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2
020 demonstrated to almost every 
farming business how little influence 
they have over the many externalities 
affecting their business, highlighting 
again the need for farmers to focus on 

the elements of their business they can control.
Improving the quality of forage to reduce the 

cost of purchased feed is certainly one important 
factor which can determine margins and, 
therefore, profitability on a dairy farm. Reviewing 
current soil, grassland and ensiling management 
practices and seeking ways of fine-tuning every 
stage of the process is time well spent.

Good silage starts in the field and for those who 
want to maximise milk from grazed grass, this 
adage is even more relevant. It begins with good 
soil health, which is critical to grass growth and 
ultimately animal health.

Gaining a comprehensive picture of the nutrient 
status of the soil and feeding it appropriately 
with a high-quality fertiliser which contains the 
right balance of macro and micro-nutrients is the 
starting point.

Regularly analysing grass quality so it can be 
grazed or mown at the optimum time to maximise 
energy levels is also vital.

Using the right additive, consolidating grass 
thoroughly and sealing the clamp carefully are all 
critical to encouraging the desired fermentation 
process.

Finally, feeding a correctly balanced ration to 
meet an animal’s requirements should mean milk 
from home-grown forage is maximised and the 
impact of any volatility in bought-in feed prices  
on the business is minimised.

This year’s Grassland Toolkit looks at each stage 
of the process in detail and highlights how small 
changes can deliver a big improvement to the 
bottom line.
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Introduction

Planning to maximise 
the potential of grass 

P
aul Macer, of Kite 
Consulting, urges 
farmers to start 
planning ahead 
for the season 

now, so they are prepared for 
every eventuality.

He says: “Every farm will 
see the benefit of better 
quality forage, whether it is 
grazed grass or silage. When 
looking at conserved forage 
in a clamp, we urge farmers 
to think about the total energy 
value of it in terms of millions 
of megajoules [MJ] rather than 
just tonnes of silage.

“An extra MJ of energy 
per kilo of dry matter [DM] 
may not seem much, but in 
a 1,000-tonne clamp at 35% 
DM it equates to an extra 
350,000 MJ, a substantial 
amount of feed value and 

enough energy for more than 
60,000 litres of milk. As rumi-
nants, cows perform best on 
high quality forage, so achiev-
ing a target of at least 55-60% 
forage in the total diet should 
be the aim.

Focus
“Some dairy farmers are doing 
a fantastic job of producing 
excellent forage because they 
treat grass like an arable crop. 
They focus as much on their 
grassland management as 
they do on their animal hus-
bandry and it pays dividends,” 
Mr Macer adds.

He has been advocating 
multi-cut silage for many years 
because although the cash 
costs of making it are higher 
across the season, it is a way 
of achieving the full potential 

After a difficult 2020, the turn of the year means a fresh start and time 
to look ahead to a more positive 2021. For most dairy farmers, securing 
sufficient high-quality forage is number one on the priority list.

of grass on a farm. When 
costs are calculated per tonne 
of DM or megajoules per  
hectare produced, the cost 
benefit is significant.  

“Typically, when a dairy  
farm switches to a multi-cut 
system, we will see an in-
crease of 1MJ in the average 
energy value across the sea-
son and protein levels will  
rise by 1-2%.

“It is not just all-year-round 
calving, housed units which 
can benefit, but feeding high 
nutritional value forage from 
multi-cut to autumn block 
calving herds has a significant 
positive impact on peak 
yields and getting cows  
back in-calf.

“A multi-cut system uses 
similar principles to rotational 
grazing. It is about defoliating 
the grass plant at regular in-
tervals throughout the growing 
season at the optimum time to 
achieve the best quality forage 
to promote higher intakes.

“Taking a heavy silage cut at 
the end of May results in the 
base of the grass plant staying 
white for at least a week, 
meaning it is unable to absorb 
the sunlight when it is strong-
est. Frequent cutting over 
summer means the base of 
the grass plant remains green 
so it can utilise the strength of 

Paul Macer’s top tips for productive grassland

n Plan well in advance
n Be meticulous in attention 
to detail at every stage of 
the process – it is not just 
about growing the grass and 
harvesting it, it is also about 
careful feedout
n Change the mindset – think 
of grass and forage crops as a 
profit centre and treat them as 
arable crops

the sunlight during the longest 
days,” Mr Macer says.

For those farmers consider-
ing a move to multi-cut for the 
first time, Mr Macer cautions it 
will require a ‘mindset change’ 
and it is not simply about 
‘jumping in’ and cutting more 
frequently.

Over-applying
“Planning ahead is vital for 
those wanting to make the 
change. One of the biggest 
pitfalls is over-applying slurry 
too near to the first cutting 
date. Slurry needs to be 
applied little and often in a 
multi-cut system and well 
ahead of mowing.

“Contractors need to be 
informed in good time and  
we would recommend 
discussing a revised pricing 
schedule for the silage oper-
ation. We find contractors are 
usually receptive to the new 

approach when it  
is explained.

“Although 
there will 
usually 
be one or 
two extra 
cuts, the 
volume of 
the crop at 
each cut will 
be reduced. This 
leads to higher machin-
ery work rates and the smaller 
volume of higher dry matter 
crop puts less stress on the kit.

“Overall, the contractor’s 
bill will be higher, but the extra 
investment will be more than 
justified by the increased  
season yields and higher  
quality forage.

“There is also a benefit to 
the environment because by 
applying smaller quantities of 
slurry ahead of each cut, there 
is less risk of pollution and soil 

health improves. 
Earthworms 

and other 
soil organ-
isms are 
our best 
friends 
and 

they are 
essential 

for improving 
soil structure and 

recycling organic mat-
ter and earthworms cannot 
tolerate large applications of 
slurry,” Mr Macer says.

For those farmers who 
view 2021 as an opportunity 
to focus on the quality and 
quantity of their grazed  
grass, Mr Macer points to a 
carefully planned rotational 
grazing system as the key  
to improving productivity.

“Now there are various 
technological advancements 
which allow farmers to meas-

“A multi-cut  
system uses similar 

principles to rotational 
grazing. It is about 

defoliating the grass 
plant at regular 

intervals
PAUL MACER

deficits and surpluses and 
take appropriate action.

“They also identify which 
fields and paddocks are grow-
ing less grass than expected. 
The reasons for this can then 
be investigated, whether it a 
nutrient imbalance, a drain-
age problem or perhaps the 
sward is worn out and needs 
re-seeding,” Mr Macer adds.

Environment
Ultimately, growing the most 
grass from the least amount 
of land, with as few inputs as 
possible, not only improves 
the financial performance of 
a dairy business, but it also 
makes sense for the environ-
ment, according to Mr Macer.

“If we can increase the 
efficiency of every stage of 
the milk production cycle, re-
search has shown there is the 
potential to produce the same 
amount of milk with 30% fewer 
cows. This could free up less 
productive land for alternative 
uses, such as establishing 
environmental features.”

ure, monitor and manage their 
grazed grass. Using one of the 
excellent grazing apps availa-
ble allows producers  
to record grass availability 
and accurately estimate grass 

Paul Macer

Every farm will see the 
benefit of better quality 
forage, whether it is 
grazed grass or silage, 
says Paul Macer.

There are various technological 
advancements which allow 
farmers to measure, monitor 
and manage their grazed grass.
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Soil health

Embrace the learning from our 
forefathers to improve soil health 

C
hris Martin 
suggests that 
unless a different 
approach to soil 
is adopted by all 

sectors within agriculture, the 
consequences could be dire.

He says: “The combination  
of synthetic chemistry, horse-
power and fossil fuels has al-
lowed us to bully soils. Fertilisers 
and crop protection chemicals 
are not working as well as they 
used to and farmers are finding 
that to obtain the same yields, 
they are having to increase  
levels of inputs.

“So more fertiliser is applied 
to realise the same growth and 
extra cultivations are required to 
achieve the desired seedbed. 
And the more we try to improve 
the situation by applying extra 
inputs or using more machinery, 
the worse it becomes.

“I liken the soil to an insect 
hotel where we create a stack 
of spaces for organisms to live 
in but then we come along with 
machinery and the trafficking 
squashes it. We are driving a 
wrecking ball through it,” Mr 
Martin adds.

He points to the intricate 
inter-relationship between the 
physical, chemical and biological 
characteristics of soil, so that 
if one is compromised, they all 
‘move out of kilter’. Defining 
good soil health as the ‘ability 
to function effectively over a 

long period of time’, he says the 
water-retaining properties of soil 
are an excellent indicator of its 
resilience.

“I talk about the three Rs 
when describing the relationship 
between soil and water; receive, 
retain and release. If a soil is to 
perform these three roles, it has 
to be in good condition.”

Mr Martin refers to regener-
ative agriculture, where soil is 
the ‘number one priority’, noting 
that although not every farmer 
will fully embrace this approach, 
some of the principles apply to 
everyone.

Previous generations
“In the UK, we have 741 individu-
al soil series or associations and 
often there will be several differ-
ent soil types in the same field. In 
previous generations, hedgerows 
would often have demarcat-
ed the boundary between the 
changes in characteristics and 
our forefathers would have had 
to adapt their farming methods 
accordingly.

“Now, we have accumu-
lated the technology and so 
some farmers may no longer 
worry about understanding the 
limitations of the soil. Previous 
generations would not have had 
these tools but now we need to 
learn their way of farming again 
because chemicals are no longer 
working as they used to,” Mr 
Martin says.

He highlights the importance 
of organic matter but adds it has 
been exhausted in many soils 
and the only way of putting it 
back is to add carbon.

The problem of degraded soils 
is not limited to arable systems 
either, according to Mr Martin, 
who counters the myth that 
‘grass is great for soil health’ 
with a cautious response of ‘not 
always’.

He says: “If grassland is 
managed badly, we see the same 
problems. Compaction from 

trafficking of heavy machinery 
when silage-making, or localised 
poaching by livestock.

“Applying large amounts 
of slurry to the same fields 
repeatedly each year will hasten 
selection for very narrow popula-
tions of soil biology. Earthworm 
numbers will plummet under 
these conditions and it was 
Charles Darwin who referred to 
them as ‘nature’s ploughs’ for 
good reason.

“Too much slurry will poison 
the soil and will cause it to 

Soil health has risen up the agenda rapidly in recent years, making dramatic headlines in 
the national press. Chris Martin, head of soil health at Agrovista, describes soil as ‘one of 
the most over used and overlooked resources’ on the planet.

become anaerobic. Very often 
we see a lock up of nutrients, 
especially phosphate, as a 
consequence. We calculate P 
balance sheets for some farms 
and the results are startling, often 
because of the large amounts of 
phosphate contained in feed.”

The starting point for improving 
soil health on any grassland farm 
is to ‘test, test, test’, Mr Martin 
says, because it provides essen-
tial insight without which a farmer 
is ‘guessing’ when applying 
manures or fertiliser. He strongly 
recommends a comprehensive 
soil analysis which includes every 
essential nutrient and all the most 
important trace elements.

“A comprehensive soil test 
costs only slightly more than a 
basic one, working out at a few 
pence per acre, but the results 
are relevant for five years. The 
basic analysis is perhaps even 
dangerous because it does not 

give the farmer enough informa-
tion to make decisions.

“Whenever an Agrovista 
agronomist visits a farm for the 
first time they will carry out a 
provisional soil check to assess 
the state of the soils. This starts 
with a simple visual evaluation by 
putting a spade in the ground to 
examine the soil profile.

“There is no substitute for 
a spade, it is one of the most 
under-utilised pieces of equip-
ment on a farm. Digging a hole 
allows us to examine the physical 
structure of the topsoil and the 
subsoil.

“We look at the grass sward 
species composition, looking  
for weed species to provide 
pointers to problems such as  
a low pH, nutrient imbalance  
or compaction.

“Combining the results of 
the soil analysis with the visual 
assessment allows us to gain a 

the right quantities in the soil in 
the first place, this should not  
be necessary.

“The carbon:nitrogen ratio 
indicates whether the soil biology 
is functioning properly. Where 
slurry is applied regularly to soil, 
because it contains large num-
bers of microbes, the nitrogen 
will be metabolised very quickly. 
This slows down the build up 
of carbon which is vital for soil 
health.

“In these situations we will 
usually advise farmers to apply 
box muck or another material 
high in carbon to bring the ratio 
back into line. It is about being 
more targeted when applying 
manures, rather than simply ‘get-
ting rid’ of them,” Mr Martin adds.

Looking to the future, Mr 
Martin believes technology could 
hold the answers for grassland 
farmers who are looking to im-
prove their soils. While advances 
such as controlled traffic and 
precision farming are now widely 
employed in the arable sector, 
they are rarely adopted on live-
stock farms.

Mr Martin thinks there is po-
tential for these solutions to help 
address compaction and nutrient 
imbalances, as well as embrac-
ing the learning of our forefathers 
because in some respects, they 
may have been better farmers 
than us.

picture of the physical, chemical 
and biological balance in the soil. 
These three factors are inextrica-
bly linked,” Mr Martin adds.

“Our agronomist will prepare a 
report for the farmer, highlighting 
short-term measures to improve 
the soil and longer term solu-
tions, depending on his aspira-
tions for soil and cropping.

“The first thing on grassland 
soils is usually to make sure the 
pH is correct. While the target 
pH for grassland is normally 
recommended to be lower than 
that for arable fields, a pH of 6.5 
is still optimum to ensure the 
main nutrients are available to the 
plant and so the soil biology can 
work properly.

Calcium:magnesium
“If pH is too low, we will recom-
mend the best type of lime to 
use, depending on the calci-
um:magnesium ratio in the soil. 
If pH is too high, we may need 
to look at phosphate liberation 
technology to help to make the 
phosphate available again within 
the soil.

“The detailed soil analysis 
will also reveal deficiencies 
in essential nutrients such as 
calcium, which is vital for all life 
forms and provides strength to 
the soil, plants and animals, and, 
of course, is a main constituent 
of milk.

“The calcium:magnesium ratio 
in soil is critical and will influence 
whether the soil is too tight when 
magnesium levels are too high 
relative to the calcium, or the 
reverse where the soil may be 
too loose.

“Other elements such as 
molybdenum, copper and man-
ganese are vital for plant growth 
and animal health. Farmers 
spend a fortune on supplements 
containing these but if they are in 

The starting point for 
improving soil health on any 

grassland farm is to ‘test, 
test, test’, Chris Martin says.
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Case study

Monitoring and measuring    key to success
crease his herd size to 700 cows 
across a total of 273 hectares 
(675 acres).

The business now compris-
es three separate farms within 
half-a-mile of each other. The first 
farm is centred around the rotary 
parlour where the milking herd 
is housed, the second farm is 
where dry cows and the calving 
and calf-rearing unit are based 
and the third farm is used to rear 
all the heifers.

Rainfall
With rainfall averaging more than 
1,550mm each year, it is no sur-
prise Mr Richards describes the 
land as ‘challenging’. Enduring 
five weeks of rainfall followed 
by a brief one-week window to 
make silage has persuaded him 
to focus on soil health to enable 
his soils to drain more freely.

He admits to viewing slurry as 
‘something just to get rid of’ in 
the past but now he sees it as 
a valuable resource, applying it 
strategically, based on the results 
of a detailed soil analysis and 
regular visual examination of the 
soil profile.

Although he has always carried 
out some basic soil testing, Mr 
Richards says it was the involve-
ment of Agrovista agronomist 
Lisa Hambly which marked the 
start of a new approach to soil 
health.

“I now spend more time 
examining the soil profile, looking 
to see if there are enough 
earthworms and if the roots are 
penetrating down deeply.

“I thought I was giving our land 
the correct amount of fertiliser 

but Lisa suggested my appli-
cation rates were too high and 
advised reducing them. Now we 
use a contractor with a variable 
rate fertiliser spreader and I am 
applying the same amount of 
fertiliser as before but across a 
much larger area of land.

“We test our slurries regularly 
so we know what they contain 
and can balance the mineral 
fertiliser applied to the land. 
Careful consideration is given to 
where we spread the slurry. The 
purchase of the additional land 
has allowed us to apply slurry 
across a wider area at lower 
concentrations.

“Bringing forward our first ap-
plication of fertiliser to February 
rather than March has resulted 
in our first cut of silage on March 
25 last year. I was concerned this 
early silage may have been of 
reduced quality but it analysed at 
12ME.”

Sheep grazing the land over 
winter allows Mr Richards to walk 
it regularly.

“I walk the fields daily to 
check the sheep over the winter 
months, so I see where the land 
is lying wet and where grass 
growth is impeded. This allows 
me to pinpoint where I need to 
do any remedial work in spring,” 
he says.

Improving a significant propor-
tion of the grass leys at the farm 
was important when Mr Richards 
switched to a housed system as 
he needed higher quality silage.

“Our traditional grass was 
primarily shorter grazing leys 
which headed too quickly when 
left for mowing. We were looking 

Improving soil health has been the answer to maximising milk from high quality grass forage          on a family dairy farm in West Wales. The agronomist’s view

JLisa Hambly has been 
working with Mr Richards 
for four years and when she 
came to the farm, she soon 
realised the health of the soils 
was holding back the poten-
tial for grass growth.

She says: “There are many 
cows at Coedmoelon for the 
acreage and a large quantity 
of slurry. The soil types vary 
significantly across the farm 
and some of the soils could 
not cope with the amounts of 
slurry being applied.

“We began by digging 
soil pits across the farm and 
examining the soil texture. 
We did a comprehensive 
soil analysis which gave us a 
clear picture of the pH status, 
nutrient availability and trace 
element deficiencies.

“The results of regular soil, 
slurry and silage analysis 
guide everything I recom-
mend. If there is a problem in 
a field, we will dig a hole and 
do a soil test to try and work 
out what is happening.

“We use different fertilisers 
to reflect the soil analysis 
results. Some of the soils have 
a high magnesium to calcium 
ratio and are tight so we 
applied a calcium carbonate 
lime to raise the pH from 6 
to 6.5.

“We recognised sulphur is 
limiting, so fertilisers contain-
ing sulphur are used to enable 
sufficient protein formation in 
the grass,” Ms Hambly adds.
Excellent teamwork has 

M
easuring every 
aspect of 
performance to 
identify where 
improvements 

can be made has been the 
mantra for Noel and Eleanor 
Richards, at Coedmoelon, near 
Carmarthen. Soil and grassland 
management, heifer rearing and 
calf health have all improved dra-
matically over the last 10 years 
as a result.

Mr Richards says: “We supply 
Muller on an unaligned liquid 
contract, so we have to keep a 
close eye on our costs. We have 
learnt much from scrutinising 
past performance and value what 
we are doing now.”

About 13 years ago, Mr Rich-
ards invested in a new 50-point 
rotary parlour while simultane-
ously increasing herd size and 
switching to three times a day 
milking. He bought additional 
land nearby when it became 
available, allowing him to in-

been key to success at 
the farm and Ms Hambly 
says maintaining constant 
communications between 
Mr Richards, the nutritionist, 
herself and the contractors 
via a WhatsApp group has 
been critical.

Stakes
She says: “When doing 
multi-cut silage, the nutrient 
applications have to be timed 
correctly and exactly bal-
anced as otherwise we will 
end up with a clamp of poor 
quality forage. The stakes are 
much higher when advising 
dairy farmers because herd 
health and performance relies 
on achieving clamps full 
of consistently high quality 
grass.

“Ultimately, as a result of 
Mr Richards’ commitment 
to improving soil health, his 
cows are happier and healthi-
er and he has saved 2p a 
litre on his purchased feed 
costs.”

Farm facts

n Coedmoelon extends to 
273 hectares (675 acres) 
and is managed as three 
separate units for the 700-
head milking herd, for dry 
cows and calves and heifer 
rearing. All replacements 
are home-reared and Noel 
Richards plans to maintain a 
closed herd
n Mr Richards farms with 
his wife Eleanor and his 
children William and Erin
n Milking cows are all-year-
round calving to give a level 
milk supply and are housed, 
but heifers graze in their 
second summer
n Milk yields average 
10,960 litres, with butterfat 
at 4.1% and protein 3.25% 
on a calving index of 385 
days

for hybrid perennial ryegrasses 
with a broader leaf to capture 
more sunlight and higher sugar 
content.

“Ploughing to establish new 
leys at Coedmoelon is under-
taken regularly but we find 

over-seeding also works really 
well here, especially when it is 
done in autumn. This allows the 
seeds to germinate and establish 
over winter and then flourish in 
spring and summer.

“If we over-seed in spring, we 
have to wait until the following 
summer before we see the ben-
efit. Before over-seeding we will 
open the swards up by eradicat-
ing weeds to create gaps to give 
the new seeds a better chance of 
establishment.

“Now we are growing an 
average 15 tonnes of dry matter 
per hectare each year and each 
silage cut is analysing at 11ME 
to 12ME. We have considered 
growing maize, but when the 
farm grows grass like this, why 
would I do that?

“We buy-in some maize and 
grow a small quantity of wholec-
rop in fields where we are looking 

to clean up the ground prior to 
reseeding and this is fed to the 
dry cows,” Mr Richards adds.

Achieving the high quality 
grass crop has allowed Mr 
Richards to substantially improve 
his milk from forage figure and 
he admits this represents a major 
turnaround for him.

Milk price
“Several years ago, I was using 
forage only as a fibre source 
because the milk price meant I 
could afford to do it. However, 
with more challenging milk prices 
coupled with escalating feed 
prices we now need to produce 
maximum milk volumes from our 
own land.

“Currently, a minimum of 50% 
of the dry matter fed to our cows 
is from homegrown forage and 
our cows are much healthier and 
consequently easier to look after.

“Looking ahead, we should be 
aiming to achieve 12ME on a reg-
ular basis. We are optimistic we 
can achieve this with a continued 

focus on soil health and making 
best use of innovations in grass 
seed and technology which will 
become available to us.” 

It was the involvement 
of Agrovista agronomist 
Lisa Hambly which 
marked the start of a new 
approach to soil health.

Lisa Hambly

Noel Richards
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Reducing emissions from  farming

Why are ammonia 
emissions a concern?

are exposed. When inhaled, 
particulate matter can pene-
trate deeply into body organs 
and can be a contributory 
factor in cardiovascular  
and respiratory disease.

Premature deaths
It is estimated that particu-
late matter emissions result 
in 29,000 premature deaths 
every year in the UK.

The UK Government announced in June 2019 its aim to bring all greenhouse gas 
emissions to net zero by 2050, and in response the NFU announced its net zero by 
2040 pledge. But what does this all mean in practice?

When deposited on land, 
ammonia can acidify soils and 
freshwaters, ‘over-fertilising’ 
natural plant communities. The 
extra nitrogen can increase the 
growth of aggressive species, 
such as rank grasses and 
nettles, which then out-com-
plete other species, such as 
sensitive lichens, mosses and 
herb species which have lower 
nitrogen requirements.

Fertilisers and emissions

NITROGEN is one of the four 
key plant nutrients required 
by crops in relatively large 
amounts to achieve their 
optimal growth, yield and 
quality potential. 

Nitrogen can be applied in 
the organic form, as slurries 
and manures, or it can be 
fixed from the atmosphere by 
legumes, such as clovers and 
lucerne, or it can be applied  
as inorganic (mineral) fertilisers.

Mineral nitrogen fertilisers 
come in two main forms:
n Urea fertiliser – when 
applied to land it goes through 
a chemical conversion process 
called hydrolysis to convert  
it into plant available forms  
of nitrogen
n Ammonium nitrate  
fertiliser – contains two forms 
of nitrogen (ammonium and 
nitrate) in equal amounts.

Nitrate is immediately 
available for uptake while 
ammonium can be utilised by 
grass to an extent, but most  
is quickly converted to nitrate 
by soil micro-organisms.

A proportion of nitrogen 
applied to crops is lost, either 
to the air through volatilisation 
as ammonia, or by bacterial 
chemical conversion 
processes in the soil, known as 
nitrification and denitrification, 
producing nitrous oxide or 
through leaching. 

The application of nitrogen 
fertilisers accounts for 18% of 
the UK’s agriculture-derived 
ammonia emissions; solid 
urea contributes 8% of the UK 
total. There is significant scope 
to reduce this figure and the 
fertiliser industry and farmers 
both have an important part 
to play.

Irreversible changes

IN 2014, 96% of the  
area of nitrogen-sensitive 
habitat in England received 
more nitrogen than it 
could cope with causing 
irreversible changes.

Philip Cosgrave, 
Yara country grassland 
agronomist, points to the 
Government consultation  
on the future of urea fertiliser, 
highlighting concerns about 
ammonia emission levels.

He says: “Urea is a 
mineral fertiliser produced 
in a chemical process by 
reacting ammonia with 
carbon dioxide. A Defra-
funded project from 2006 
found that urea applied on 
grassland lost on average 
30% of the applied nitrogen 
as ammonia versus 3% for 
AN. The Government states 
it is seeking to substantially 
reduce ammonia emissions 
from fertiliser and has offered 
a number of options from  
an outright ban on its use,  
to restricting its use to  
spring applications only.

“To effect the same 
ammonia emissions, 
reductions from manure 
management would be 
costly in comparison to 
switching urea users to 
ammonium nitrate or urea 
with urease inhibitors.”

I
n low concentrations, 
ammonia is not harmful to 
human health. However, 
when ammonia emissions 
from agriculture combine 

with pollution from industry 
and transport, such as diesel 
fumes, they form very fine 
particulate matter.

This can be transported 
significant distances adding 
to levels to which people  

Greenhouse gases from agriculture

The environmental impacts of ammonia pollution Source: Defra

AMMONIA (NH3) is not a greenhouse gas and only has a short lifetime 
in the atmosphere. NH3 is formed when urease, an enzyme produced 
by micro-organisms in faeces, reacts with urea in the urine. It is pro-
duced when fertilisers are applied to land, the most at-risk being urea.

METHANE represents the largest proportion of greenhouse gases 
emitted from agriculture. It is produced by livestock, as a result  
of ruminant enteric fermentation associated with the digestion  
of feedstuffs by bacteria in the stomachs of cows and sheep.

NITROUS OXIDE (N20) is produced naturally in soils through micro- 
bial processes, but the application of mineral fertiliser or manures 
increases N20 emissions. The amount of N2O emitted when applying 
fertiliser or manure to crops will vary depending on a variety of factors.

The principal source of CARBON DIOXIDE (CO2) on-farm is the burn-
ing of diesel and petrol for transport and electricity, when made from 
fossil fuels rather than renewable sources, which is used to power 
lights and used for cooling and heating. Measures which disturb soil, 
such as ploughing or land use changes, also release CO2 from soil.

Percentage of total greenhouse gas (GHG) emissions from 
agriculture in 2017 (million tonnes of CO2e per year)

AMMONIA

HABITAT 
DAMAGE

SMOG
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Local nitrogen deposition

Ammonia reacts with 
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Reducing emissions from  farming
Supplying essential nutrients 
to the soil improves grass 
production and animal health

Green ammonia is vital
grass growth potential will be 
compromised.

“For example, a high  
percentage of grass tissue sam-
ples received at our lab  
in Pocklington had low sulphur 

Improving nitrogen use efficiency on grassland

l Stage 1: Complete a  
nutrient management plan
a) Carrying out a 
comprehensive soil analysis 
on every field at least 
every five years – selecting 
a number of fields each 
year and sampling on 
rotation makes this a more 
manageable task
b) A FACTS-qualified 
adviser will provide fertiliser 
recommendations based 
on the results of the soil 
analysis, the available 
slurries and manures to be 
applied and the planned 
use for the field – multi-cut 
silage, traditional silage 
cuts and/or grazing
c) Correct soil pH – the 
optimum pH range for 
perennial ryegrass and 
clover is 6.3-6.5
l Stage 3:  The importance  
of quality product
a) Purchase a high quality 
fertiliser product – this 
will be entirely uniform 
and thorough screening 
of the product will ensure 
the same physical 
characteristics throughout  

to facilitate even spreading
b) When buying a multi-
nutrient fertiliser, consider 
buying a multi-nutrient 
compound rather than a 
blend. Choosing a true 
uniform compound is 
one way of achieving the 
correct balance of nitrogen, 
phosphorus, potassium  
and sulphur in a form which 
can be spread consistently 
and accurately
l Stage 4: Apply the 
correct amount of fertiliser 
evenly and at the right time
a) Calibrate the fertiliser 
spreader accurately and 
repeat each time a different 
type of fertiliser is used to 
ensure the product is  
applied evenly 
b) Do not apply fertiliser 
when soils are waterlogged 
or heavy rain is forecast
c) Fertiliser should only 
be applied when the soil 
temperature reaches a 
minimum of 5-6degC for  
a few days to ensure grass  
is growing and roots 
will actively take up the 
nutrients

P
hillip Cosgrave, 
country grassland 
agronomist with 
Yara, says many 
grassland farmers 

could improve their nutrient 
use efficiency substantially and 
as a consequence lower their 
emissions.

He says: “A comprehensive 
soil analysis will highlight any 
nutrient and trace element 
deficiencies within the soil. 
When one or more of the key 
elements for growth are limiting, 

Compound versus blended fertilisers

T
he UK Govern-
ment announced 
its aim to bring 
all greenhouse 
gas emissions  

to net zero by 2050 back in 
June 2019 and many industries 
rose to the challenge with  
their own commitments to 
emissions reduction.

Agriculture was no  
exception, with the publica-
tion of the NFU’s net zero  
by 2040 pledge.

Commentators agree the 
net zero by 2040 pledge is an 
ambitious one and will require 
all farming sectors and an-
cillary industries to play their 
part in reducing emissions.

The production and use  
of nitrogen fertiliser is recog-
nised as a significant contribu-
tory factor to the industry total, 
so the fertiliser production in-
dustry is working hard to meet 
its own reduction targets.

Anke Kwast, vice-president 
of Yara’s Climate Neutral 
Roadmap states that fertil-
iser production accounts for 
1.5% of global emissions and 
a further 1.5% comes from 
the application and use of 
fertiliser.

She says: “When looking 
at greenhouse gas emissions 
for the production of wheat, 
we can see that one-quarter 
of emissions come from the 
farming element of the supply 
chain. Of this proportion, 
30-40% of emissions are from 
the soil, and 25-30% is relat-
ed to fertiliser production.

“So both problems must be 
addressed. Yara has developed  

emissions abatement tech- 
nology which reduces the 
nitrous oxide emissions of 
its fertiliser production by 
more than 90%. This means 
fertilisers produced using this 
process have less than half 
the carbon footprint of other 
fertilisers.

“There is scope to reduce 
the carbon footprint of mak-
ing ammonia, the precursor 
of AN and urea by switching 
to green ammonia.

“This technique is carbon 
neutral and is in fact turning 
the clock back to 1905, when 
the first fertilisers were manu-
factured in this way.

Electrolysis
“Electrolysis of water was 
used until 1991, when it  
became cheaper to extract 
the hydrogen from natural 
gas.

“Green ammonia is not 
compatible with urea produc-
tion because urea is made 
by reacting ammonia with 
carbon dioxide and because 
green ammonia is fossil fuel 
free, there is no carbon diox-
ide available. 

“This process is powered 
by renewable energy sources 
and the nitrogen obtained 
from the air using an air sep-
aration unit. Green ammonia 
is then synthesised from 
nitrogen and hydrogen via  
the Haber-Bosch process.

“Yara is now working  
with partners to invest in  
this pioneering process and 
is establishing a 100MW  
wind power electrolysis 

green ammonia manufac-
turing plant, which will save 
100,000 tonnes of carbon 
dioxide each year and has 
the potential to make enough 
green ammonia to fertilise an 
area of 0.5 million hectares.”

Ms Kwast says improving 
nitrogen use efficiency is  
also vital if net zero targets 
for agriculture are to be met.

Yara is developing a range 
of tools for farmers to help 
them produce more food  
per unit of nitrogen applied.

Efficiency
She says: “If farmers can 
use nitrogen more efficiently, 
in terms of the rate and the 
timing they apply it, using 
variable rate management, 
this will help to reduce the 
emissions of ammonia and 
nitrous oxide.

“Yara has developed  
technologies which predict 
the nitrogen demand of  
crops more precisely and  
can also improve the accu-
racy of the variable fertiliser 
application methods.

“We are making a digital 
platform available which will 
enable farmers to download 
crop specific nutrient man-
agement plans, together  
with local weather data.

“Using this alongside crop 
monitoring technology should 
allow the farmer to reduce 
nitrogen losses to the envi-
ronment by up to a half.

“Currently, the average  
nitrogen use efficiency 
across farms in Europe is 
60%. Our evidence shows 
this figure can be increased 
to 80% by adopting these 
approaches.”

Separation unitElectrolysis

Water Air

Nitrogen

Haber-Bosch process

Green ammonia

Hydrogen

Renewable energy

Compound fertiliser:
Each identical particle contains correct 

balance of nitrogen, phosphorus, 
potassium and sulphur

Blended fertiliser:
Made up of completely separate 

particles of N, P and K; often with a large 
variation in bulk density and particle size

levels last year. Similar results 
are seen with soil analysis. Sul-
phur is a key nutrient for plant 
growth because it is required for 
the formation of plant protein 
and can improve silage quality 
by lowering grass nitrate con-
centration at harvest.

Fertilisers
“If growing more high quality 
forage on farms is the objective 
from both an environmental and 
economic sustainability per-
spective then it’ll be important 
that we look more carefully at 
the type of fertiliser we use and 
how it’s made.   

“Applying fertilisers containing 
sulphur can boost dry matter 
yields by between 10 and 20% 
using the same amount of nitro-
gen, because sulphur removes 
the bottleneck in the assimilation 
of plant proteins.

“Selenium is also an essential 
trace element for all animals and 
humans. Selenium deficiency 
occurs at herbage concentra-
tions below 0.1mg/kg dry matter 

“When one  
or more of the key 

elements for growth 
are limiting, grass 

growth potential will 
be compromised

PHILLIP COSGRAVE

and results indicate that up to 
88% of herbage samples are 
deficient.

“Deficiency in livestock causes 
still birth and retention of after-
birth in livestock, increased milk 
cell count and increased levels 
of clinical mastitis. In calves, defi-
ciency is associated with ‘white 
muscle disease’, also known as 
nutritional myopathy.

“Using fertiliser fortified with 
selenium is an effective way to 
increase grass selenium from a 
level of deficiency to sufficiency 
for grazed grass or grass silage. 
Where herds are grazing pre-
dominantly, fortifying grass with 
selenium really makes sense.” 
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Wholecrop

Growing the best wholecrop
Planning ahead is key to growing good yields of high quality wholecrop to meet the needs of 
the cows’ diet. This is according to Steven Gate, agronomist with Agrovista, based in Cumbria.

S
teven Gate says 
choosing a crop 
and variety which 
‘the farm and farm-
er is able to grow 

well’ is of paramount importance 
when deciding which wholecrop 
will work best on the farm.

“Firstly, the grower should 
consider why they are growing 
wholecrop. Is it just to provide 
an alternative forage in the diet 
or are there other agronomic 
reasons, for example, to precede 
a new grass ley?

“It is vital to think about what 
the farm is capable of growing. 
For example, if contractors will 
be needed to do the spraying, 
then a crop which can perform 
well with one pass is ideal.

Lisa Hambly, an Agrovista 
agronomist in the South West 
agrees and says she always 
has a conversation with farmers 
about their plans for the rotation 
in the short-, medium- and long-
term when selecting which crop 
to grow.

“I am always looking forward 
to the next crop when making 

decisions as it is important not 
to sacrifice the ability to grow a 
catch crop or grass ley after-
wards because a late-maturing 
maize variety has been chosen,” 
Ms Hambly says.

She supports the view that 
when choosing varieties for 
cereal wholecrop on livestock 
farms, looking at ‘untreated 
yields’ is important because the 
variety needs to be healthy as 
it is unlikely to receive the same 
level of inputs as it would in an 
arable situation.

Ms Hambly is an advocate 
of under-sowing arable silage 
mixture with peas, lupins or 
vetches for protein where the 
field is suitably clean. She warns 
against mixed species crops 
where there is a weed problem 

in the field as the options for 
controlling weeds diminish dra-
matically where broad leaves are 
mixed with cereals.

Maize is a very popular crop 
with many of her clients but she 
emphasises the importance of 
growing an early variety.

“Do not settle for a poorer, 
late-maturing maize variety as 
in a wet harvest it can mean 
the soils are compromised by 
heavy traffic when harvesting 
in autumn. It will take years of 
remedial work to put this right 
and it will impact on yields in the 
future,” she adds.

Nutrition
Fertility is rarely a problem when 
growing wholecrop on livestock 
farms due to the availability of 

organic manures, but Philip 
Cosgrave, of Yara, urges farmers 
to carry out a soil analysis to 
confirm this.

“Nutrient applications should 
be tailored to the results of a 
recent soil test. Cereals are bulky 
crops which have a high nutrient 
requirement and it is also impor-
tant to address any shortfalls in 
micronutrients.

“Waiting until a deficiency is 
evident from visual inspection 
of the crop is often too late, as 
much of the crop’s potential can 
be lost by this stage.

“If there is a history of a micro-
nutrient deficiency then it’s worth 
being proactive and spray it on 
as a foliar spray, or alternatively 
use a crop-specific product that 
has been formulated to include 

Steven Gate

Choosing a crop which 
‘the farm and farmer is 
able to grow well’ is of 
paramount importance, 
says Steven Gate.
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the key micronutrients for that 
crops growth and development.

“Sulphur is often overlooked 
and applying it to crop needs is 
essential to grow a healthy crop 
which yields well,” Mr Cosgrave 
adds.

Harvest
James Duggleby, of Krone UK, 
says when harvesting relatively 
green, fresh wholecrop, it is 
possible to use a conventional 
mower and grass tedder be-
cause there is a very low risk of 
grain loss. As the crop matures, 
more specialist equipment is 
necessary.

“If the content of grain is at the 
‘cheesy’ stage there is a higher 
chance of grain loss, so a direct 
cut header should be used. This 
will cut and load the crop when 
it is standing, so the grain is less 
likely to fall onto the ground.

“I would always recommend 
using a specific wholecrop 
header rather than a combine 
header, especially when the 
cereal is still sappy and green. 
This is because the combine 
headers are designed to cut a 
dry, brittle stalk rather than a 
greener stem, so do not have 
the weight behind the blades to 
cut cleanly.

“When cutting for wholecrop 
when the cereal is almost ripe, a 
corn processor will be required 
on the harvester because the 
grain needs to be cracked open. 
A conditioner will shear the grain 

drier crop to provide scratch 
factor and more starch, they may 
choose to harvest at between 
50-60% DM. Wholecrop at these 
DM levels will be more difficult to 
consolidate in the clamp and is 
not normally fed in large quanti-
ties, Mr Smith adds.

Ensiling wholecrop
The principles of ensiling are 
the same irrespective of the 
crop placed in the clamp, 
though depending on its ma-
turity, wholecrop can be more 
difficult to consolidate and 
will ferment more readily than 
grass, Mr Smith explains.

“Wholecrop will tend to fer-
ment relatively easily because 
it has a high starch content and 
does not have the protein con-
tent to buffer the pH. Conse-
quently the pH falls rapidly.

“The challenge with wholec-
rop is maintaining aerobic sta-
bility because it is fibrous and 
therefore it is more difficult to 
keep air out of the crop. So the 
silage is more prone to heating 
and mould development.

“Consolidation is therefore key 
to making good wholecrop si-
lage. The clamp should be filled 
in thin layers between 10cm and 
15cm (4in to 6in) to allow for 

thorough and equally dissipated 
pressure to aid compaction. This 
will prevent the creation of hot 
pockets within the clamp.

“Also, by using an addi-
tive such as Ecocool or DA 
Ecocorn, the wholecrop silage 
is kept more stable, preventing 
these losses. Both products 
contain Lactobacillus plan-
tarum MTD/1 bacteria, which 
promotes the production of 
naturally-preserving lactic acid 
from the sugars in wholecrop.

“In addition Ecocool also con-
tains L. buchneri PJB/1, a strain 
of bacteria producing acetic acid 
which acts as an aerobic spoil-
age inhibitor. As an alternative, 
DA Ecocorn contains potassium 
sorbate along with the L. plan-
tarum. Potassium sorbate also 
prevents yeasts and moulds 
thus reducing spoilage.

“In summary, the preser-
vation of wholecrop at each 
percentage DM level stands to 
benefit from one of these types 
of dual-acting additive – with 
wholecrop made at higher 
DM percentages in particular, 
where farmers are looking for 
improved animal performance, 
needing the greatest help to 
maintain its aerobic stability,” 
Mr Smith adds.

“Consolidation  
is key to making  
good wholecrop  

silage
PETER SMITH

open so it does not pass through 
the cow undigested.

“There is no hard and fast rule 
as to the stage of maturity which 
necessitates the use of a condi-
tioner when making wholecrop. 
The best advice is to regularly 
check the crop as it comes 
through and then it should be 
possible to gauge whether the 
right choice of machinery has 
been made and if the set-up is 
correct,” he says.

When harvesting maize, most 
growers choose to use contrac-
tors due to the cost and spe-
cialised nature of the machinery 
involved, Mr Duggleby adds.

Maturity
The stage of maturity when 
the wholecrop is harvested will 
influence the nutritional content 
and dry matter and therefore 
how it is fed and which animals 
it is fed to.

Peter Smith, of Volac, suggests 
wholecrop can be considered 
as three discrete feed types 
depending on maturity and 
therefore the percentage dry 
matter (DM).

“Harvesting wholecrop when 
it is still quite green, at 30-40% 
DM, will give the maximum 
amount of fresh weight tonnage. 
Where wholecrop has been un-
dersown to establish a grass ley 
to follow on, harvesting early is 
preferable as it allows the grass 
to grow on in the second half of 
the summer.

“Most farmers will choose to 
harvest wholecrop at between 
40-50% DM, as it gives a better 
starch level which encourages 
higher milk yields. As the crop is 
quite dry, it is less aerobically sta-
ble and so using an additive such 
as Ecocool or Ecocorn will help 
to keep the ensiled crop cool.

“If growers are looking for a 

The challenge 
with wholecrop 

is maintaining 
aerobic stability, 

says Peter Smith.
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Case study

Wholecrop in focus  
George Fabi has been growing wholecrop wheat and oats on the 
predominantly grass farm for almost 25 years.

W
holecrop 
forms 
around 
half of the 
ration for  

the transition cows and is added 
in smaller quantities to the milk-
ing herd ration.

George Fabi says: “We started 
growing wholecrop to feed our 
transition cows to reduce milk 
fever cases due to high potas-

sium levels in grass silage. Now 
we see just one or two cases 
each year.

Winter and spring
“We grow winter and spring 
wheat and oats, with roughly 
twice as much winter than 
spring crops because they yield 
better, even though they cost 
more to grow.

“Maize is grown after a grass 

ley followed by wheat and then 
oats, which are a really good 
clean up crop before we estab-
lish a grass ley again. We do 
the cultivations ourselves but a 
contractor does our drilling. The 
land receives plenty of slurry and 
box manure so we do not apply 
much fertiliser to avoid lodging.

“Wheat gives us a better feed 
with more starch, but oats form a 
bulkier crop with more straw and 

Farm facts

n Kirkbarrow Farm is located 
in the Eden Valley and 
extends to 170ha (420 acres). 
The closed herd of 320 
pedigree Holstein cows is 
all-year-round calving and is 
housed, but youngstock and 
dry cows are out at grass
n The milking herd is fed a 
total mixed ration of 40% 
grass silage, 17% each 
maize and wholecrop, 10% 
Trafford Gold and 10% 
sugar beet pulp plus blend

Top tips on ensiling wholecrop 

30-40% DM
Provides maximum fresh 

weight (FW) tonnage but least 
DM and starch. Typical yields:
n Spring cereals: 22t-24.5t/

ha (9t-10t/acre) 
n Winter cereals: 24.5t-30t/

ha (10t-12t/acre)  

Often fed to youngstock and 
dry cows

No specialist equipment need-
ed – can be harvested with a 

mower (disc mower preferable) 
without a conditioner

Ferments relatively easily, 
though is less aerobically 
stable than grass silage

Ideally use Ecocool or DA 
Ecocorn 

40-50% DM
Provides a good level of 
starch and more scratch  

factor. Typical FW tonnages:
n Spring cereals: 24.5t/ha 

(10t/acre) 
n Winter cereals: 30t/ha  

(12t/acre)

Generally fed to youngstock 
and beef and as part of a 

dairy ration 

Harvest with a wholecrop 
header to avoid grain loss; 

where DM is above 45% con-
sider using a grain processor 

Drier so more difficult to con-
solidate – fill in thin layers. 

Ideally place 60-90cm (2-3ft) 
of fresh grass on top to aid 
aerobic stability and reduce 

vermin problems

Ideally use Ecocool or DA 
Ecocorn

50-60% DM
Provides more scratch  

factor and starch.  
Typical FW tonnages:

n Winter cereals: 28t/ha  
(11t/acre)

Ideal for high-yielding dairy 
cows to accompany low fibre 
ration, but do not feed at high 

rates

A wholecrop header is re-
quired fitted with a processor 

to crack grains 

Difficult to consolidate – must 
be filled in thin layers –  
10-15cm (4-6in) to aid  

compaction.
Ideally place 60-90cm (2-3ft) 

of fresh grass on top 

Essential to use an additive 
such as Ecocool or DA Ecocorn

therefore fibre levels are higher. 
We harvest the wheat when the 
grain has matured beyond the 
‘cheesy’ stage at the point where 
we can rub the grain and it will 
turn powdery.

“We have a fantastic contrac-
tor and he has a good mill on 
the processor which squashes 
the grain very flat which opens it 
up so our cows can fully digest 
it. We use an additive in the 
wholecrop as we find it aids the 
fermentation process.

Mr Fabi also grows 24 hectares 
(60 acres) of maize under oxo-de-
gradable film and this is fed to the 
milk cows and sometimes instead 
of wholecrop for the transition 
cows. He says the maize grows 
and feeds well and by picking a 
harvest date carefully, they rarely 
encounter problems.

George Fabi
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Maintenance checks

Keeping kit 
in check

Looking after equipment and carrying 
out basic maintenance checks can 
save thousands of pounds and avoid 
breakdowns at the most inconvenient time.

“Taking the  
time to do a few simple 

checks and repairs 
means most of the  
most commonly 

occurring problems  
can be prevented 

altogether
DAVID MOORE

U
ndertaking simple 
maintenance 
checks and carry-
ing out a trial run a 
few weeks before 

machinery is needed can help to 
avoid costly breakdowns. This 
might seem like common sense, 
but David Moore, of Moore Farm 
Services, near Doncaster, says 
it is surprising how many people 
first realise there is something 
wrong when they connect a 
fertiliser spreader or mower to 
the tractor on the day they want 
to use it.

“The customers who main-
tain their equipment carefully, 
we rarely see them again. In 
contrast, it is amazing how 
many people will fill up a fertiliser 
spreader and drive to a field 
without even checking it is still 
working when it has not been 
used for nine months.

“They will then be contacting harness, causing thousands of 
pounds of damage.

“In one instance, the spreader 
could not be repaired after mice 
had chewed through all the 
wiring. Do not assume insurance 
companies will pay out in these 
instances because some may 
argue the machine was not prop-
erly maintained or protected and 
so a claim is ineligible.

“Thirdly, grass left on mowers 
is very bad news, especially as 

it starts to ferment, because it 
corrodes the metal. It is vital to 
clean the mower carefully and  
oil up the moving parts, such  
as the mower bed and check  
for any cracks.”

Guards on mowers and 
fertiliser spreaders should be 
checked carefully as they are  
vital to protect parts of the ma-
chinery and also for safety. If any 
are looking worn, or are no longer 
attached securely, they must be 
replaced, Mr Moore adds.

Mr Moore recommends hitch-
ing up fertilisers and spreaders 
onto the tractor some weeks 
before they are to be used 
and doing a ‘trial run’ to check 
everything is working properly.

For fertiliser spreaders, 
checking the spreading veins are 
correctly spaced and set appro-
priately for the type of fertiliser 
being used is important, he says.

“Some grassland farmers will 
be using perhaps three different 
types of fertiliser during a season 
and each one may require the 
spreading vanes to be adjusted 
differently. Given the high cost 
of fertiliser, it is worth spending 
half-an-hour making sure the 
spreader is set up properly so it 
will spread evenly.

“Sometimes some of the 
vanes will become worn and 
this can lead to uneven spread-
ing, which wastes fertiliser and 
is detrimental to overall grass 
production.”

Mr Moore advises that farmers 
should consider having their 
spreader tested and calibrated 
by a specialist firm such as SCS 
Spreader and Spraying Testing 
ideally once-a-year. This will 
determine the most efficient 
settings for the combination 
of machine and product being 

used and will highlight any issues 
which could cause striping.

Mr Moore urges farmers to 
take the time to check blades are 
all sharp and the fixings on the 
conditioning tines are all properly 
attached well before they plan to 
start mowing.

Poor re-growth
“Replacing a few worn blades 
may cost less than £20 but 
mowing with blunt blades is less 
fuel efficient and also leads to 
grass being torn from the ground, 
resulting in poor re-growth.

“If conditioning tines have 
become loose, they can come  
off and end up in the silage 
clamp, especially if they are 
plastic so are not detected by 
the metal detector on the forage 
wagon. This can be very danger-
ous for cows.

“Checking the gearbox for 

leaks is vital because if leaks go 
undetected, this can result in a 
new gearbox being necessary, 
which can easily cost thousands 
of pounds,” Mr Moore adds.

Looking carefully at the 
wearing parts on a mower and 
replacing them where needed 
can also save money in the long-
term, he says.

“The skid plates underneath 
a mower can often become 
worn and if they wear too badly, 
this can lead to damage to the 
mower bed underneath. Whereas 
a skid plate might cost £30 to 
replace, a new mower bed will 
cost £2,000 or more.”

Technology is increasingly 
complex on more advanced 
machinery and so software 
updates can cause problems if 
not done in accordance with the 
manufacturer’s advice, according 
to Mr Moore.

Moore Farm Services’ 
tips for mower and 
spreader maintenance

n Do not leave it too late be-
fore bringing the machine out 
of the shed and putting it on 
the tractor for a trial run – spot 
problems early then they can 
be easily rectified in good time
n Speak to your dealer about 
software updates where this 
is relevant
n Check all the wearable 
parts and replace where 
necessary – this prevents 
damage of the more expen-
sive elements
n Carry out routine mainte-
nance throughout the season
n Clean mowers and spread-
ers carefully before putting 
away for the winter – grease 
and oil the important moving 
parts and protect against 
rodent damage

us in a panic, hoping we can 
repair it there and then. They 
will have to waste time while 
they wait for someone to come 
and fix it and if it cannot be 
mended, often they may find 
they need to buy a replacement 
machine in a rush, meaning 
they cannot always find what 
they want, or they end up pay-
ing more for it,” Mr Moore adds.

He suggests cleaning a 
mower or fertiliser spreader 
before it is put away in the shed 
for the winter is one of the most 
important tasks in preventing 
damage.

Beneficial
He says: “Making sure mow-
ers and fertiliser spreaders are 
always cleaned thoroughly and 
moving parts are greased up 
before they are stored away for 
the winter is beneficial for three 
reasons.

“Firstly, it is easier to see any 
damage or wear when the ma-
chine is clean, meaning parts can 
be ordered or the machine can 
be repaired.

“Secondly, rodents are less 
likely to spend time on a clean 
machine because there will  
not be any food for them. 

We regularly see new fertiliser 
spreaders where rodents have 
eaten through wiring or the 

“Most of my time now seems 
to be spent sorting out software 
glitches because the update 
has not been completed, so one 
piece of equipment is not com-
patible with the other machine 
being used. Speak to the dealer 
or manufacturer about software 
updates for the machine some 
time before it is needed.”

Ultimately, carrying out timely 
checks on machines, especially 
mowers and fertiliser spreaders, 
will save time and money, Mr 
Moore adds.

“Calling out a dealer once in 
the field is always more expensive 
and wastes time for everyone. 
Just by taking the time to do a 
few simple checks and repairs 
means most of the most com-
monly occurring problems can be 
prevented altogether and makes  
it less stressful for everyone.”

Awaiting pic of 
David Moore

Mr Moore advises that 
farmers should consider 

having their spreader tested 
and calibrated by a specialist 

firm ideally once-a-year.
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What’s in the clamp?

A guide to making the best silage

M
owing when 
the grass is 
at the correct 
maturity is the 
single most 

important factor determining the 
quality of the silage made. Get-
ting the timing right should not be 
guesswork, instead, carrying out 
a weekly pre-cut grass analysis 
in the period leading up to first 
cut is the best way of judging 
whether the grass is ready.

This is according to James 
Duggleby, marketing and prod-
uct manager for Krone UK, who 
says timing is of the essence 
when it comes to making the 
best silage.

“The days of making silage on 

Making good quality silage depends on many factors, not all of which can be influenced. But 
planning ahead means it should be possible to take control and avoid many potential pitfalls.

Forage harvester versus forage wagon

JInvesting in the right 
harvesting equipment for the 
farm is critical to optimise 
the quality of silage and the 
cost effectiveness of the 
operation. It is not just about 
picking the right machine, 
but it is also about scale and 
combinations.

Choosing between a 
self-propelled forage harvest-
er and a self-loading forage 
wagon is the first decision 
to make, according to Mr 
Duggleby. He says cost will 
inevitably be one of the  
main factors to consider.

“Prices for the smaller 
forage harvesters on the 
market generally start at 
around £300,000, whereas a 

medium sized forage wagon 
can be purchased for around 
£90,000. There is also the 
cost of the tractors and 
the trailers required for the 
forage harvester.

Even out
  “Depending on the scale of 

the operation, the costs per 
tonne of silage harvested will 
eventually even out for these 
two options, but for those with 
smaller acreages, a forage 
wagon is usually a more 
affordable option. It is also 
important to consider labour 
availability, as more people 
are required for the forage 
harvester.

“The length of chop differs 

between the two machines, 
with the forage harvester 
producing a uniform chop of 
between 20mm to 25mm, de-
pending on drum configura-
tion, and generally better suit-
ed to making silage for a total 
mixed ration with additional 
roughage. The forage wagon 
will usually deliver a more 
varied chop length, averaging 
around 40mm, reducing the 
need to add additional straw 
or another source of fibre,”  
Mr Duggleby adds.

Ultimately, the choice be-
tween the two machines will 
come down to the individual 
circumstances on a farm and 
the available capital for in-
vestment and many farmers 

Top tips when setting 
up machinery to  
make the best silage

n Make sure equipment 
is well maintained and 
ready to go to avoid costly 
breakdowns at critical times
n In most cases, using a 
conditioner will allow for a 
faster wilt. Be sure to set the 
conditioner correctly – too 
harsh and it will pulp the grass 
and increase fuel usage, too 
light and it will not work
n When mowing, set the 
stubble height to 5cm. Cutting 
too low will impede grass 
regrowth, blunt the mower 
blades and increase the risk 
of contamination from soil; 
cutting too high is wasteful
n Change mower blades 
regularly; if they are blunt 
they will not cut the grass 
cleanly and will dramatically 
slow regrowth
n If the ground is dry, set the 
spread width to maximum to 
increase the surface area for 
rapid wilting. If the ground 
is wet, leave the grass in a 
swath, allowing the ground 
to dry out either side before 
tedding
n Ensure the height of 
the tedder and rake is 
set correctly in the field. 
Setting too low will lead to 
contamination of the silage 
and increase machinery wear, 
setting too high will leave 
mats of grass behind
n When choosing equipment, 
make sure there is enough 
capacity to manage the crop 
in the clamp at the same time 
as harvesting to maximise 
timeliness of all stages of the 
process

may choose to use contrac-
tors instead.

“Whether a farmer chooses 

a set date should be behind us 
now, as the weather conditions 
during each year are entirely dif-
ferent. One of the biggest causes 
of reduced energy value of silage 
is cutting grass too late.”

To ensure all stages of the pro-
cess are carried out in a timely 

manner, check machinery is in 
good working order so there are 
no unnecessary delays or false 
starts, Mr Duggleby says. He 
urges farmers to carry out all the 
necessary maintenance checks 
on equipment well ahead of 
time, especially mowers, tedders 
and rakes.

New equipment
“If buying new equipment, 
always consider carefully the size 
you need, to ensure it is compat-
ible with the other machinery you 
have already. Assess the farm 
needs, labour availability and 
handling capacity to maximise 
efficiencies and silage quality,” 
Mr Duggleby adds.

“Mowing in the early after-
noon is desirable because the 
dew should have dried and the 
sugar levels in the grass are 
highest at this time after the 
plant has photosynthesised.  
Aim to cut grass at 80% mois-
ture and wilt it down to 25%  
dry matter for a clamp, or  
35-45% if it is to be baled.

“When deciding whether or 
not to use a conditioner on the 
mower, consider the advantage 
of faster wilting because the 
conditioner breaks the waxy 
cuticle on the leaf, speeding up 
water loss. Balance this against 
the risk that if it rains, the leaves 
will reabsorb water more quick-
ly”, Mr Duggleby says.

Managing the wilting process 
correctly is also influential,  
he adds.

“Wilting should be as rapid 
as possible and ideally should 
be within 24 hours. Tedding 
helps to speed up wilting 
time and mixes the grass to 

give a more uniform wilt and 
improved consistency, with 
fewer hot or wet spots in the 
clamp. Be careful to avoid 
‘recreational tedding’ as it can 
cause the grass to become 
too dry or damaged.

“Row up just before harvest 

so the grass quality remains 
uniform. Leaving grass too 
long in the swath will result in 
the top wilting more than the 
bottom. Create an even, box-
shaped swath for a smooth, 
consistent flow into the har-
vester,” Mr Duggleby adds.

James Duggleby

(Awaiting pic) 

Using technology to make the best silage

J‘If you do not measure it, 
you cannot manage it’, is the 
old adage which is frequently 
used in relation to many 
aspects of crop and livestock 
production. It is certainly 
relevant to making silage and 
with a range of new technol-
ogies available, the process 
of measuring silage yields 
and quality is now easier and 
almost instant.

Forage harvesters can 
now be fitted with Near 
Infrared Spectroscopy (NIRS) 

systems. NIRS sensors 
work by shining a beam of 
broad-spectrum near-in-
frared light at the chopped 
grass as it is blown out the 
discharge spout.

Weigh cells
Forage wagons can be easily 
fitted with weigh cells to give 
load by load analysis. Forage 
harvesters can measure the 
volume of the crop passing 
through the feed rollers for 
constant analysis. Combining 

this with trailers equipped 
with moisture meters and 
weigh cells allows for im-
proved accuracy.

Both options make it 
possible to carry out yield 
mapping of fields. If coupled 
with detailed soil analysis, 
this can allow for variable 
rate fertiliser application and 
can also record overall fresh 
weight yields.
n For more information,  
visit FGinsight.com/grass-
landtoolkit

to own and operate their own 
harvesting equipment, or 
to employ a contractor, it is 

important to consider which 
system provides the greatest 
flexibility, fits with available 

manpower and is able to take 
advantage of good weather 
windows,” Mr Duggleby says.

More people are required for a 
forage harvester, so consider 
labour availability when investing 
in harvesting equipment.

For those with smaller 
acreages, a forage wagon 
is usually a more affordable 
option, says James Duggleby.
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Fermentation

Good silage starts in the field 
but finishes in the clamp

F
ermentation relies 
on bacteria utilising 
sugars in the grass, 
but depending on 
the species of bacte-

ria carrying out the process, the 
end products will differ.

This is according to Dr Mark 
Leggett, a silage scientist with Vol-
ac, who highlights the importance 
of the presence of the right bacte-
ria in the fermentation process.

“To maximise the protein and 
energy content of silage, the fer-
mentation should rapidly produce 
lactic acid as the principal end 
product. The beneficial bacteria, 
Lactobacillus plantarum, facili-
tates this lactic acid fermentation.

“When lactic acid is formed 
during fermentation, it should 
quickly bring the pH down to 
between 3.8 and 4.5. This fall 

Making sure the correct fermentation process takes place in the clamp is key to making 
high quality forage. 

What do inoculants do?

JEcosyl 100 contains 
MTD/1 and this is a unique, 
high performance strain of L. 
plantarum. It is applied at a 
million colony forming units 
per gram of forage, meaning 
it will quickly dominate the 
other less desirable bacteria. 
As a result, using Ecosyl 100 
will enable the L. plantarum 
bacteria to:
n Make better use of availa-
ble sugars
n Preserve more nitrogen as 
true protein
n Reduce fermentation dry 
matter losses

n Minimise undesirable 
microbial activity

Alternatively, as well as 
containing MTD/1, the ad-
ditive Ecocool also contains 
PJB/1 which is a unique 
strain of L. buchneri proven 
on a range of forage crops 
to inhibit the activities of the 
yeasts and moulds which 
cause aerobic spoilage of 
silages, with the following 
benefits:
n Less heating
n Lower DM losses
n Less physical waste
n Less risk of mycotoxins

Dr Mark Leggett
in pH prevents the growth of 
undesirable bacteria, limiting 
energy losses from the silage so 
the grower is preserving as much 
goodness from the grass he has 
grown as possible.”

‘Bad’ bacteria
Dr Leggett says the natural 
microbial population found on 
grass is an unknown and while 
some of the right bacteria for 
good fermentation are likely 
to be present, it is highly likely 
there will be populations of the 
‘bad’ groups of bacteria.

“Clostridia and enterobacteria 
will ferment the sugars in the 
grass, but instead of forming only 
lactic acid, other compounds will 
be produced from the process 
such as acetic acid, butyric acid 
and ethanol. As a consequence, 

the pH will not fall as quickly as 
when lactic acid is the domi-
nant end product.

“This is also 
a far less 
efficient 
fermentation 
process as 
it leads to 
losses of dry 
matter when 
carbon dioxide 
is formed and when 
protein breaks down to form 
ammonia. The ammonia and 
butyric acid causes the silage 
to smell unpleasant and forage 
intakes can reduce as a conse-
quence.

“These undesirable bacteria 
are favoured by the slightly high-
er pH they create and so they 
thrive. Using an inoculant which 

acid alone is produced, it will 
inhibit the activity of the yeasts, 
thereby increasing the aerobic 
stability of the silage once the 
clamp is open. Similarly, the 
inclusion of potassium sorbate 

in an inoculant can also prevent 
fungal activity reducing losses 
through spoilage.”

Dr Leggett emphasises the 
difficulty in measuring the likely 
dry matter losses which occur 
either due to poor fermentation 
or spoilage.

“Estimates vary but dry matter 
losses are commonly around 
10% of the total clamp dry mat-
ter, but can be much higher.

“Given the amount of effort 
which goes into growing and 
harvesting grass, choosing the 
right inoculant to encourage a 
rapid lactic acid fermentation, 
or to promote aerobic stability 
when necessary, is a very wise 
investment.”

 

“Fermentation  
should rapidly  

produce lactic acid  
as the principal  

end product
MARK LEGGETT

contains a high dosage of L. 
plantarum ensures the right bac-

teria are present from the 
start of the fermen-

tation process, 
so lactic acid 
is formed and 
there is a rapid 
drop in pH,” Dr 
Leggett says.
Achieving the 

correct fermentation 
will ensure as much of 

the nutritional value of the grass is 
preserved in the silage, but then 
it is important to minimise further 
losses once the clamp is opened.

Aerobic stability
The aerobic stability of the 
silage is paramount if it is not 
to heat up and spoil once the 
clamp face is exposed to air. Dr 
Leggett says as soon as oxygen 
reaches the silage it activates 
the yeasts which can naturally 
occur on the silage and they 
cause the spoilage.

Good clamp management is 
essential in controlling aerobic 
stability, but faced with continual 
trouble with aerobic stability, Dr 
Leggett advocates the applica-
tion of inoculants containing the 
bacteria, Lactobacillus buchneri 
to the silage because it ferments 
the sugars to produce both 
lactic and acetic acids.

“Although this process is 
not as efficient as when lactic 

+

Rapid wilting

This should reduce respiration and preserve energy

Good clamp 
management

Removal of 
oxygen

Inoculant  
to improve  

fermentation

+ +

MAKING GOOD SILAGE

THE ENSILING PROCESS

Fully weighted

Side sheets (folded over top of clamp)

Woven top 
sheet

Good ensiling
(with thin, well-consolidated layers)

Natural plant sugars Natural plant sugars

Lactic acid Acetic acid, CO2, butyric 
acid, lactic acid, ethanol

Inoculant supplies 
large quantity of 

lactic acid bacteria 
(L. plantarum)  
to dominate  
fermentation

Natural bacteria 
population  

(fewer lactic acid  
forming bacteria  
but potential for 
clostridia and 

enterobacteria)

Poor ensiling
(with slumping, pockets of unconsolidated silage, 

aerobic losses, mould and heated silage)

Inoculated
fermentation

Natural
fermentation

Oxygen
barrier film

Black top 
sheet
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Case study

Boosting milk yields 
in Co Fermanagh

milk out of my cows and there 
were quite a few dairy farmers 
around me who were switching 
to housing their cows all-year-
round. 2012 was a particularly 
wet year and I felt this change 
would give me tighter control of 
feeding and would allow me to 
provide more consistency in the 
cows’ diet.

Cow numbers
“At this point we were gradually 
increasing cow numbers to the 
150-cow herd we now milk. Milk 
yield increased when we brought 
the cows inside, but I realised we 
could make better quality silage,” 
he adds.

Mr Byers always reseeded a 
proportion of his grassland each 
year, but he was only making 

A focus on making high quality silage has contributed to an impressive 
increase in yield and milk from forage on a family farm in Northern Ireland. 

two cuts, with a relatively late 
first cut in early June and a 
second cut in August. The next 
progression for the farm came 
in 2015 when he opted to try  
a multi-cut silage system.

“I knew there was scope 
to make better quality silage 
from my ground after we tried 
cutting earlier one year. We saw 
the benefits of this crop which 
had higher protein levels with 
more leaf and was also more 
digestible.

“This made us realise a mul-
ti-cut system would work well so 
we tried it. Now we are cutting 
four times a year starting in the 
first week in May and then cut-
ting at five- to six-week intervals.

Paying close attention to detail 
to all aspects of the silage-mak-
ing process has paid dividends, 
according to Mr Byers.

“The higher protein levels in 
the multi-cut silage means we 
need to buy-in less protein, so 
our feed costs have come down. 
We have also seen milk yield 
increase and now the cows are 
giving 10,500 litres on average.”

Mr Byers has taken control of 
all stages of the silage-making 
process so he can ensure every 
operation is carried out as well  
as it can be.

A series of investments are 
already paying dividends; these 
have included the purchase of a 
tedder last spring to aid wilting 

and prior to this, a forage wagon. 
He undertakes all the mowing 
himself so he has control over 
the grass cutting height to ensure 
quality is maintained.

He has also worked closely 
with his nutritionist who recom-
mended soil sampling to ensure 
nutrient applications are accu-
rately matched to crop needs.

“We now soil test regularly and 
this has shown us we needed to 
apply lime to correct the pH of 
our soils. It also indicated we do 
not need to use as much phos-
phate and potash as we were 
doing because of the amounts 
contained in the slurry we were 
applying, so our fertiliser bills 
have reduced,” Mr Byers says.

A flock of sheep graze the 
silage fields over winter as this 
promotes tillering of the grass 
and means there is fresh growth 
in early spring once the sheep 
are moved off.

Mr Byers began growing 
wholecrop around the same time 
as he switched to the multi-cut 
system, again on the advice of 
his nutritionist. The local climatic 
conditions preclude growing 
wheat, so Mr Byers opted for a 
hybrid rye as the best crop to 
grow.

“Because we are cutting the 
grass when it is young and leafy 
for the multi-cut silage, it has a 

low fibre content so the wholec-
rop provides the scratch factor 
we are looking for to help with 
rumen function. We then feed 
a small amount of concentrate 
added to the mixed ration.

“Hybrid rye performs well 
in our climate and it fits in well 
within our rotation, as it helps 
with reducing the weed burden 
in the grass ley which follows 
on. We grow around 30 acres 
of wholecrop each year and it 
makes up 20% of the total mixed 
ration,” Mr Byers adds.

Consolidation
Careful consolidation of the 
wholecrop in the clamp is 
essential to encourage the 
correct fermentation, but Mr 
Byers pays equal attention to 
how the grass silage is placed 
in the clamp.

Historically, the clamp was 
filled in a wedge shape, but now 
Mr Byers places thin 
layers of either the 
grass or the 
wholecrop in 
the clamp. 
This is par-
ticularly im-
portant now 
he uses the 
forage wagon 
as it tends to 
chop the grass 

longer and because wholecrop is 
more difficult to consolidate as it 
is more fibrous.

“I treat all the grass silage with 
Ecosyl because I have had really 
good results with it over the last 
three to four years. I use Ecocool 
on the wholecrop because it is a 
dual acting additive which I find 
improves both the fermentation 
but also means the silage is less 
likely to heat up and spoil when 
we open the clamp.

“Finally, once all the silage is 
layered into the clamp, we use 
side sheets against the clamp 
wall and we place an oxygen 
barrier film on top of the silage 
to aid sealing. We place a top 
cover over the film, ensuring  
it is heavily weighted down  
to minimise the risk of any  
air entering the clamp,” Mr 
Byers adds.

The results of the silage 
analysis are evidence all the 

measures Mr Byers is 
implementing are 

working. This 
year’s first 

cut ana-
lysed at in 
excess of 
11 MJ per 
kg/DM and 

17% crude 
protein, which 

Mr Byers de-

“I find it is the 
attention to detail  

and the small 
changes which result 
in the improvements 

to performance
DALE BYERS

just 25 months. His calving  
interval has also reduced from 
410 days to 386 days.

“My herd size of 150 cows 
is the maximum number I can 
manage just with relief milkers 
but without employing someone 
else and so realistically I cannot 
expand numbers.

“I keep trying to do 
everything a little bit better and 
I find it is the attention to detail 
and the small changes which 
result in the improvements to 
performance and mean I can 
get more from less. This way 
I feel I have full control and 
ultimately, for me, it is about 
investing in the next generation 
and my childrens’ future.”

scribes as ‘crazily high’, albeit 
he admits this figure was due 
in part to the unusually sunny, 
dry spring.

With the new multi-cut grass 
silage and wholecrop in the diet, 
and yield quickly responding to 
the improved forage ration, Mr 
Byers chose to move to three 
times a day milking. This further 
increased milk yields and Mr 
Byers continues to look at every 
opportunity to make refinements 
to his grassland and clamp man-
agement to improve production 
further still.

The cows are thriving under 
this regime and this has enabled 
Mr Byers to reduce the age at 
first calving from 36 months to 

Farm facts

n Glenview Farm now 
extends to 121.5ha (300 
acres) of rotational land 
which comprises temporary 
grass leys and about 
12ha (30 acres) of hybrid 
rye grown each year for 
wholecrop
n 42ha (104 acres) of the 
farm is owned and 79.5ha 
(196 acre) is rented
n Dale Byers farms with his 
wife Victoria and his three 

children; Poppy, Charlie and 
Ina-Grace. He employs two 
night milkers
n The herd of 150 Holsteins 
is all-year-round calving and 
is housed throughout the 
year. Heifers are grazed in 
summer months
n Milk from forage has 
doubled over a period 
of 16 years increasing 
from maintenance +5 to 
maintenance = 12 litres/cow

Historically, the clamp was 
filled in a wedge shape, but 

now Mr Byers places thin 
layers of either the grass or 
the wholecrop in the clamp.

Glenview Farm, 
County Fermanagh.

T
he Byers family 
has farmed at 
Glenview Farm, 
County Fer-
managh, since 

1969 but Dale Byers, the third 
generation to farm there, has 
transformed it from an extensive 
suckler beef enterprise to a high 
yielding dairy farm.

In 2004, Mr Byers was 
prompted to come out of beef 
and switch to dairy when profits 
from beef continued to slide to 
the point where it was no longer 
a viable option for the 28-hectare 
farm. Initially he was milking just 
50 cows yielding 5,500 litres 
which were grazed over summer 
and then housed over winter.

In 2012, Mr Byers decided 
to move to an all-year-round 
housed system.

He says: “I wanted more  

Dale Byers has seen yield 
respond quickly to the 
improved forage ration.
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Costs

What is your 
grass worth?

Evidence from many respected sources 
shows those dairy businesses which 
maximise milk from forage are usually the 
most financially successful. 

S
arah Bolt, mem-
bership develop-
ment manager 
with independent 
dairy consultants 

Kingshay, says many producers 
could add to their bottom line  
by improving their forage man-
agement and utilisation.

“There are just under 10,000 
dairy farms in the UK and while 
each of them has a different 
system, they should all be paying 
more attention to their costs of 
production and focusing on  
milk from forage is a significant 
part of this.

“Figures show a staggering  
difference between the top  
quartile of forage-focused farm-
ers producing 48.6% of their milk 
from forage, while the bottom 
quartile averaged just 15.4%.

“This translates to a difference 
of £290 MOPF per cow between 
the top and bottom quartiles, 

Purchased feed costs

n Since 2010, concentrate 
prices have jumped 29.3% 
to £238/tonne on average
n Over the same period, 
the cost of all purchased 
feed has fluctuated but 
overall has risen by 39.6% 
to £680/cow
n In 2019 the cost of all 

purchased feed reached 
£705/cow due to the 
shortage of forage in the 
drought over summer 2018
n For the average herd, 
purchased feed costs 
equate to 9.9ppl compared 
to 6.45ppl for the top 
quartile

Sarah Bolt

Milk from forage: The figures
 Top 10% Top 25% Average Bottom 25% 

Cows in herd 191 185 200 219 
Stocking rate – cows/hectare 2.06 2.11 2.28 2.42
Yield per cow (litres) 8,439 8,318 8,384 8,525
Yield from all forage/cow (litres) 4,449 4,043 2,759 1,313
Total purchased feed cost per litre 5.95p 6.45p 8.11p 9.90p
Margins  
MOPF per cow £1,911 £1,853 £1,704 £1,563
MOPF per litre 22.65p 22.28p 20.33p 18.34p

Source: Kingshay Dairy Costings Focus

rate and milk from forage, where 
the farms achieving the highest 
milk from forage statistics have 
lower stocking rates.

“My experience suggests a 
farm has to push the boundaries 
and perhaps stock too densely 
before pulling back a little to 
reach an optimum stocking  
rate,” Mrs Bolt says.

Environment
She points to methods which 
deliver improvement irrespective 
of a farm’s location or climate. 
“The most important step to  
take is to measure the grass you 
are growing, whether you are 
grazing or mowing it.

“Many farmers think they need 
to wait until April to take their  
first silage cut. But they rarely 
have any evidence to support 
this view. “

She also advises keeping a 
contractor informed, and happy.

“Simple things like agreeing 

how many trailers or buck rakes 
are to be used will ensure the 
buck rakes can keep up with  
the trailers filling the clamp. How 
well the silage is consolidated in 
the clamp is one of the key fac-
tors determining the quality of 
the silage made, so it makes 
sense to take the steps to make 
sure it is done well.

“Keep a count of how many 
trailers of grass come off each 
field, or even better, measure a 
one square metre quadrat and 
weigh the grass harvested at 
swath cutting height and above 
for each field. Using this basic 
data will enable the poorest 
yielding fields to be placed at 
the top of the priority list for 
re-seeding.”

For grazing-focused farms, 
using a plate meter is essential 
to managing grass availability.

“The key performance indi-
cators for a farm will depend 
on the system and it is impor-
tant to decide which factors 
are relevant in each case and 
measure and manage these,” 
Mrs Bolt adds.

Having the figures to hand and 
ideally benchmarking against 
other farms in the area with 
similar systems will give a picture 
of the performance of the farm. 
Goals can then be set and a 
strategy put in place to achieve 
them.

which, when added together for 
an average herd size of 200 cows 
totals £58,000,” Mrs Bolt adds.

She suggests despite the 
enormous differences between 
the production systems on UK 
dairy farms, there is more vari-
ance in performance within  
these systems than there is 
between them.

Some indicators seem to apply 
across all systems, such as the 
relationship between stocking 


