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Every season brings a new set of challenges, and this year is no exception. So far, we 
have seen record cereal and milk prices, a strong beef and lamb trade, and the 
favourable weather has produced some pleasing first cut silage. But despite this, there 
are many external factors which are set to have a profound effect on the agricultural 
industry. The added pressures of the global energy crisis, high input costs, the war in 
Ukraine (to name but a few) are already being felt and rising. 

With the cereal harvest just around the corner, we have asked three independent scientists: Dr 
Dave Davies, Dr Horst Auerbach and Dr George Fisher to look at various grain treatments from 
a financial, environmental, and nutritional perspective. Their findings highlight the most 
profitable and environmentally friendly methods for feeding home-grown cereals.

Focusing on protein production, we were pleased to have been involved in a Farming Connect 
initiative at Pantyderi Farm in Pembrokeshire, hosted by Eurig Jones. Trials co-ordinator  
Dr Delana Davies explains how the use of crimped peas and beans treated with Crimpsafe 300 
has eliminated bought-in proteins and increased profitability of their beef enterprise.

Another increasingly popular method of raising protein levels is the introduction of herbal leys. But, 
as explained by Dr Dave Davies, ensuring these produce the very best quality, high protein silage 
is not without its pitfalls. These can easily be overcome with sound management practices.

As well as the regular farm case studies and product updates, we are also launching two new 
initiatives: Slurry-Wise and Home-Grown Feeds Seek and Sell. Slurry-Wise is a nutrient 
management programme, developed in collaboration with Dr George Fisher, to ensure that our 
Digest-It customers get the most from their muck. Home-Grown Feeds Seek and Sell is our 
new web-based trading platform giving our customers a place to sell their surplus feeds or for 
those in need to publish their requirements.

These new initiatives, combined with our scientifically proven products and technical support, 
will help maximise your farm’s potential, minimise the impact of external influences and enable 
you to achieve your environmental goals.

In this issue we look at ways to 

mitigate the higher costs of energy, 

fuel and fertiliser by doing things 

differently ... and better!
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We regularly meet farmers who are keen to introduce 
crimped cereals or more sustainable protein crops into 
their feed but are unable to do so due to factors beyond 
their control, such as their location, soil quality, or 
stocking density. We also have customers who crimp 
sufficient stocks to meet their needs but would happily 
produce more if a ready market was available. Finding a 
way to connect the two seems the obvious way forward. 
Whilst there has always been some trading like this on a 
very local level, and crimped maize is often traded in this 
way, increasing such transactions could bring a real 
benefit to both grower and feeder.

Due to the increased cost of fuel and energy used in 
transport and third-party processing, the ‘middleman’ is 
needing an ever-increasing slice of the cake. Reducing 
the food miles between field and trough and keeping 
processing simple and local is a relatively easy way to 
reduce costs. The reduction in carbon footprint from this 
shortened supply chain will benefit the environment too.

Thus is born “Home-Grown Feeds Seek and Sell”.

The introduction of our free-to-use service, which can be 
accessed through the home page of our website, is an 
easy way for buyers and sellers to meet and work 
together. Kelvin Cave Ltd takes no responsibility for the 
accuracy of the information posted or for the financial 
dealings. We advise that any due levies should be paid to 
the relevant organisations.

Our claim that improvements can be achieved in terms of 
increased milk yield and quality, daily live-weight gain and 

(most importantly) profitability when maximising the 
quality and quantity of home-grown feeds is underpinned 
by robust trial data. This is also backed up by many 
farmer case-studies, as seen in previous issues of 
KnowHow. It makes sense that for those who cannot 
grow their own crops the next best thing is to source 
these feeds direct from other farmers, as close to home 
as possible.

With the increased cost of drying cereals, arable farmers 
would also benefit from looking at this alternative route to 
market, although it may seem a little daunting to 
deliberately cut a crop early and try to get a ‘dirty’ 
sample. However, the proven increases in dry matter 
yield, extending the harvest window to reduce pressure 
on staff and machinery, and freeing up land earlier for 
cultivations will all bring benefits. Adding a legume to the 
arable rotation as a break crop will also benefit the soil 
structure and weed control as well as fixing valuable 
nitrogen. Selling such a crop to a stock farmer will mean 
it can be harvested earlier for wholecropping, crimping 
(as shown in the Pantyderi article on page 4) or rolling 
and applying Propcorn NC at harvest. This earlier harvest 
will eliminate the cost of drying and reduce the risks 
posed by harvesting late, such as establishing the 
following winter cereal.

Our proven preservatives and clamp management 
products combined with our practical advice, backed up 
by our network of approved crimping contractors, will 
make the whole process of buying and selling on “Seek 
and Sell” as efficient and profitable as possible for all.

Home-grown feeds 
Seek and SellSeek and Sell cuts 
out the middleman 
to keep costs down
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Removing the air from a silage crop as the clamp is filled is essential to ensure a fast, efficient 
fermentation with minimal losses, make best use of available clamp space and reduce the risk of air 
penetrating the face during feedout.

Wholecrop cereal silage, which is, ideally, harvested at 35%-40% DM, is notoriously difficult to 
consolidate well using conventional tractor or loader rolling. This results in small pockets of air 
remaining in the silage mass resulting in the growth of yeasts, moulds and aerobic bacteria. At best 
this results in loss of dry matter and energy and a less than ideal lactic fermentation, and at worst the 
production of mycotoxins and silage that heats and spoils rapidly during feedout.

Silage-makers throughout the UK have proved that using a SilaPactor can save fuel, increase 
compaction density by up to 40% and leave a ‘clean’ face when cutting silage from the clamp.

In the UK wholecrop densities at 40% dry matter are typically between 450kg and 500kg fresh weight 
per m3 (source: AHDB). In clamps where a SilaPactor has been used, compacting in thin (15-20cm 
deep) layers, densities well in excess of 600kg per m3 can be achieved, and, because a SilaPactor is 
working across its full width (2.1m to 4m depending on model), fewer passes have to be made to 
achieve this result and less fuel is used.

If 500 tonnes of 40% DM wholecrop was ensiled at a density of 450kg/m3 1,111m3 of clamp space 
would be required compared to 833m3 if a density of 600kg/m3 is achieved. 

Furthermore, independent trials 
(J Conway 2008; Muck, Holmes 2001) 
show a direct correlation between 
compaction density and overall dry 
matter losses with a compaction 
improvement like this nearly halving 
those losses. Add in the proven  
effective preservative Safesil Pro  
and your wholecrop will give real  
improvements in animal  
performance as shown by 
the farmers who have  
featured in KnowHow  
over the last ten years.

More dry matter retained 
means more milk or meat 
from every mouthful and 
reduced expenditure on 
expensive concentrates. 

Make the most of 
what you grow!

COMPACTION
COMPACTION
COMPACTION

SilaPactor    SilaPactor   SilaPactor
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Continued from page 3

Last year, Pembrokeshire farmer, Eurig Jones, harvested 
20 acres (8ha) of peas and beans he’d grown as part of a 
Farming Connect trial. The mixed crop was calculated, 
through the Welsh Government/EU-sponsored project, to 
have cost him just £117 per tonne to produce. 

However, the crop produced a high-quality concentrate 
feed with an analysis of 26.6% crude protein, a 
metabolisable energy (ME) of 13.6MJ/kg DM and a 
D-value of 93.4%. If he’d used contractors, rather than 
his own labour and machinery, it would have cost him 
£223 per tonne to produce.

The pea/bean mix was preserved as crimp using a Korte 
1400 crimper and the preservative, CrimpSafe 300, 
applied at the time of harvest. It was stored and sealed in 
a clamp, ready to use in winter rations.

The haulm from the crop produced high-quality straw 
which was chopped and baled, and treated with the 
preservative, BaleSafe, to ensure it would store without 
spoilage. Analysis of the straw was ME 7.5MJ/kg DM and 
8.0 crude protein (see Table 1) and it was used instead of 
barley straw in cattle total mixed rations.

Crimped 
peas and 
beans
cut out all 
bought-in 
feed
A Welsh farming family, who grew and crimped peas and beans as part of a 
government/EU trial, has been able to completely cut out bought-in feed from 
their cattle rations.

Peas/beans Haulm

Dry matter (DM) %% 61.7 32.5

ME MJ/kg DM 13.6 7.5

Crude protein % DM 26.6 8.0

D value % 93.4 47.0

Yield 5.25t/ha 22 bales/ha

Table 1: Analysis of crimped pea/bean mix and haulm/straw

Peas and beans ready for combining.
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Farming beef, sheep and arable, with his father, Wyn, 
across 1,100 acres at Pantyderi Farm in Boncath, Mr 
Jones says that today, the pea/bean mix forms part of 
both the grower and finisher rations they feed to some 
400 head of cattle which pass through the farm each 
year. This has allowed them to completely ditch the 36% 
protein, maize distillers and rapeseed blend they formerly 
used. The cost of this blend at the time of the trial was 
£280 per tonne, but has increased in price to around 
£420 per tonne today.

He says: “We feel lucky we became involved with this 
project when we did as it’s an important step towards  
our goal of becoming self-sufficient in protein in the  
beef enterprise.”

Dr Delana Davies from Farming Connect, who managed 
the project, said: “The process of crimping is perfect  
for livestock farmers, many of whom do not have dry 
feed storage.

“By crimping the crop, all they need is a small clamp, 
which can even be outside, which you can find or create 
on most livestock farms,” she says. “Bagging the feed in 

tubes is another option, which can be carried out by  
a contractor.”

However, she says the high nutritional analysis will prove 
to be the real attraction of the crimped pea/bean mix. 

“Both the high protein and energy highlight what a 
tremendous feed it is, plus the protein quality in terms 
of limiting amino acids is superior to barley and silage,” 
she says.

Cost of the ration
Independent nutritionist, Hefin Richards, used the legume 
mix to formulate grower and finisher rations equal in 
energy and protein to the previous year. The daily ration 
costs were £1.29 and £2.18 per head for the growing and 
finishing ration. This compared with £1.35 and £2.39 per 
head the previous year and resulted in a saving of £5,588 
per 200 head of growing and finishing cattle on Pantyderi 
Farm (see Table 2). All ration costs assumed the crimped 
legume mix was made by contractors but would have 
been substantially less if the farm’s own costings (own 
labour and equipment) had been used. 

Growing ration Finishing ration

Year 2020 2021 2020 2021

Cost/head/day £ 1.35 1.29 2.39 2.18

Cost saving £ 1,800 3,788

Table 2: Cost and saving of crimped peas/beans over a 36% protein maize distillers/rapeseed blend

Continued on page 6

Combine ready to start.Wyn and Eurig Jones.
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Continued from page 5

Livestock performance
As well as achieving a saving in cost, the rations have 
lifted daily liveweight gain. This was predicted for the 
grower ration to increase to 1.19kg/head compared to 
1.15kg in 2020. In the finishing diet, predicted gains 
increased to 1.44kg/head/day compared with 1.43kg/
head/day in 2020. 

The reality reported this winter on the Jones family farm 
is somewhat better. 

As Mr Jones says: “We’ve been really pleased to see 
growth rates of close to 1.5kg/day in weaned calves and 
the older groups.”

Mr Richards says that not only are the home-grown 
legumes cheaper, but farmers who grow them are not 
exposed to the volatility of the protein feed market. 

“Margins in beef are very tight so if you are growing 
rather than buying in, your costs are far more controlled,” 
he says. “While the cost of buying a tonne of feed may 
increase from, say £170 to £350 in the space of under a 
year, the costs associated with growing will change far 
less, especially if you’re not buying fertiliser.”  

No fertiliser used
In fact, no artificial fertiliser was applied to the pea and 
bean crop at Pantyderi, and the only further treatments it 
received before harvest were the pre-emergence 
herbicide at drilling and two spray applications for 
chocolate spot. 

Other benefits include the lack of a need for haulage of 

purchased feeds as diesel prices rise, and equally, the 
avoidance of soya in the diet which is not permitted under 
the terms of some contracts. 

Furthermore, the nitrogen left in the soil by the legumes 
has given tangible benefits to the following crop of wheat.

Dr Davies explains: “We have nitrate sensors in the field 
and we found that nitrogen was not required for the 
following crop of winter wheat until April.”

This was thanks to residual nitrogen from the nitrogen- 
fixing nodules on the roots of the legume, estimated at 
approximately 100kg per hectare.

An industry first
“We believe this is the first time peas and beans have 
been bi-cropped in this way,” she added. “Although the 
Processors and Growers Research Organisation [PGRO] 
has carried out promising plot trials, nothing similar has 
been done on a field scale before.”

She says: “Growing the crop has proven to be successful 
on so many fronts. It has reduced the purchased fertiliser 
and feed requirements for the farm and reduced the 
carbon footprint of the beef enterprise, so improving 
sustainability credentials.”

Mr Jones himself says he’s increased his acreage to 30 
this year and hopes to grow more in 2023.

Mr Richards concludes: “The aim at Pantyderi was to 
increase self-sufficiency, maintain performance and 
reduce costs, and all of those boxes have been ticked.”

Right: Nitrogen fixing root 
nodules returned an estimated 
100kg/ha of nitrogen for the 
following crop of wheat.

Facing page:  Crimped peas 
                        and beans.
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How, why and with what success was the pea and bean crop  
grown at Pantyderi Farm?

• Single crops of beans or lupins had been considered for Pantyderi Farm, but bi-cropping beans  
   and peas and crimping them was considered to have a greater yield potential. The storage of  
   crimp was also considered to be suited to typical livestock farm facilities.

• The growth habits of beans and peas are very complementary – the peas provide earlier and  
   better ground cover which helps smother weeds while the beans provide a scaffold to help the  
   peas stand later in the season.

• The two crops also benefit from the same agronomy approach.

• Choosing to crimp gives flexibility to the timing of harvest, through a degree of tolerance to  
   uneven ripening. The aim was to harvest at 30-35% moisture to meet the requirements for  
   crimping as well as the combine harvesting.

• Growing the crops together tends to synchronise any varietal differences in time to maturity.

• A further benefit of the two crops was the different sizes of the pea and bean, with the peas filling  
   gaps between the larger beans in the clamp. This minimised air pockets and facilitated the  
   attainment of anaerobic conditions to achieve a quick and stable fermentation. 

• Lime was applied to the trial field at a variable rate of 937kg/ha to lift the pH from 5.8 to the ideal  
   for beans of pH6.5.

• Farmyard manure was applied at 25t/ha; there was no requirement for artificial nitrogen.

• The seed was planted in two passes on 22 April; the beans were sown first at a rate of 308kg/ha  
   and a depth of 60mm, followed by the peas at 225kg/ha and a depth of 30mm.

• Seed rates were calculated using an app available through the Processors and Growers Research  
   Organisation (PGRO). 

• A pre-emergence herbicide was used and a fungicide was applied to tackle chocolate spot.

• The crop yielded 5.25t/ha - 42 tonnes from 20 acres (8ha) – and also produced nine bales per  
   acre (22 bales/ha) of haulm, which is nutritionally superior to straw.

• The crop was harvested on 3 September using the farm’s own combine, fitted with a side knife. 

• Apart from having to clean out the combine sieves on the first day when the crop was slightly  
   damper around the headland, the crop was combined easily.

• A local crimping contractor processed the crop, applying four litres per tonne of CrimpSafe 300  
   diluted 50:50 with water and the clamp was rolled and sealed.

Farming Connect is delivered by Menter a Busnes and Lantra Wales and funded by the Welsh 
Government and the European Agricultural Fund for Rural Development. 
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In this year of great uncertainty, even more so than 
previous years, and with the massive increase in 
costs of fertiliser and feeds (such as urea and 
nitrate), it is more important than ever for farmers to 
be furnished with the correct information to make 
informed choices.

For these reasons I would like to run through some recent 
on-farm findings comparing rolled barley treated with a 
urea-based preservative and crimped barley treated with 
human food preservative salts.

A farm in West Wales frequently combines barley for 
either crimping or rolling, and in some seasons both. Last 
year both crimped barley and rolled barley were made 
from the same field. The crimp was treated with 
CrimpSafe 300 and the rolled barley with Maxammon. In 
late January samples of both were taken and analysed for 
dry matter and crude protein using traditional chemical 
methods. When taking the samples, the farmer’s first 

notable comment was the higher yield of grain at 
crimping stage compared to rolling stage.  However, we 
must not forget that many things change during grain 
maturation including the dry matter content.  Fresh yield 
could be misleading.

Analyses
Traditional chemical analyses of forage and feed 
components are often expressed on an ‘as received’ or 
‘as fed’ basis not on a dry matter basis.  What this means 
is that they are on a fresh matter basis, so for comparison 
purposes a conversion to dry matter basis is required.

The table below indicates the complete set of results as 
analysed and after calculation.

Looking at the protein on an ‘as received’ basis would 
indicate a higher protein content from rolled barley than 
crimped barley. However, when considering the DM 
content, the crude protein on a DM basis was 1.5% higher.  

Rolled Barley - Maxammon treated Crimped Barley - CrimpSafe 300 treated

Dry Matter % (lab)  84.09  58.55

Protein as received % (lab)  13.60  10.35

Protein % DM (calc)  16.20  17.70

Yield t Fresh Matter/acre (farmer)   2.00    4.50

Yield t Dry Matter/acre (calc)   1.68    2.63

Yield kg Crude Protein/acre (calc) 271.65 464.98

Where has all the Where has all the 
protein gone?protein gone?
Dr Dave Davies - Independent Silage Researcher, Silage Solutions Ltd
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When we consider the yield on a fresh matter basis there 
appears to be 2.5t more when crimping compared to 
rolling.  However, on a DM basis the yield difference is 
around 1t in favour of crimping. Therefore, when 
comparing crude protein yield the crimped barley 
outperformed the rolled barley by 193 kg/acre. Bearing in 
mind that the rolled barley has received an additional 15 
kg/t FM of urea, these results are of massive importance 
given the cost of bought-in nitrogen this year.

Let us just run through those likely ballpark costs.   

For both crimping and rolling there is a requirement for 
grain processing and sheeting.  I suppose there is a 
requirement for consolidation with crimp that is not 
required for rolling; but overall, these processing and 
storage costs are similar for both processes.  Thus, the 
big difference is the additive and the relative costs of 
these. Products for urea treatment of grains are currently 
in excess of £1,200/t of product at an application rate of 
30kg/t. That equates to over £36/t treated.  

CrimpSafe will vary depending on crop DM and 
application rate between £7-10/t treated. Using these 
figures to calculate additive cost/kg crude protein 
achieved comes out at 26.6p/kg crude protein for urea 
treatment versus 6.8–9.7p/kg crude protein for CrimpSafe 
treatment. Admittedly, cereal grains are supplying starch 
as well as protein, but the main emphasis of the urea 
treated grain approach is the protein enhancing qualities 
of this product type.

So where has all the protein gone?   
As the crop matures there comes a point where field 
losses of dry matter and quality increase, thus a lot of 
protein is lost prior to harvest.  In addition, previous 
research by myself and Dr Horst Auerbach has found that 
40-70% of the urea nitrogen applied to the grain is lost to 
the environment through conversion to ammonia and then 
volatilization from the store before it reaches the animal’s 
mouth.  This last figure is unbelievable at first glance but 
if you have ever smelled urea-treated grains they do 
smell like a soaking wet baby’s nappy. That’s the 
ammonia disappearing up your nose and elsewhere, but 
not getting into the rumen where it could be useful.

All in all, I would be strongly advising farmers this year to 
make the most of any cereals they are growing for their 
stock and crimping them to keep the protein in the feed 
and reduce losses of both precious fertiliser and feed 
nitrogen. One of the other un-costed advantages of 
crimping is the land can be reworked and planted that 
little bit earlier making the next cropping cycle more 
efficient too.
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The mounting economic pressures caused by soaring prices for fuel, fertiliser, feeds, and utilities are being felt by 
farmers around the world. With the additional demand on farmers to reduce the environmental impact of their 
farming activities, improving the efficiency of crop and animal production is paramount now, more than ever, for 
the future of the agricultural industry. For this to be achieved it requires a significant reduction in emissions of 
greenhouse gases (GHG), such as carbon dioxide, ammonia and methane. 

With no sign of change for the better on the horizon, drying cereals with a moisture content of 14-22% will not be an option 
this season due to a shortage of fossil oil and gas in combination with sky-rocketing prices. But what is the best alternative 
for the farmer´s pocket and the planet? The answer is simple and straightforward: stick to the standard method of treating 
moist cereals with propionic acid-based preservatives as opposed to urea-based products! The research behind it is very 
clear. There is no question about the efficacy of either method in preventing mould growth during storage. However, 
between the time of applying the additive and opening the clamp about 40-50% of the nitrogen added by urea-based 
products is lost in thin air. When the clamp is opened, up to 30% more nitrogen is lost during feed-out, which is evidenced 
by the smell. The urine-like smell is that of volatilised nitrogen in the form of ammonia!  

Regarding treatment costs, we are looking at around £40/t for urea-based products vs approximately £20/t for propionic 
acid-based products (e.g. CrimpSafe Hi-Dry applied at 6 lt/t). An unlikely shortage of soluble nitrogen in the TMR can be 
avoided by adding feed-grade urea in the mixer wagon, which results in zero nitrogen losses by volatilisation. 

Crimping vs Urea 
treatment

- better for your pocket - better for the planet?
Dr Horst Auerbach, International Silage Consultancy (ISC), Halle (Saale), Germany
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In a recent beef trial using grass 
silage as the sole forage source, 
Huuskonen et al (2020) clearly 
showed that better dry matter intake 
and liveweight gain were attained by 
the cattle fed moist, crimped grain 
compared to those fed dried grain. 
Furthermore, there was a lower 
efficiency of dietary protein utilisation 
by the animals fed on urea-treated 
grain compared with those fed on the 
propionic acid-treated grain. This 
concludes that urea-based additives 
are not only detrimental to the pocket 
and the planet but are also not 
beneficial to the animal!

For decades farmers have been crimping and ensiling cereals with a moisture content of 25-35%, combining high 
cost-efficiency with significant advantages over cereals harvested and processed at lower moisture levels.  These 
advantages include lower field losses, higher yields, higher digestibility, lower mycotoxin concentrations and higher 
flexibility regarding harvest date. 

However, stability during feed-out must be ensured by using suitable silage additives to prevent DM losses, mainly 
manifested as the climate-relevant carbon dioxide formed during storage and emitted into the air after the clamp is opened. 
Although heterofermentative inoculants and chemical preservatives (e.g. CrimpSafe 300) both control heating, there are 
significant differences between them when it comes to controlling the amount of carbon dioxide released. As shown in 
Figure 2 where heterofermentative inoculants, applied to high-moisture crimped barley, facilitate carbon dioxide-forming 
pathways by using sugar and/or 
lactic acid to produce antifungal 
acetic acid. All heterofermentative 
lactic acid bacteria possess 
proteolytic activity, resulting in dry 
matter losses and increase 
greenhouse gases. 

Based on the current barley price of 
£310/t, and a DM loss reduction of 
about 15kg/t DM ensiled by applying 
the chemical preservative, the 
savings amount to £4.65/t DM 
ensiled. The chemical preservative 
also combines a high efficacy against 
heating of crimped and ensiled 
cereals with a low amount of carbon 
dioxide formed during storage, which is better for the farmer’s pocket and the planet.

In summary, the current financial and environmental challenges make the efficient production and preservation of 
home-grown cereals a key factor in sustainably maintaining the profitability of livestock production. 
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up to improved resilience and profitability within the farm 
business.

Pressure to reduce carbon use
The pressure on food production systems to reduce 
carbon use is not going to go away, or be delayed, 
because of rising input costs. National governments are 
committed to reductions in carbon use in all sectors.  
Whilst we can hope that the pressure on this issue might 
back off as the current crisis continues and thoughts turn 
towards food security, carbon reduction targets will 
remain in some form and we will be expected to deliver.

What can crimping do for carbon footprints?
The answer to this question is very circumstantial.  It 
depends on your system and how you bring in feed to 
supplement forage. But we know enough to provide  
some pointers.

Crimp for your pocket. Crimp for our planet

The pressure on production systems from rising and volatile costs is clear,  
but we shouldn’t ignore the carbon story. The need to reduce carbon use  

will remain - and crimping can help with both.

Regular KnowHow readers will understand our enthusiasm 
for crimped grain based on feed quality, yield, impact on 
animal performance and costs relative to concentrate feed 
energy sources. But, as a reminder and for our newer 
friends, harvesting wheat or barley just as the main leaves 
are dying off (25-35% moisture content in grain), treating 
the crimped grain and chaff with a preservative and 
ensiling, produces a high energy (13MJ ME/kg DM) feed 
that can significantly reduce bought-in concentrates.

Financial benefits of crimping
Taking the crimping approach not only reduces bought-in 
feeds but also, compared to dried home-grown or 
urea-treated grain, animal intakes are higher and cattle 
growth rates improve (by 6% in Finnish studies), as do 
milk yields (one litre/cow/day from 38 to 39 litres in 
continental studies). At a time when input costs are rising 
and it looks like cost volatility is here to stay, this all adds 

Dr George Fisher - Independent Plant Nutrition Consultant
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Crimp for your pocket. Crimp for our planet

Switching from grain drying to crimping - in carbon 
lifecycle analyses conducted by the Swedish Polytechnic 
in Finland and the Swedish University of Agriculture, 
drying grain from a 20% moisture content to preserve and 
store has the carbon equivalent cost (CO2e) of 39.1kg 
CO2e/tonne of grain.  Taking the same grain and crimping 
it for preservation has the carbon cost of 
11.9kg CO2e/tonne.

The lifecycle analyses include the manufacture and 
delivery of all inputs to the two processes, the operation 
of the drying or crimping, and the disposal of waste (such 
as plastic sheeting from the crimped ensiled grain).  The 
main reason for the big difference is the extra energy 
used in grain drying.  And it is a big difference, but what 
does it mean to a system?

For a beef finishing system based on silage and grain, the 
switch from drying to crimping can reduce the carbon 
footprint per kg of meat produced by about 0.1kg CO2e. 
This doesn’t sound like much, but it is 1.5% of a typical 
cereal/silage beef system and reducing carbon is a matter 
of accumulating small advantages.

Replacing some dairy concentrates with crimped grain - a 
tonne of bought-in dairy concentrate will typically have a 
carbon footprint of 1kg CO2e/kg product. If we are going 
to replace some of this, we must account for the carbon 
use in growing the grain as well as crimping it and AHDB 
(Cereals and Oilseeds) studies suggest a carbon cost of 
360kg CO2e per tonne of grain.  So, the carbon footprint 
of a kg of crimped grain is 0.37kg CO2e/kg product.

The rest is just maths. If we can replace a half tonne of 
bought-in concentrate per cow per year with crimped 
grain, then we can reduce carbon use by 315kg CO2e per 
cow per year. For an 8,500-litre cow with an average 
carbon footprint of 1.25kg CO2e per kg of milk produced, 
that’s 2.5% of her carbon footprint reduced.

And that’s quite an impact for a relatively simple solution.

Above:  Could economic and environmental 
considerations signal a reduction in the use  
of grain dryers?
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Preserving the value of home-grown feed and forage 
takes on an added importance this season, as farmers 
seek to avoid waste and achieve the highest value from 
everything they grow.

Rob Moore, who runs a contracting business with his 
father, Andrew, in Lichfield in Staffordshire, says 
producers in his area are more keen than ever this year to 
reduce any risk, and maximise the nutritional value of 
their crops.

When a farm’s viability depends on home-grown feeds 
and forage, he finds it concentrates minds on getting 
everything right.

This is reflected in particular in the use of BaleSafe, a 
preservative which allows bales of either hay or straw to 
be stored and kept, unwrapped, in perfect condition. This 
is irrespective of the weather that’s thrown at the crop at 
the time of harvest and is effective in hay and straw at 
moisture contents of up to 25%. It can also be used in 
wrapped haylage if required, at dry matters between 50% 
and 75%.

Trading as Moores Agricultural Contractors, Rob and the 
team run four New Holland big square balers and make 
around 30,000 bales of straw and hay each year. Around 
2,500 acres of straw is bought in the swath, for baling 
and sale by the business.

Rob says: “If we can see rain coming or if the straw isn’t 
quite ready to conventionally bale, we would always use 
BaleSafe as an insurance.

“We also reckon it gives us two extra hours of baling each 
day – an hour in the morning and an hour in the evening 
– and we’ll happily use it all day to get the straw in.

“We also find we use less plastic on grass crops, as we 
now have the option of treating rather than wrapping,” 

he says. “Previously, if something was not quite fit to 
bale, we would have wrapped it, but we can save that 
cost by having an applicator on the baler and using 
BaleSafe instead.”

In addition to offering flexibility in catchy conditions, this 
also ensures the company’s reputation for selling high 
quality hay and straw, which won’t be either dusty or 
mouldy, is maintained. This is achieved by the 
preservatives in BaleSafe which include a unique blend of 
propionic and benzoic acids and human food 
preservatives, specifically formulated to preserve higher 
dry matter forages.

Many of Rob’s customers also follow suit, and he 
describes one who grows oilseed rape after second wheat.

“It’s so important to him to get the rape sown in August 
that he uses BaleSafe on everything, just to get the straw 
off the fields straight behind the combine, and his crop 
into the ground a few days sooner,” he says.

The company also runs a straw grinder and Rob says the 
lack of mould or dust in BaleSafe-treated straw is far 
better for the operator, as well as the livestock.

On the Moore family’s own farm, which comprises 100 
acres each of grassland and cereal and 180 acres of 
maize, he says he often calls upon BaleSafe to maintain 
the quality of forage.

Also running a Korte 1000 mill, he rolls and crimps grain 
for his own and his customers’ use. 

He says: “We can see plantings are changing and have 
noticed more maize this year. This could be either foraged 
or crimped as a high-quality concentrate feed, which has 
the potential to save significant feed costs in such an 
expensive year.”

More contractors’ 
straw and hay 
goes unwrapped 
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Forage type Moisture content
Wrap 
need

Preservative recommended

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

High moisture hay and straw 15-25% moisture No BaleSafe essential for unwrapped bales

Haylage (high dry matter)
25-50% moisture (or 

50-75% DM)
Yes

BaleSafe will improve fermentation and 
reduce DM loss

Silage
More than 50% moisture 

(under 50% DM)
Yes

Use Safesil Challenge to kill yeasts, 
moulds and undesirable bacteria  

from soil contamination

Preserving grass and straw at different moisture contents

“If we can see 
rain coming or 
if the straw isn’t 
quite ready to 
conventionally bale, 
we would always 
use BaleSafe as an 
insurance.”

Rob Moore

On using BaleSafe:
Above:  Rob and Andrew’s four balers, together with one belonging to  
Nick Hollinshead (far right) who works with them during peak season.

Facing page: One of Rob and Andrew Moore’s balers in action.

Below: Rob Moore with his beef cattle.

To learn more about the Moore's contracting business,  
see the "Over the Hedgerow" article on our website.
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CROPS

      HEAVY METALTECHNO
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.

Safesil for Wholecrop

Ideal for wholecrop, Safesil Pro preservative 
can be used to produce a clean fermentation 
with greater aerobic stability leading to a 
more palatable richer in nutrients feed from 
wholecrop and pulses. 

Don’t forget Safesil Challenge for lower dry-
matter and sugar late season grass silages.

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% moisture content, use CrimpSafe 
Hi-Dry. 

Propcorn NC 

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. 

▼▼ ▼▼

Welcome to a run-down of the biggest hits with farmers and contractors this crimping season!

Our compilations of the best products for home-grown cereal and wholecrop feeds will help 
you maximise yield, improve productivity and save money on bought-in feed.

They include a range of preservatives developed through long-term TECHNO-logical and 
scientific research and testing that maximise nutrient retention and aerobic stability - even in 
the most challenging of harvesting conditions.

With a comprehensive range of HEAVY METAL grain crimping and dry rolling machines to 
choose from, all famed for delivering outstanding performances, there’s one to suit every 
throughput requirement, together with a host of customising options too. Sounds good!

PRESERVE PROCESS
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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.

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.

ClampNet - for improved clamp protection.

Reduces sheet damage by birds and vermin and the 
need for complete weight coverage.

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.

CROPS

COVER VERSIONS      COUNTRY CLASSICS

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.

▼  ▼  ▼▼

Giving a big hand when it comes to laying side sheets, our COUNTRY CLASSICS include a line-up of 
spring clips for different clamp wall thicknesses, accompanied of course by the ever-popular and 
always essential side sheets themselves. The Wile grain moisture meter is also one to watch, since it 
can out-perform anything in the field, thanks to its high accuracy and ease of use.

Last, but by no means least, our COVER VERSIONS collection will help to keep your crops in 
tip-top condition and protected from aerobic degradation, birds, vermin and the elements.

Of course, just like musical tastes it’s good to mix things up a bit. So consider maximising your 
output by selecting products from every ‘genre’ that’ll work together to deliver some truly 
amazing results and have you rockin’ your home-grown feed production for years to come!

PROTECTPREPARE

SilaSpray Compact  - applicator for 
accurate application of preservatives 
through your crimper, baler or forager.
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Every year since he started farming in his own right, 
Jonathan Guilding has forward-bought concentrates to 
feed his beef cattle. With good trading advice, he’s been 
able to buy well, avoid price peaks and secure his 
supplies for the 400 head he finishes each year at Culver 
Street Farm near Stogursey in West Somerset.

But not this year.

He says: “Since we started here in 2009, the system of 
forward-buying at a set price has not let me down. We 
would buy around 150 tonnes of an 18% protein, 
cereal-based blend which would see us through the year. 
We could doctor the blend however we liked to match our 
forage, which we’d do in consultation with our nutritionist. 

“But today, this isn’t feasible as the concentrate price is 
too high,” he says.

Farming 500 acres of tenanted land in partnership with 
his wife, Ann, and father, Andrew, it has now become 
imperative that he finds alternatives to bought-in feed and 
curtails increases in costs of production.

His first step in this process has been to consider more 
home-grown forage – the cheapest feed source after 
grazing on any farm. Already producing superb quality 
grass silage, this will continue to form the basis of his 
rations.

In fact, his silage was described by his independent 
nutritionist, Rob Mintern, as ‘amazing in quality, especially 
in a difficult year’. 

Rob says: “It was amusing that a beef client produced 
better silage in 2021 than most 10,000+ litre dairy herds.”

His comment was based on an analysis of 12.1MJ/kg DM 

A Somerset beef and arable farmer says he is forecast to make 
significant savings on his input costs by boosting production of the 
highest quality, home-grown forage he is able to make.

Finding forage 
alternatives to 
concentrate feeds
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metabolisable energy, 17.9% protein, a D-value of 75.8, 
together with low ammonia nitrogen and massive intake 
characteristics (see above).

“When you have silage this good, you only need a small 
amount of high-quality concentrate to make better use of 
the forage,” he says.

Keys to silage quality

Jonathan describes the keys to achieving this quality as 
taking multi-cuts which begin in late April; personally 
taking charge at the clamp to pace the arrival of trailers 
and ensure each layer is compacted; using a SilaPactor, 
which he says lives up to its promise of increasing silage 
density by 40%; and using the preservative, Safesil. This 
product inhibits the activity of yeasts and moulds and 
ensures the feed value of grass is quickly preserved and 

retained. (See panel on page 21 for more silage-making 
details.)

Added to this is attention to detail for sheeting, and the 
use of short-term leys of modern Italian, perennial and 
hybrid ryegrasses which are down for 24 months. 

“Taking multi-cuts is a mindset thing,” he says. “It took 
me a while to get over the need for big yields but you 
soon see the saving in concentrate.”

Equally, he says he will not scrimp on the products he 
needs to preserve the silage well, whether that’s the 
quality of top sheeting (he used O2 2in1 Barrier last year), 
heavy duty side sheets, or a proven preservative.

“Yes, there are hundreds of additives on the market but 
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Forage Analysis Report
Kelvin Cave Limited
Farm A. Guilding
Material Type
Variety

Contact Kelvin Cave 
Culver Street Farm

Additive      Safesil
30/11/21Received DateLab Report No.

E21190687Grass Silage

HighLowAnalysis (Dry Matter) Unit Result

 Dry Matter 43.9%
15 3525 45

 Protein 17.9%
7 1511 19

 D Value 75.8%
56 7264 80

 ME 12.1MJ/kg
9 11.610.3 12.9

 pH 4.5
3.4 4.23.8 4.6

 Ammonia N as % Total N 2.4%
0 63 9

 Sugars 5.1%
0 42 6

 Ash 9.7%
0 105 15

 NDF 40.5%
35 5545 65

 Oil B 4.8%
1.5 4.53.0 6.0

Metabolisable Protein

 FME 8.8MJ/kg
6.5 8.57.5 9.5

 ERDP 122.7g/kg
50 11080 140

 DUP 18.4g/kg
4 2012 28

Protein: s= 0.66; a= 0.69; b= 0.26; c=0.084

Fermentation Characteristics

 VFA's 18.7g/kg
0 4020 60

 Lactic Acid 92.2g/kg
0 10050 150

 Intake 155.1g/kg
70 11090 130

Report Authorised By Richard Tunnicliffe Position: Analytical Services Manager

Page 1 of 1

Printed :30/11/2021

This document has been electronically produced and therefore carries no signature.
The result(s) in this certificate relate only to the sample received. Opinions and interpretations expressed are outside the scope of UKAS accreditation.

All work is carried out subject to our standard Terms and Conditions, a copy of which is available from:
Trouw Nutrition GB, Blenheim House, Blenheim Road, Ashbourne, Derbyshire DE6 1HA
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Continued from page 19

why change something when it’s working so well,” he 
says. “We also have a very wide pit face which stays 
absolutely cold, and we only take feed to some far-away 
stock every three days and find it’s just as cold on 
day-three as it was on the day it went into the trough.

“This represents a massive saving in diesel and labour as 
we only take the tractor and feeder wagon on the 15-mile 
round trip every three days.”

The keeping quality of silage is reflected across the farm 
where the family say they have absolutely no wastage 
either in the pit, on its shoulders or in the trough.

But the proof of the process is in the eating and the 
liveweight gains the ration achieves.

The rearing system

The dairy x beef cattle come on to the farm aged between 
four and 14 months, in the largest workable batches and 
from regular private sources.

“We’ll pick up from some farms just once a year, buying 
either per kilogram liveweight or per head,” says 
Jonathan. “Everything has to be bought right, and if we 
can’t see a profit in it, we’ll just walk away.”

Generally having a mix of 50% continental cross and 50% 
Angus cross, the two groups will go out to grass in spring 
and early summer, the natives on to marginal grassland 
on the Wildfowl and Wetlands Trust’s nearby Steart 
Marshes while the continentals remain at home, getting 
the best of the farm’s high quality, short-term leys from 
late April until June.

These leys fit into the arable rotation which includes 
forage rye and maize, both for anaerobic digestion, and 
winter wheat. 

“We aim to achieve 1kg daily liveweight gain at grass and 
make up more over winter, generally hitting our targets of 

Jonathan Guilding
1.2-1.3kg/day for growers and 1.55kg/day when 
fattening,” he says. 

As the grass drops off in later summer, concentrates are 
introduced as a supplement to the grass. 

In winter, the TMR includes freshweights of 12kg, 20kg 
and 20kg per head of grass silage for calves, rearers and 
finishers respectively, all with the addition of caustic 
wheat (1.5kg, 2kg and 2.5kg respectively), a protein blend 
(see table) and minerals. 

But this year, this is set to change. 

Since grass protein is so high, Jonathan intends to build 
on the success of his silage and grow more energy in the 
form of forage maize, potentially cutting out bought-in 
concentrate use altogether.

“We know we can grow maize as we already do it for AD 
so we now plan to use some of our maize – albeit a 
different variety – for our cattle,” he says. 

So, this year, after 140 acres were cut for silage on 21 
April, 60 acres of this land went straight into maize.

“Our plan is to boost the ration’s starch with maize silage 
and buy in very little concentrate, maybe only for the 
growing cattle,” he says.

“All of this will be subject to the analysis of our silage, but 
if it’s as good as last year, it’s possible we won’t have to 
buy any at all,” he says.

“However, I’m not convinced the analysis will be quite so 
high as we take standing samples before mowing and 
indications are that protein will be lower this year,” he says.

He also analyses a full mineral profile to ensure he 
doesn’t buy minerals which aren’t needed.

Confident in his move into maize, he says he will shift 
some land to single-cut swards of pure Italian ryegrass, 
which he’ll cut in April and follow with maize to be sown 
in April and May. Expectations are that grass silage in the 
ration will be reduced by around a half and 
complemented with maize, so creating a better balance of 
rumen degradable protein and energy.

“Forecasts show we will achieve significant savings in 
concentrates this year by using maize silage,” he says. 

Asked how he’ll preserve his maize, he says he’ll continue 
to follow the same silage-making practice he does with 
grass, continuing to take advice from Kelvin Cave Ltd 
when the need arises.

As Kelvin Cave remarks: “Maize is prone to aerobic 
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Culver Street Farm facts

• 500-acre tenancy (arable and beef) in West   

    Somerset using family labour and contractors

• Throughput of 500 beef per year bought at 4-14    

    months and sold at 18-20 months

• Purchase continentals (British Blue, Limousin and  

    Simmental) and Angus from dairy herds

• Deadweights of 320kg (heifers), 360kg (steers) at  

    grades of mostly O+ 3+/4L and R+ 3/-4L

• Beef now fed crimped barley and dark grains

• Feed home-grown grass silage and now replacing  

    most concentrates with maize silage 

• Sample grass before cutting and silage every 5-6  

    weeks to balance and optimise ration 

Grass silage making on Culver Street Farm

• Multi-cut silaging system beginning with first cut   
    this year on 21 April

• 24-month grass mix comprising Italian, perennial  
   and hybrid ryegrasses

• Safesil preservative to stop yeast and mould    
   spoilage, cut waste and keep silage cold

• Delivery of grass to silage pit paced by keeping  
   Jonathan on the SilaPactor at the clamp

• Extra weight and compaction with SilaPactor  
   increases silage density by up to 40%

• Heavy duty side sheeting and O2 2in1 Barrier on top  
   to prevent ingress of oxygen

• Cover with ClampNet to protect against vermin and  
   bird damage

• Weight with tyre rings for ease of handling,  
   cleanliness and absence of wire 

• Round bales also made using a contractor with  
   Safesil applicator on the baler

Diet name: Calves Growers Finishers

Feeding plan (kg freshweight/head/day)

Grass silage 12kg 20kg 20kg

Wheat - caustic 1.5 2.0 2.5

Protein blend 1.5 1.0 1.0

Nutrients

DM intake (kg/day) 6.8 10.1 12.3

ME (MJ/kg DM) 12.1 11.9 12.4

Protein (%) 16.8 16.3 15.5

Rations at Culver Street Farm

Above: Silage face at Culver Street Farm.Below: O2 Barrier 2in1 and ClampNet 
eliminate top waste.

instability caused by yeasts and moulds, and can heat in 
the clamp and at feedout, causing both invisible digestible 
dry matter losses and visible spoilage. 

“A high concentration of active ingredients is needed in a 
silage preservative – namely potassium sorbate and 
sodium benzoate – which is key to the suppression 
 of yeasts.

“So, my recommendation for the maize will be to stick 
with the Safesil range with which the farm has already 
enjoyed so much success.”
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Increasing fertiliser costs have undoubtedly focused 
minds on reducing input costs but, as detailed in the 
last issue of KnowHow, depriving a crop of grass of 
its required nutrients is not cost-effective, even with 
bagged fertiliser at almost £1,000/t.

So, what alternatives and improvements can be made to 
reduce the fertiliser bill? Understandably, some farmers 
have sought to find other sources of nutrients for the 
growing crop, such as imported manures and digestate 
from anaerobic digesters. But we should also focus on the 
resources we already have and ask what we can do to 
accumulate more available nitrogen from the slurry store 
and take this off the manufactured fertiliser nitrogen input.

Switching as many applications as we can from autumn 
and winter to in-season can help, as can moving from 
splash plate application (see main photo) to dribble bar 
(see facing page) or even injection. Making just these 
seemingly small changes could take up to 40kg N/ha off 
bought-in fertiliser applications for a dairy system.

We should also examine the options for improving the 
storage of slurry to retain and enhance more of the 
nutrients before the application stage. After all, the 
nutrients in the slurry store have already been paid for by 
the business. Ruminants are, at best, only 35% efficient in 
converting feed nitrogen to milk and meat nitrogen so 
most of the nutrients in the slurry store come from 
purchased and used feeds and fertilisers.  

Slurry covers might seem like a costly option, but they 
reduce ammonia loss and hold more of the available 
nitrogen. There is also a growing market for products that 
add bacteria (microbes) to the store to break down the 
organic matter, thus releasing vital nutrients which 
promote grass and crop growth.

As the last issue showed, our unique slurry improver 
Digest-It is performing better than its competitors both in 
independent trials and as attested by the two featured 
farmers. But, even with pre- and post-treatment testing 
proving the financial return, how can you be sure you are 
really capitalising on this and utilising your slurry to its full 
potential?  This can only be achieved by looking at the 
before and after analyses and making amendments to the 
nutrient management plan to reduce the amount of 
bought-in nitrogen, phosphorus and potassium. 

To manage nutrient inputs for your growing crop as 
efficiently as possible, Kelvin Cave Ltd is pleased to have 
joined forces with independent plant nutrition consultant 
Dr George Fisher to offer the Slurry-Wise nutrient 
management programme.

When purchasing Digest-It you will also be sent the 
following:

• Before and after slurry analysis kits

• Pre-cut grass test kits

• Soil analysis kits (if required, at extra cost)

Are you Slurry-Wise?Are you Slurry-Wise?

Splash plate slurry applicator.
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On completion of a simple cropping and soil type 
questionnaire and sending in the analysis results, 
participating farmers will then have a phone consultation 
with Dr Fisher. This will enable him to provide a short and 
practical written nutrient management action plan aimed 
at achieving optimum forage yields as cost effectively and 
sustainably as possible. A further follow-up call is also 
offered to discuss the report and how best to implement it.

Pre-cut grass testing will help to make informed decisions 
on timing of cutting which, along with preservative or 
additive selection and management advice from our team, 
will ensure the best possible silage is produced to 

maximise livestock performance from forage. Even with 
the higher cost of production, milk or meat produced from 
home-grown feed will always be more profitable than that 
produced from bought-in concentrates. 

Taking this new approach is another step towards better 
utilisation of on-farm resources, minimising the impact of 
price volatility and maximising performance and profit.  It 
builds on those seemingly small changes that, put 
together, can have a big impact on costs.  At Kelvin Cave 
Ltd we trust our products and technical approach, which 
is the reason for the development of this unique 
programme. 

SLURRY DRY MATTER (DM)

Dribble bar slurry applicator.

2%

6%

10%

Equipment photos courtesy of BGS.
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Brothers Karl and Richard Suddes have long been 
focussed on producing home-grown feed on their County 
Durham family farm. With Richard being an early adopter 
of regenerative farming practices – and in fact earning the 
title of Soil Farmer of the Year in 2017 – and Karl keen to 
produce a high-performance beef ration at the least 
possible cost, the objectives of the brothers dovetail well.

But with the best of the male and female progeny from 
the farm’s 120 pedigree Limousins destined for 
breeding and many sold through premium bull sales in 
Carlisle and Darlington, any compromise to performance 
is not an option.

So, the search has been on for many years, for 
high-performance, low-cost and ecologically sustainable 
feeds, with several options tried and tested, and some 
abandoned along the way. And with the location of South 
Farm, in the village of Cornsay, some 900 feet above sea 
level, the search is all the more challenging.

But the brothers have overcome the odds across the 800 
acres they farm with their parents, Rob and Janis, and the 
additional 400 acres they’ve taken on as share farms over 
the past seven years. 

Today, the best of their bull calves hit 100-day weights of 
180-220kg, 200-day weights of 330-380kg, and reach 

sale ring condition at 16-18 months. The success of this 
strategy is regularly seen in the leading prices achieved, 
including an average of £4,000 for the three Cornsay bulls 
taken to Darlington in late May and a £6,000 average for 
three at Carlisle earlier in the month.

That the bulls’ superb level of finish is achieved with an 
almost exclusively home-grown ration, with minimal 
artificial fertiliser or agrochemical inputs, and without the 
use of soya, is a credit to the determination of the 
brothers to grow and preserve the best quality and most 
sustainable feed. This also means the bulls tend to go on 
to do well in their new homes, having not been pumped 
full with high protein and high energy concentrates, but 
instead fed a well-balanced total mixed ration, 
supplemented with extra concentrate around six weeks 
before sale. 

The TMR - fed between around 10 to 14 months 
- includes grass silage, barley, beans, peas and oats, with 
all grains and pulses grown on the farm and preserved 
with Propcorn NC. Overall protein in this ration is 15.1% 
and metabolisable energy is 11.4MJ/kg DM.

This is switched to a concentrate and straw-based diet, 
with the inclusion of Propcorn NC-treated wheat with 
extra oats and peas some 6-8 weeks before sale. This 

Combining regenerative farming with a drive for home-grown cattle feed is increasing 
sustainability and profitability on a challenging, northern farm.

Home-grown feeds 
and regenerative farming 

boost profits on Durham farm
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lifts ME to 12.2MJ/kg DM and protein to 15.8%.

There’s slight variation for fat bulls not sold for breeding, 
which are weaned at 10 months and moved on to a high 
energy finishing ration with the aim of selling from 12-14 
months at 600-700kg.

Only in the first four months of life is any purchased feed 
consumed, in the form of a high palatability calf 
starter pellet.

Despite the success of the rations today, the brothers still 
consider them to be a work in progress and have 
experienced hiccups along the way.

Using a urea preservative for cereals in the calf ration was 
one such mistake, which has now been remedied 
following the range of problems this caused.

Karl says: “We rolled and treated the wheat with a urea 
product at harvest but by spring, it was like a heap of 
flour on the shed floor. So, next time, we treated the grain 
whole and then rolled it when needed, but it set in blocks 
and was difficult to go through the mill.”

But worse than all of this was the loss of 
crude protein from the urea-treated crop, 
which was measured at feed-out at three 
percentage points lower than at the time  
of harvest.

Michael Carpenter, Technical Director for 
Kelvin Cave Ltd, who advised the Suddes 
family on alternative methods of 
preservation says the loss of crude  
protein when grain is treated with urea is 
well known.

He says: “The urea in the additive is 
intended to both act as a preservative and 
increase the non-protein nitrogen and crude 
protein of the feed. However, around half 
the urea nitrogen applied to grain – and 
often even more – is known to be lost to 
the environment before it reaches the animal’s mouth.   

“This is caused by its conversion to ammonia and its 
dissipation into the air,” he says. “This is a well-known 
phenomenon which has been consistently reported 
through independent science but often fails to reach the 
farming press due to massive vested and advertising 
interests.” (Further details of this process are given on 
pages 10 and 11 in this issue of KnowHow.)

Ditching urea as a preservative in their rations, the 
Suddes brothers now find alternative sources of protein 
by growing more pulses. These have been preserved, just 
like much of the farm’s cereal crop, using Propcorn NC.

However, crimping was also tried for the first time last 
year, using the salts-based preservative, CrimpSafe 300. 
This allows for storage in a clamp, rather than a dry store 
or shed, required for the Propcorn-NC treated product.

“CrimpSafe 300 works by controlling the fermentation
 of the crimped grain, minimising the nutritional loss 
which could occur in a poorly controlled fermentation 
and maximising protection against spoilage organisms,” 
says Michael.

“We find the crimp to be pretty good stuff,” says Karl. “It is 
palatable and soft and the cattle really like it and the bulls 
fatten well on it, so we’ll be crimping more grain this year.

“Everything now goes through our Korte 1000 mill and is 
far more palatable than rations we’ve fed in the past, 
historically often based on dry grain,” he adds. 

Always aiming to improve the arable options he supplies 
to the livestock business, Richard says he is trialling a 
variety of winter-sown, combinable pea called Fresnel.

“We’ve grown spring peas in the past but been caught out 
by the frost,” he says. “And we’ve tried winter peas but 
could only find a forage variety.

Above: Farming brothers Karl (left) and Richard Suddes.

Continued on page 26
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But for this season, we drilled this combinable pea in 
October and the crop looked full of flower in spring. We 
expect to sell some and keep some for crimping, and if it 
yields well, we will put more in next year,” he says.

As the brothers reflect on their successes to date, they’re 
pleased with the outcomes, but always seeking more.

Richard says: “The best regenerative farming you can 
get is mixed farming with circular systems – that’s what 
we have.

“We keep cutting back inputs and the crops look just as 
good – that’s down to direct drilling for 13 years improving 
soil health and chemistry, with more nutrients feeding 
healthy plants which suffer from less disease,” he says.

Continued from page 25

South Farm facts

• 800 acres of family-owned farm plus two share    

    farms totalling 400 acres

• Regenerative farming practices used across the  

    system including no tillage

• Wheat, barley, oats, peas and beans grown for  

    home use and for sale

• 120 suckler herd of Limousins whose progeny  

    are mostly sold for breeding 

• Cattle fed 95% home-grown feeds including  

    Propcorn NC-treated grains and pulses

“We find the crimp to 
be pretty good stuff. 
It is palatable and soft 
and the cattle really like 
it and the bulls fatten 
well on it, so we'll be 
crimping more grain  
this year.”

Karl Suddes

On using CrimpSafe 300 for 
the first time:

Above: Mix for bulls.
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Propcorn NC is used to preserve any grain or pulse at 
the time of harvest on the Suddes family farm. The 
product is the non-corrosive version of its well-known 
predecessor Propcorn and is applied through the 
Korte 1000 grain roller. Propcorn NC safeguards any 
whole or processed cereals or pulses against the 
formation of yeasts, moulds and mycotoxins during 
storage for up to 12 months, also preventing heating 
in moist feeds at moisture contents of up to 25%. 
Treated grain is stored in a dry grain store, bin or 
bunker and is free-flowing in ad lib hopper systems. 

In independent worldwide tests, livestock fed on 
Propcorn-treated feeds have shown it improves milk 
yields by up to 4%, increases liveweight gain in beef 
cattle by up to 4% and improves feed-conversion 
efficiency in pigs by up to 6%.

CrimpSafe 300 was used for the first time on South 
Farm last year, to preserve moist cereals. Applied at 
the time of harvest through an applicator on the grain 
roller, the process preserves grain at its maximum 
nutrient value and digestibility and achieves 
maximum dry matter yields per hectare. Crimp is 
stored in a clamp and sealed in airtight conditions so 
requires no dry grain storage facilities. The most 
digestible crimped grain, which achieves the best 
animal performance, is harvested at moisture 
contents of 25-45%. Different crimping products can 
be used from 15% moisture. 

Crimping has numerous advantages including the 
earlier harvest of a more nutritious crop which 
achieves outstanding rumen health and animal 
performance. Farmers also value the agronomic 
benefits, including the extra time provided to establish 
autumn crops.

Grain and pulse preservation products used at South Farm

Using either Propcorn NC or CrimpSafe 300 reduces the cost and environmental impact of livestock feed 
production by eliminating the need for grain drying and minimising feed transport distances.

Meanwhile, Karl says he’s happy that 95% of the ration is 
home-grown, but he’d like to increase this further and 
match the 18% protein of the calf pellet with comparable 
home-grown feeds.

“Yes, we’re happy with what we’ve done but there’s 
always room for improvement,” he says.

Both brothers agree they need to experiment and push 
boundaries to further progress. 

As for profitability, they’re also on the same wavelength. 
“Yes,” they agree. “Our farming system today is 
profitable, without a doubt.”

Part of the herd of pedigree Limousins at South Farm.



28 kelvincave.com

We keep hearing in the farming press about multi-cut 
and now multi-species swards.  Well, these two 
things are completely different!  However, to be 
successful with multi-species swards a multi-cut 
approach is the way to go!!

Multi-species swards contain a mixture of species of 
grasses (including, for example: Ryegrass, Timothy, 
Fescues, Festulolium and Cocksfoot), legumes (including, 
for example, Red, White and Alsike Clover, Trefoils, Lucerne 
and Sainfoin) and broad-leaved herbs (including, for 
example, Chicory, Plantain, Yarrow, Sheep’s Burnet and 
Sheep’s Parsley).  Whilst this looks complicated in terms of 
silage-making a few key facts need to be borne in mind.

Firstly, to maintain both good sward consistency and 
silage nutritive value, these swards need cutting every 4.5 
to 5.5 weeks.  Some of the broad-leaved herbs will 
develop seed stalks and seed heads within a matter of 
days, this not only reduces the silage quality by increasing 
the undigestible NDF content but also reduces these 
components of the sward to recover after harvest.  

Therefore, maintaining a close eye on the swards to cut 
at the right time is essential.  By doing this you will 
improve subsequent silage or grazing sward quality.  
Hence the earlier comment of treating multi-species 
swards as a multi-cut silage system.  Cutting height 
should be ideally 10cm but not less than 7.5cm.  This is 
to ensure that the crowns of broad-leaved herbs, such as 
chicory, and some of the legumes are not damaged as 
this is their growing point.

Multi-species swards tend to have a lower dry matter and 
can wilt slowly.  This is due to the non-grass components 
of the mixture, for example some of the broad-leaved 
herbs, such as chicory, wilt very slowly - under some 
weather conditions wilting for 48 hours may only increase 
the % DM content by 3-4%.  Therefore, if you are 
planning on using the multi-species sward as a regular 
silage crop, leaving out chicory from your mix would 
benefit the dry matter content of the silage you produce.

Ensiling Multi-Species Swards 
Some Key Facts to Keep in Mind

Dr Dave Davies
Independent Silage Researcher 
Silage Solutions Ltd



2901458 252 281

In terms of the silage preservation process a few facts 
need to be kept in mind.  Multi-species swards are higher 
in protein and mineral content, and citric acid cycle 
components, but lower in sugar (Water Soluble 
Carbohydrates).  Alongside this, as already stated, they 
are slower to wilt and often result in lower % DM at 
ensiling.  The higher levels of protein and minerals, whilst 
excellent for silage nutritive value, result in a higher 
natural buffering of the pH decline in the clamp, this is 
further exacerbated by the citric acid cycle acids.  
Alongside this, the lower sugar content means that there 
is less substrate (food) for the good silage bacteria to 
produce the lactic acid to preserve the crop.  

Finally, to achieve the magical stable pH in the clamp, the 
generally lower % DM content means more acid is 
required than for a dryer crop.  However, because of some 
of these factors and the way they are fermented during the 
silage fermentation phase, end-products that are inhibitory 
to the growth of yeasts and molds are produced, leading to 
improved aerobic stability at feed-out.

Thus, summing up, these attributes mean that the 
greatest risk is to the silage fermentation process and 
controlling this should be the main focus and aerobic 
spoilage at feed-out will be a much lower risk and should 
be more than manageable by good clamp and ensiling 
management.    

Therefore, to control the fermentation process an 
inoculant containing 1,000,000 homofermentative lactic 
acid bacterial application per gram of fresh forage is 
essential.  The main homofermentative bacteria are L. 
plantarum, Pediococcus pentocaseus and P. acidilactici.  
The heterofermentative inoculant bacteria, the main ones 
being L. hilgardii, L. buchneri, L. kefira, L fermentum and 
L brevis, will have a detrimental effect on this 
preservation process whether applied alone or in a 
mixture with the beneficial homofermentative species and 
so products containing this species should be banished to 
the bin for any multi-species sward.  Alternatively, a 

chemical additive can be used and these should contain 
the food grade preservatives sodium nitrite and potassium 
sorbate. 

Using these additive types, alongside good ensiling 
management, will help to ensure a good preservation 
process occurs, which will preserve more of the forage 
nutrients through into the silage and also give the silage a 
sweet smell enhancing palatability and intake.

One last note, on feed-out ensure an analysis of at least 
the protein and preferably the NDF as well is conducted 
by traditional chemical methods not NIRS prediction as 
the current NIRS prediction models will analyse your silage 
incorrectly, probably underestimating the protein content 
and over-estimating the NDF.  Thus, making your 
multispecies sward silage appear, on paper, as lower 
quality than you hoped.  The animals will tell you the truth!  
In addition, make sure you do a mineral analysis to benefit 
from the higher mineral content from this silage type.

Good luck!

Ensiling Multi-Species Swards 
Some Key Facts to Keep in Mind

Photos of multi-species sward in south west Scotland 
courtesy of Stephen Caldwell - Grass Science Seeds.
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In recent years we have seen an increase in the 
incidence of grain mite (Acarus siro) infestation in 
all stored cereals and pulses. Infestations can affect 
grain whether it is crimped, dry, or even treated with 
Propcorn NC or urea. Some cases have also been 
seen in higher DM wholecrops, particularly beans.

The mites are pale, pearly, or greyish-white in colour and 
their legs vary from pale yellow to reddish-brown, with a 
claw on each. An interesting characteristic is that in their 
first larval stage they have six legs but following a moult 
into the nymphal stage they have eight, like the adult. 
Mature male grain mites measure 0.33-0.43mm in 
length; females are larger and can measure up to 
0.66mm. To move between food sources the juvenile 
mite can also change into another distinct form known 
as a hypopus.  In this stage the body hardens and 
develops suckers, allowing it to attach itself to insects 
and other animals.

Dependent on temperature and humidity, the lifecycle can 
vary from nine to twenty-eight days and a female mite 
can lay up to 800 eggs. This means populations can 
rapidly increase into a large infestation, which can appear 
like a covering of creamy-grey moving dust. A distinctive, 
musty odour is also evident when infestations are heavy.

Infestations may be hard to spot initially as the mites are 
most active just below the surface of the stored feed. In this 
case, heat may be the first indicator that they are present.

In terms of losses in feed value, mite-infested cereals 
and forages can still be safely fed, but heating is a sign 
of energy loss. The heat and moisture produced may 
also provide a favourable environment for secondary 
spoilage from yeasts and moulds. Timely treatment is 
therefore advised.

The most effective treatment is to disturb the surface of 
the stored crop to expose the mite population and dust 

Watch out for 
grain mites in 
stored grains 
and pulses

Above: Single adult grain mite on a grain of wheat.

Far left: Male grain mite.

Left: Female grain mite.
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with Diature (food-grade diatomaceous earth). This 
consists of fossilised exoskeletons of microscopic 
organisms called diatoms. The sharp edges kill the mites 
by lacerating their soft outer shell and dehydrating 
them. The treatment should be repeated daily until 
mite activity has ceased.

If you think your crop was infested with mites 
last year, then the risk of re-infestation can be 
reduced by steam cleaning or pressure 
washing the stores. It is also recommended to 
seek advice from your agronomist to discuss 
treatment with Actellic 50 EC or a similar 
suitable insecticide. Surfaces can also be dusted 
with Diature at time of filling. Mites can also live 
in bales so extra care should be taken if straw or 
hay is used to weight the clamp.

If you have had issues with mites in the past or you are 
concerned your feed might be at risk, please speak to 
your local representative.

Above:  Life-cycle of the grain mite.

Right: A moderate level of grain mite   infestation in an 
otherwise perfect sample of wholecrop spring beans.



All you need to growAll you need to grow

t: 01458 252 281   e: info@kelvincave.com
kelvincave.com

Bryn Thomas
Area Sales Manager
North Wales, Cheshire, 
Staffordshire & Derbyshire
07739 323 322
bryn@kelvincave.co.uk

David Warner
Area Sales Manager
Southern incl. BA postcodes, 
Dorset, Hampshire & Wiltshire
07814 934 481
david@kelvincave.co.uk

Ian Hall
Sales Director
Cornwall, Devon, Midlands & 
Scotland
07977 252 663
ian@kelvincave.co.uk

Michael Carpenter
Technical Director
Northern
07817 977 701
michael@kelvincave.co.uk

Kelvin Cave
Managing Director
South, West & Mid-Wales, 
Herefordshire & Shropshire
07977 252 661
kelvin@kelvincave.co.uk

Meet the Sales Team

Mandy Mason
Area Sales Manager  
East Dorset, Wiltshire & South Coast
07495 752 446
mandy@kelvincave.co.uk

Dr George Fisher
Independent Technical Consultant
07598 964 388
g.fisher99@btinternet.com  

Dates  for your

Diary
Come and see us at any of the 
following events throughout 2022:

9-11 June
Royal Cornwall Show
Royal Cornwall Showground
Wadebridge
Cornwall

15 June
Down to Earth
The Farm
Longnor
Shrewsbury

23-26 June
Royal Highland Show
Royal Highland Centre
Ingliston
Edinburgh

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


