleased with the outcome that he used the same 
process to temper his barley as soon as he saw the 
results on the beans.

“It was exactly the same story,” he says. “It was coming 
out like dust through the mill so we thought we’d give it 
a try.

“We’d actually had quite a good sample of barley at 14% 
moisture, which is good for storage but not great to 
feed,” he adds.

As with the beans, the tempered barley rolled a lot 
better, the improved palatability and intakes were clearly 
maintained and the cattle continued to be more content. 
All of this has allowed Josh to continue successfully 
feeding his almost exclusively home-grown rations. 
These include hoppers of rolled barley and beans (75:25 
by weight) with molasses, minerals and yeast, fed with 
straw to the bulls.

The slower-growing heifers are put on a total mixed 
ration which, in each tonne mix, comprises 500kg grass 
silage, 300kg tempered barley and 200kg tempered 
beans, with added minerals and yeast.

“All our major ingredients are produced in-house which 
is saving a fortune, especially the beans, with the current 
price of protein,” he says.

Even the calf creep, fed from around three to seven 
months, is grown on the farm, with each tonne 
comprising beans (200kg), oats (420kg), barley (340kg), 

molasses (30 litres), yeast and minerals (10kg).

“I haven't calculated the exact saving across the farm 
since the surge in grain and input prices, but in previous 
years, when we used to buy in more feed, it would not be 
uncommon for our feed bill to exceed £30,000 per year,” 
he says. “Now that costs are spiralling out of control, I 
feel it’s more important than ever to scrutinise our inputs 
and being more self-sufficient with our feeding is 
definitely helping control our costs of production.”

Tempering grain and pulses before rolling
• Uses a product comprising surfactants and    
   preservatives when adding water to dry grain

• Surfactants ensure water is quickly absorbed into  
   the grain
• Preservatives prevent mould formation on the  
   rolled grain 
• Recommended for use before rolling on dry  
   samples of grains or pulses
• Used by the feed-trade for many years but now  
   available to farmers 
• Adds to the shelf-life of rolled grain so milling can  
   be done in larger batches
• Prevents dust in the rolling process, so improving  
   rumen health and digestion
• The organic acids in ProFlake NC also increase the  
   energy content of grain 
• Tempered grain can be traded from farm to farm,  
   with a shelf-life after rolling of up to three months

Left: Rolled beans after 
tempering with ProFlake NC.

Right: Dry rolled beans 
at 14% moisture.

Bulls (8-10 months) on the fattening barley bean mix. 
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Continued on page 20

Lancashire farmer, Josh Rothwell (pictured), is adding value to grain on his tenanted farm, and 
says it’s the way he’ll make 200 acres pay, with minimal labour and investment.

When the local mill closed through which Lancashire 
arable farmer, Josh Rothwell, traded his grain, he had to 
move quickly to find an alternative means of selling his 
home-grown feed.

Most of the 180 acres (73ha) of cereals he grew on Pear 
Tree Farm were traded this way – delivered to the mill 
as dried, whole grain for processing and onward sale. The 
convenience of selling throughout the year in small 
batches suited the business in terms of labour and cash 
flow, and Josh was keen this throughput should continue.

The answer he found has, in fact, brought a bigger slice 
of the profit back to the farm, and he even buys in and 
processes grain from other farms, to keep up with 
year-round demand.

Josh farms with his parents, Stephen and Jane, on a 
220-acre (89ha) tenancy near Ormskirk. And with mostly 
grade II and III land, on a mixture of clay and sandstone 
rock, the family has often had to battle against the odds. 

The Rothwells have worked hard to establish a 
successful vegetable business, growing leeks, spring 
cabbage and spring onions, across around 40 acres 
(16ha) of the farm, and selling much of this produce to 
wholesalers on the Isle of Man.

However, conscious of his parents’ forthcoming 
retirement, and the difficulty of finding labour to step  
into their place, he has been keen to find a way of 
running the farm with a leaner team. With Emma, his 
wife, working full-time in dental nursing and on the 
farm’s accounts, Josh hopes to create a setup he can 
run largely on his own.

Automation for the vegetables would have been 
considered ideal, but had to be ruled out because of the 
capital outlay involved.

“To automate the leek line would cost £500,000-

Adding value to home-Adding value to home-
grown grain helps grown grain helps 

secure farm's futuresecure farm's future
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Continued from page 19

£700,000 and we do not have the volume, with 200 
acres, to justify that investment,” he says. 

He has therefore kept his focus on adding value to cereals, 
which he started in 2019 with the closure of the mill.

Beginning with a small, portable mill which ‘could not 
keep up with demand’, he soon upgraded to a Korte 700. 
Originally borrowing the machine from a neighbour, he 
went on to buy it second-hand. 

Some four years later, he upgraded to a brand new 
version of the same mill, purchased from Kelvin Cave 
Ltd, and says the investment of little over £20,000 is a 
tiny fraction of what would have been needed to make 
the vegetable business viable without his parents’ help.

Today, almost all of the farm’s cereals are stored in a 
shed, having been dried down to 14-15% on the 
premises if needed, from which point they are ready to 
roll. The final product is rolled and sold on an as-and-
when basis, mostly through South West Lancashire 
Farmers as animal feed.

A further bonus has come through some of the mill’s 
other former customers now buying direct from the 
Rothwells. With a weighbridge on the farm, the family 
is able to sell in bulk bags by the tonne, all of which 
helps retain value in the local economy and keep food 
miles low.

Achieving a quality sample is essential in adding value 
and satisfying this demand, so the cereals are run over a 
screener – removing awns and chaff – and tempered 
before rolling.

The tempering process involves the use of a product 
called ProFlake NC – newly introduced by Kelvin Cave 
last year – which is applied with a known volume of 
water and soaks into the grain.

“ProFlake NC acts as both a surfactant and preservative, 
ensuring the liquid is absorbed into the grain,” explains 
Josh. “We did use another product, supplied by the mill 
when it closed, but although it acted as a preservative, it 
contained no surfactants, so didn’t adequately soak into 
the grain before it was rolled.

“We found that the grain would smash rather than roll, 
so that’s why we switched to ProFlake, and we find the 
surfactants in this product make a noticeable 
difference,” he says. 

The product is applied, together with the water, around 
24-48 hours before rolling. This lifts the grain’s moisture 
content to 17.5-18%, and so provides a dust-free sample 

Above: Josh Rothwell’s Korte 700 mill.

Below: The grain cleaner.

that has a higher feed value than dry rolled grain – 
thanks to ProFlake’s ingredients, which include propionic 
acid – and is easy to roll and far more attractive to both 
use and sell.

“The milling process is not very labour intensive,” adds 
Josh, who can leave the mill running with minimal 
intervention. 

The result is a clean and dust-free product which is 
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Above: Samples show (left) barley straight from the combine, (centre) 
cleaned and treated with ProFlake NC and (right) cleaned, treated and rolled 
through the Korte 700.

Inset: Chaff and awns removed from the sample during cleaning and 
treatment with ProFlake NC.

perfectly rolled and pleasant to handle, and keenly 
sought as animal feed. Without shattering and dust, and 
with its elevated feed value, it is better than dry grain for 
ruminant digestion and health. 

Such has been the demand, that the farm is now 
processing around 1,500 tonnes of grain each year, only 
400 tonnes of which are grown at home.

Buying in grain to maintain the throughput and keep 
pace with demand, Josh says that, once he’s accounted 
for the cost of the ProFlake NC plus electricity, water and 
labour, the extra margin makes the process worthwhile.

He is also considering introducing livestock as an 
enterprise at Pear Tree Farm, to add further value, if  
the vegetables are stopped altogether.

He says: “When the mill closed, I wasn’t worried we 
would lose our market but I was worried that we’d lose 
the ability to sell in small, 10 tonne loads, and be 
obliged to sell in artics of 28 tonnes.”

However, he has turned a necessity into a virtue and 
expanded the business by trading a value-added 
product with year-round demand – still delivered in 
small loads – which will keep the farm in profit.

Confident he can operate largely single-handedly, 
he says: “With the labour situation as it is, it’s the 
only way I can see of making 200 acres pay.”

JS & J Rothwell & Son
• 200 acres of cereals and vegetables in Ormskirk, Lancs• Fourth and fifth generation of tenants work the farm• Retirement will force loss of labour-intensive work• Vegetables to be superseded by adding value to cereals• Grain now processed with ProFlake NC and rolled with  

    Korte 700
• The farm now buys in grain for processing and resale• Livestock may be introduced to use grain and add  

    further value 
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When you receive your silage analysis back from the lab, 
how did they arrive at the numbers you’ll use to ration 
feed for your stock? 

In this article I want to provide you with a greater 
understanding of the NIRS (Near Infrared Spectroscopy)
method for analysing feeds and forages. NIRS is quick and 
relatively cheap, compared with the old test tube (wet 
chemistry) methods that were used to build our ration 
formulation approaches. But NIRS can be very costly if the 
results are not sufficiently accurate to enable the best diet 
formulation from the results.  So, knowing where the 
pitfalls are helps us to use the results to best advantage.  
As Prof Stephen Hawking said: ‘The greatest enemy of 
knowledge is not ignorance; it is the illusion of knowledge’.  
For NIRS, just because you have a piece of signed headed 
paper showing the metabolisable energy (ME), protein, 
sugar, lactic and volatile fatty acid (VFA) concentration of 
your preserved feed, might not mean it is accurate and our 
background knowledge will help us determine whether or 
not it is believable, and indeed, usable.

Background and history to NIRS
Near infrared light is part of the electromagnetic 
spectrum which includes visible light, X-rays and 
radio-waves, and man has harnessed these physical 
phenomena to improve life in many ways. Near infrared 
light was first discovered in 1800 by Friedrich Wilhelm 
Herschel who was the Astronomer Royal and the first 

president of the Royal Astronomical Society.

The electromagnetic spectrum is indicated in figure 1, 
with the visible light spectrum expanded for more detail.

Rapid NIRS analysis was developed in the 1960s when 
Karl H Norris demonstrated NIR spectral data could be 
measured on samples of grain, and incorporated 
computers to interpret data to predict its composition. 
Phil Williams applied the technology to the large-scale 
real world of commercial commodities.

Understanding NIRS and 
its role in forage and 
feed analysis

When feed or forage analyses are returned from the lab, When feed or forage analyses are returned from the lab, 
results are not always as expected, nor as animal results are not always as expected, nor as animal 
performance would suggest. Dr Dave Davies, Silage performance would suggest. Dr Dave Davies, Silage 
Solutions Ltd, explains why this may be and why some Solutions Ltd, explains why this may be and why some 
types of feed should only be analysed using wet types of feed should only be analysed using wet 
chemistry.  chemistry.  

Friedrich Wilhelm Herschel
1738-1822
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Continued on page 24

The technique involves shining NIR light at the sample 
which excites the organic bonds between molecules, 
causing further NIR light to be emitted and this is 
reflected and measured by the spectrophotometer. The 
data can be captured in a graph, as shown in figure 2.

Different types of bond reflect different wavelengths and 
intensities of light. These differences enable mathematical 
models to be developed to provide detailed chemical/
nutritional analysis from the spectral data collected. 

So, the reflected light pattern will be different for a       

65 D-value silage, compared to one at 75 D-value. Small 
differences in spectral data can be as a result of large 
differences in chemical analysis. The graph, figure 3, 
represents the NIRS spectral data from seven different 
grass silages. 

The method
When a NIRS forage or feed analytical method is 
developed, a number of things have to happen to make it 
robust and accurate. There needs to be a model that 
takes the NIRS data from your sample and predicts the 
nutritional quality by comparing it to a reference set for 
the same type of forage or silage. The reference set, 
preferably at least 300 examples with a range of 
nutritional qualities, has been analysed by wet chemistry 
techniques. The reference set has also been analysed by 
NIRS, so a model of how the NIRS relates to the wet 
chemistry can be built up. This is the model that it used 
to interpret the NIRS data from your sample into ME, 
protein, sugar, lactic and VFA concentration. 

However, there are a few things to consider:

1. Is your forage represented in the model?   
If your silage lies outside the range of the reference 
set, then the model won’t accurately predict the 
quality of your forage. For example, if your silage has a 
dry matter (DM) of 55% but the model was only built 
from silages with a DM range from 25-35%, the 
prediction is likely to be inaccurate. 

2. Mixed forages.   
NIRS is not additive, so you cannot take a prediction 
for one forage and add it to a prediction from a 
different forage and use it to predict the value from a 

Near infrared spectrum starts approximately here.  Lab based NIRS uses the range 
400-2500nm and mobile NIRS uses the range between 700-1800nm.

Figure 1

Figure 2

Figure 3
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Dry Matter ME (Mj/kg)
Crude 

Protein (%)
NDF (%) Starch (%) Lactic (g/kg)

Grass silage 38.03 11.35 16.50 44.71 0 83.51

Maize silage 22.90 12.64 6.80 37.90 48.30 3.95

Mixed grass/maize
calc on DM basis

32.34 11.84 12.90 42.15 18.16 53.60

Mixed grass/maize 
using the maize 
prediction model

34.03 12.29 7.99 36.63 39.00 4.39

Mixed grass/maize 
using the grass 

prediction model
35.10 11.27 14.70 48.07 0 61.66

GRASS SILAGE

MAIZE SILAGE GRASS SILAGE : MAIZE SILAGE
50:50 mix DM basis

Table 1: Results from grass/maize silage analysis using different prediction models 

Make sure your forage is represented
As supply chains and economics encourage us to grow 
more variety of home-grown protein and energy sources, 
for example to replace the use of imported soya proteins, 
then we need to be very careful that the forage we want 
analysed is backed by a NIRS model with data from a 
representative set. For example, the following analysis 
was a wholecrop bean silage analysed by what is the 
standard UK wholecrop NIRS analysis, which is based 

mixture of the two. 

3. Changing farm practice.  
The models need to be updated to keep up with 
changes in on-farm practice, for example when we 
use new plant cultivars/species, or new ensiling 
methodologies. Getting a reference sample set is very 
expensive, so this is a difficult issue.

Mixed forages give wrong results
Mixing forages is common practice now and the example 
below shows the pitfalls of using NIRS on a mixed 
sample of grass and maize silages, when they are 
combined 50:50 on a fresh matter basis. 

These were analysed by NIRS. Firstly, the grass and 
maize were analysed separately before mixing, using the 
relevant NIRS prediction model, so, grass with the model 
from the grass reference set and maize with maize 
reference set. The samples were then mixed and 
re-analysed.  Because a mixed grass and maize silage 
NIRS prediction model does not exist, the mixed sample 
was interpreted by both the grass and maize prediction 
models. The results for DM, ME, crude protein, neutral 
detergent fibre (NDF), starch and lactic acid are shown in 
the table below. In addition, the table also uses the 
calculated value based on the pure grass and maize 
silage analysis of the 50:50 mix.

The individual grass and maize models were poor 
predictors of the nutritional quality of the mix, 
particularly in crude protein and starch. The only way to 
get a reasonable indication of the mix was to calculate it 
from the individual grass and maize results on a dry 

weight basis, but even then, we are not sure how 
accurate this will be when it comes to feeding out. So, 
the lesson here is – don’t send a sample of mixed 
forages to the lab for NIRS analysis! 

So, this helps to understand what can go wrong with 
NIRS. It also shows us that getting a NIRS analysis on a 
total mixed ration sample is a dangerous waste of time. A 
TMR sample NIRS analysis would need to have a 
reference set behind it with the same ingredients, which 
is not a practical, realistic or cost-effective proposition 
for the lab. 



concentrations above around 
3.5% water soluble 
carbohydrates (sugar), the 
NIRS models were 
underpredicting the content of 
WSC. The underprediction 
became worse, the higher the 
content of WSC there was. If 
the NIRS prediction models 
were accurate, most of the 
dots on the graph would be on 
or close to the solid line rather 
than the dotted line.

This work also found issues 
with the accuracy of NIRS 
prediction for other key 
measures of fermentation 
quality like lactic acid, VFA and 
ammonia-nitrogen.

Where does that leave us?
Users of forage/feed analyses need to be aware of the 
pitfalls of NIRS analyses. My recommendation for the 
major nutrients and the common crops (eg ensiled grass, 
maize and wholecrop cereals harvested at the usual 
grain fill stage), is that the standard NIRS analysis is 
relatively accurate, but be sceptical about the 
fermentation analytes.   

For non-standard crops such as wholecrop legumes, 
crimped legumes and herbal ley forages, at this point in 
time, ask for wet chemistry for the key components of 
starch, protein and maybe NDF. The analysis will take 
longer to do and cost more but it will be more accurate 
for your rationing and in the long run could save you 
£1000s through getting your diets right.

Quick check on the analysis
There is a quick check I use when I am suspicious about 
the accuracy of an analysis. Certain components of your 
analysis when added together should make up the 
majority of the whole sample on a dry matter basis. So, if 
your analyses are expressed on a %DM basis, they 
should add up to 95. If they’re given in g/kg DM, then 
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Analysis (Dry Matter) Result       Low                                                                     High

Dry Matter % 81.8    0                                  <20                                          >40                                        60

Crude Protein % 18.6    5                                  <10                                          >15                                        20

D Value % 56.0    56                                <62                                         >68                                       74

ME MJ/kg 9.0    9                                  <10                                          >11                                       12

pH 4.4    3                                  <4                                            >5                                            6

NH3-N of total N % -2.5    0                                  <5                                            >10                                        15

Ash % 8.1    0                                  <5                                            >10                                       15

Starch % 9.7    0                                  <15                                          >30                                       45

Sugars % 0.5    0                                  <1                                            >2                                            3

NDF % 39.1    40                                <50                                          >60                                      70

ADF % 23.4    25                                <35                                          >45                                        55

FiM Metabolisable Protein

MBP g/kg 43.3    0                                  <15                                          >30                                        45

MPN g/kg 126.6    50                                <60                                          >70                                        80

MPE g/kg 86.6    45                                <55                                         >65                                        75

Protein: "s"=0.47; "a"=0.68; "b"=0.27; "c"=0.089  Dry Matter: "s"=0.24; "a"=0.29; "b"=0.34; "c"=0.05

Fermentation Characteristics

VFAs g/kg 19.3    0                                  <20                                          >40                                        60

Lactic Acid g/kg 14.6    0                                  <35                                          >70                                       105

Intake g/kg ML 99.3    70                                <90                                         >110                                      130

Rumen Stability Value 334.6    200                              <260                                       >320                                     380

FiMPAL meq/kg -197.9    300                              <600                                       >900                                   1200

Table 2: Wholecrop bean silage analysed by standard wholecrop  
NIRS analysis (based predominantly on wheat and barley)

predominantly on wholecrop wheat and barley, (table 2).

Note the negative numbers which are both chemically 
and biologically impossible. A typical bean wholecrop is 
expected to analyse at between 17% and 21% for both 
protein and starch. 

These results indicate that the NIRS prediction model used 
was not appropriate, so the results were meaningless and 
do not even provide a guide. The best thing you can do 
with this type of report is light the fire with it!

NIRS can’t handle the sugar rush
The UK NIRS reference sets include many samples from 
over 25 years ago. In that time, grass varieties have 
changed, with many being higher in sugar, and chemical 
additives have changed such that more sugar is 
preserved. If the database is not updated in line with 
these changes, it will underpredict the sugar content of 
the grass silage being analysed.

In 2017, AHDB funded work to examine factors affecting 
dry matter losses in English silage clamps. As part of 
this work, samples were analysed both by traditional wet 
chemistry and the standard NIRS prediction models. The 
graph overleaf, (figure 4), shows the comparison of the 
two analytical results. The graph clearly shows that at 
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part of that project, a relatively small number of cows 
were fed a relatively small number of silages in Northern 
Ireland. The cows were fed a flat rate of concentrate in 
the parlour. This work was done at the end of the 1990s. 
The intake of forage was measured and the silages were 
scanned by NIRS and the calibration developed. There 
are lots of reasons why the results now could be wrong, 
not least that most cows are fed TMRs and the data 
collected represented the genetics and grass silage 
making techniques of the last century, in addition to the 
dataset being a very small number of silages with a low 
number of cows. Therefore, the intake figure is at best a 
very broad gauge and in numerous situations should be 
ignored, especially if your silage is over 30% DM and is 
not 100% ryegrass! 

Hope on the horizon for home-grown proteins
As part of the Nitrogen Efficient Plants for Climate Smart 
Arable Cropping Systems (NCS) project which involves 
Kelvin Cave Ltd and myself, amongst many industry and 
academic partners, samples of bean and protein forages 
will be analysed by both wet chemistry and NIRS. These 
results will help to identify weaknesses in the current 
NIRS reference set databases, and provide much more 
data to ensure the interpretation of analyses can be 
improved in the future.

Figure 4

that number becomes 950. The 5% or 50g/kg ‘missing’ 
is for things like pectin. Make sure all numbers are in the 
same units (often the lactic and VFA are in g/kg DM and 
the rest of the results are in %). If some numbers are in 
g/kg DM then divide these by 10 before using them in the 
sum of the components. The components to add together 
are: NDF, ash, crude protein, oil, sugars (for maize and 
wholecrop include starch), lactic, VFA. If these were all 
expressed as a % then I would hope the number would 
be somewhere between 85-95. If it is above 100 or 
below 75 then I begin to question the accuracy of the 
analysis. If this is the case, look at the date received in 
the lab, and compare that back to when you sent it. 
Samples analysed on a Monday are generally more 
inaccurate than later in the week, because most have 
spent the weekend in the post. If you cannot find a good 
reason, then ask for a reanalysis or send a fresh sample. 
Remember if it is an unusual crop, then this is the most 
likely reason, and you’ll need to ask for wet chemistry. 

Analyses poorly, but feeds out great
I also hear a lot of farmers saying their stated intake 
potential is low but the silage smells great and the 
animals love it and are eating a lot. The intake potential 
on the NIRS analysis was developed as part of ‘Feed into 
Milk’, a project that developed the NIRS calibrations. As 
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When Derrick Wilson decided to grow maize for the first 
time on his South Wales farm, he was keen to get every 
practice right and make the most of the crop’s benefits 
for his herd of Holstein Friesians.

Farming with sons, James and Robert, at West Pool 
Farm near the village of Pendine on the 
Carmarthenshire-Pembrokeshire border, the family felt 
their 600 cows would do well with maize in their milking 
ration. Now producing around 9,000 litres at 4.5% fat 
and 3.65% protein, the family say they’re particularly 
pleased with the lift in solids they’ve seen since the crop 
was introduced, around four years ago.

With an enterprise of 800 acres (324ha), around 500ac 
(202ha) of which are owned and 300ac (121ha) rented, 
the family were able to dedicate around 150 acres (61ha) 
to forage maize.

Fields were selected carefully for their sheltered, ideally 
south-facing aspect and their lower altitude, generally 

running at 300-400 feet above sea level and avoiding 
those on higher parts of the farm.

The team were happy with the yields of around 17 tonnes 
freshweight per acre, and keen to preserve all the feed 
value they could from the crop.

Tim Frost, Kelvin Cave’s representative in South Wales, 
said: “Maize can carry a high fungal loading, particularly 
in a wet year, which increases the risk of aerobic 
instability and waste.

“This, in turn, can reduce palatability and increase the 
risk of mycotoxin formation.

“Maize is also a high dry matter crop so extra attention 
needs to be given to compaction to exclude any air, as 
this would allow for the proliferation of yeasts and 
moulds.”

He therefore recommended the use of Safesil Pro which 
is specifically formulated for high dry matter silages in 
which it will inhibit fungal growth.

“Safesil Pro contains a variety of chemical salts which 
are licensed for use in the preservation of human food. 
In particular, sodium benzoate and potassium sorbate 
are important for the elimination of yeasts and moulds,” 
he says.

Derrick Wilson (L) with son James.

Newcomers to 
maize boost
milk solids

Continued on back cover

The Wilson family wanted to lift milk solids  
by introducing maize and say the crop has  
exceeded their expectations.
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“These preservatives are proven to be far more effective 
and reliable in silage preservation than bacterial 
inoculants, which simply encourage the fermentation to 
go in a particular direction.”

The Wilsons decided not to leave their maize silage 
fermentation to chance and opted to use Safesil Pro from 
the outset.

Always delighted with the outcome, Derrick says: “We 
feed the maize all year round and it is always perfectly 
cool. Our clamp has a face of about 11 metres wide 
which takes about a week to cross. In that time, it always 
remains stone cold, and stays that way in the trough.”

The ration is pushed up to the feed fence once a day, but 
there’s never any heating, nor waste to discard.

With heat considered to be one of the first signs of an 
unstable silage, this gives the family confidence they are 
not losing dry matter.

“Dry matter losses can easily amount to 20% in a clamp 
of maize, but this is something that’s very difficult to 
measure,” says Tim. “However, if the maize is cool and 
well compacted with no visible waste, DM losses will be 
kept to a minimum.”

James says their contractor, Richard Lewis, has brought 
a SilaPactor to compact the silage in the clamp in the 
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past. As well as helping in 
the exclusion of air, it also 
created a noticeable 
increase in the tonnage of 
maize ensiled in the pit. 

He says: “The herd is 
expanding all the time and 
we are always looking for 
more space, so getting more 
silage in the clamp is  
very useful.”

The analysis of the silage being fed this year bears out 
the success of the strategy. It has a dry matter of 36%, 
starch at 35%, a D-value of 74 and metabolisable energy 
of 11.6MJ/kg DM.  

The cows’ performance is the final arbiter, and Derrick 
says they’ve been very pleased with their performance 
since the crop was introduced.

“We’re on a cheese contract with First Milk so we 
get paid for solids, in particular for protein, so the lift 
in components have made it well worthwhile,” he says.

Main picture:Main picture: Maize crop at West Pool Farm. Maize crop at West Pool Farm.
Top:Top: Close-up on a handful of Safesil Pro-treated maize silage. Close-up on a handful of Safesil Pro-treated maize silage.
Inset:Inset: The Wilsons are pleased with their herd’s milk s The Wilsons are pleased with their herd’s milk solids since olids since 
introducing maize. introducing maize. 


