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White clover offers rewards for both conventional and organic systems

Rolling in clover benefits
White clover is playing an increasingly important role in both conventional and organic dairy
systems, but it needs managing well to accrue all the benefits. We spoke to a grassland specialist
and a producer to find out more about this versatile legume.
text Sara Gregson

S

peak to any grassland agronomist and
they will tell you that white clover is
the most flexible perennial forage legume,
providing reliable companionship to
grasses in both grazing and silage leys.
And its creeping growth habit gives it
the ability to self-repair, infill and spread
throughout the sward.
As a feed, white clover is a good source of
protein and minerals and retains high
digestibility throughout the growing
season, as there is continual renewal of
leaves and little stem development. It
will increase the crude protein content
of first-cut silage by 1% for every 10%
increase in the amount of clover in the
sward.
The other important feature of white
clover is the ability to convert
atmospheric nitrogen into nitrates in the
soil which feeds the companion grasses
– up to as much as 150kg N/ha. So, how
can you make sure that your herd and
business harnesses some, if not all, of
these benefits?

Variety selection
There are three main groups of clover,
categorised by leaf size. The most popular
groups for dairy swards are medium- and
large-sized leaf varieties, such as Buddy,
Iona and Violin.
Clover likes soil pH to be between 6 and
6.5 and phosphate and potash indices
should be above 2. It should be sown into
warm soil from April to August.
“Clover seed is very small and prefers to
be surface sown onto a firm seedbed,”
says Oliver Seeds’ Rod Bonshor. “When it
is in a grass seed mixture, aim to sow
within the top centimetre of soil and
pass with a Cambridge roll to finish.”
After sowing, protection against slug
attack is essential – particularly during
the first three months. “During the past
three years, there has been an increase
in Sitona weevil attacks with small semi-
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Rod Bonshor: “Clover prefers to be surface
sown, onto a firm seedbed”

Graham Tweddle: “We produce
high-protein silage across three cuts”

circular ‘bite marks’ seen,” adds Mr
Bonshor. “The larvae also attack the
roots and the clover will not perform
as it should. Poor field drainage and
compaction can also inhibit clover
growth.”

additional 163 hectares of neighbouring
arable land was added as a Farm Business
Tenancy two years ago and this will allow
the herd to expand up to 500 milkers.
The farm entered organic conversion in
1998 and stopped growing maize to
establish clover-based leys under peas.
This was successful but resulted in
heavily rutted fields. Different mixes of
grass and clover were trialled, but during
the past 18 years the farm has seen the
benefit of specialising in late perennial
ryegrasses and white-clover swards.
The silage fields are given a dressing of
composted manure or slurry, ideally in
early March. Compost is applied at a rate
of 20t/ha and slurry at 42m3/ha. In recent
years the farm has also used polysulphate
organic fertiliser on silage ground.
The grazing fields are given nothing
apart from what the animals return and
what is fixed by the leguminous clover –
potentially worth up to 150kg of nitrogen
per hectare.
The cows are now a three-way cross of
Dairy Shorthorn, Swedish/Norwegian red
and Meuse-Rhine-Issel (MRI), producing
what Mr Tweddle calls a ‘Ford Mondeo’ of
a cow. Strong and fertile with good feet,
they average 7,000 litres of milk a year

Nitrogen fertiliser
The optimum amount of clover in a field
is 30% of the dry matter of the total
sward. To reach 30% clover, the swards
needs to look more like it comprises
between 50% and 60% clover at its peak
growth, in August.
“One of the biggest factors affecting the
level of clover in a grass sward is in the
amount of fertiliser nitrogen applied,”
says Mr Bonshor. “High rates of more
than 100kg of nitrogen per hectare,
applied in one go, will speed the grass
plants forward and suppress clover
growth. So little-and-often fertiliser
applications work best.”
White clover drives the performance
of Graham Tweddle’s family business,
which produces, processes and retails
organic milk. Based on the edge of the
A1 at Darlington, he runs 300 cows on
122 rented hectares, owned by the
Church Commissioners for England. An

Consistent silage: Graham Tweddle’s milkers tucking into their TMR

predominantly from forage. “The cows
are not fed in the parlour. They’re given
a TMR comprising grass silage, ground
maize flour, an 18% crude protein pellet,
and wholecrop for fibre. This year we are
also going to make some hay to provide
more fibre,” adds Mr Tweddle.
“We produce consistent, high protein
silage across three cuts. But with the high
proportion of clover in the silage we need
additional fibre to slow down digestion.”
The cows are turned out in March and
housed in the third week of October. A
level milk profile to supply the family’s
Acorn Dairy is vital, so the cows calve all
year round.

Regular reseeding
Each year approximately 30 hectares are
reseeded after wholecrop barley and
peas. The peas provide nitrogen for the
barley and leave some for the following
grass crop. At the same time the peas
provide a ‘smothering’ effect to prevent
weeds establishing in the open soil.
After the barley/peas are harvested in
July, a stubble cultivator is used on a
weekly basis to catch germinating weeds
and create a sterile seedbed. Even after
this, if conditions require, it may still be
ploughed. After rolling, the seeds mixture
is broadcast with an air seeder on a grass
harrow and then rolled again. Sheep
graze for five weeks during the winter to
encourage tillering and help with weed
control.
On the newly rented land, Oliver Seeds
Organic Century has been sown. This
mixture comprises five late perennial
ryegrasses including Pastour, Romark
and Maurice, with 11% Timothy and
10.5% white clover blend of different
sized leaf varieties, including Buddy,
Violin and Iona. Mr Tweddle also has
Tonic plantain and Choice chicory added
to the mix.
This produces excellent D values and
palatability for optimum intakes and
performance throughout the season.
Surplus growth makes excellent silage,
and 2017 first cut produced 14t/ha of 74
D-value silage, with 11.8 MJ ME at 17.5%
protein and a pH of 4.2.
“Many producers think about red clover
for use in silage crops, but we have
proved that white clover is just as good,
and can produce phenomenal silage,”
adds Mr Tweddle. l
Delegates joining the British Grassland
Society tour in County Durham, this July,
will be able to visit the Tweddle’s farm
and dairy. See www.britishgrassland.com
for more details.
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Successful silaging: multi-cut approach
should improve forage quality

Adopting silage-making system is improving forage quality

More milk from multi-cut
The popularity of multi-cut silage making is growing, primarily
as part of producers’ drive to increase milk from forage. We
spoke to two specialists about the results of a recent survey
and ask what steps are key to ensuring multi-cut success.
text Matt Mellor

A

survey of more than 150
producers, carried out in
December 2017 by Germinal and
Volac, found that for 60% first cuts
have become earlier during the past
three years and 44% said that they
were also shortening their cutting
intervals. And 89% of producers
questions expressed a desire to

increase milk from forage, with changes
in practice being linked to this priority.
“We are seeing a significant shift towards
a more progressive approach to grass
silage-making among UK producers,”
says Germinal GB’s Ben Wixey. “Among
those producers already taking more
silage cuts per year, or intending to,
71% of respondents said that the top

reason was to make better quality silage.”
To make more milk from grass silage was
a reason stated by 68% and to reduce
bought-in feed costs was an answer given
by 65%. “Far fewer, just 40%, were doing
it to increase their overall grass silage
quantity,” he adds.
The shift to multi-cut appears to be
working well for the early adopter, but
ensuring that system pays dividends for
the majority, as uptake increases, will
depend on how well producers adapt
their management practices.

Multi-cut success
“Success starts by ensuring leys are in
the best possible condition and for many
this will mean more frequent reseeding
than is typical,” explains Mr Wixey.
“Silage fields must have the potential for

Table 1: Comparative costs of conventional three-cut system with five-cut multi-cut silage making (source: Germinal GB)

three-cut (conventional) system
1st cut
2nd cut
3rd cut
4th cut
5th cut

28

area (ha)
20.5
14.5
12.0

yield (t/ha)
6.0
4.5
3.0
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ﬁve-cut (multi-cut) system

total dry yield (t)
123
65
36

cost (£/ha) total cost (£)
136
2,788
104
1,508
104
1,248

224

5,544

MARCH

area (ha)
18.2
16.1
13.0
13.0
12.0

yield (t/ha) total dry yield (t)
4.5
82
3.0
48
3.0
39
2.1
27
2.1
25
221

cost (£/ha)
136
104
104
104
104

total cost (£)
2,475
1,674
1.352
1.352
1,248
8,101

2018
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return
additional cost of silage making (220 tonnes DM)
target improvement in ME
extra energy in the clamp (220 tonnes DM)
extra milk from forage (5.3MJ/litre)
value of extra milk from forage (26ppl)
ROI (extra milk from forage minus extra cost)

£2,557
+1MJ/kg ME
220,000MJ
41,500 litres
£10,800
£8,243

Table 2: Return on investment

early season growth of high D-value
grass, so leys should comprise modern
perennial ryegrasses, selected with the
right attributes from the Recommended
Grass and Clover List. Then it’s about
ensuring that every step of the process
maximises the potential of turning
quality grass into high energy forage.”
Volac’s Jackie Bradley says that while
some of the basic steps of making good
quality silage won’t change if taking the
multi-cut approach, some will require
greater focus.
“By cutting earlier with a multi-cut
system you’re trying to capture grass
when it has a higher digestibility and
metabolisable energy content, as well as
a higher protein content,” she explains.
“So you don’t want to see those nutrients
going to waste. When wilting, for
example, I’d still urge producers to wilt
as rapidly as possible to a target dry
matter of between 28% and 32%, with
the aim of achieving the optimum
balance between minimising crop losses
in the field and minimising effluent
losses from the clamp – just as if using
conventional cutting.
“However, as the yield of individual cuts
is likely to be lighter you may find you
can quickly wilt down to this dry matter.
That’s a benefit, but it is important not
leave it to wilt longer than necessary,
because nutrients could decline.”
Mrs Bradley adds that achieving good

fermentation may also need attention
with multi-cut silage – owing partly to
it being higher in protein. “A higher
protein content in silage tends to
affect the fermentation by increasing
buffering. The beneficial acid produced
during fermentation, which preserves
the silage, tends to be neutralised to
some degree.
“To avoid this, there is a strong case
for including a proven silage additive
to improve fermentation efficiency
with multi-cut silage. And from a cost
perspective, since the yield of individual
grass cuts will be lighter with multicut and additives are applied per tonne
of forage, the cost of the additive should
be lower per cut than if using a more
traditional cutting programme,” she
adds.
Chop length is also vital. Grass crops
that are younger and contain less
stem material are generally easier to
consolidate, so there is some latitude,
and indeed benefit, to using longer chop
lengths. “This is not only to give it
structure in the clamp and to reduce the
chance of clamp slippage, but also to
provide some fibre back into the diet.
When it comes to feed out, the diet may
also need balancing with extra fibre for
optimum rumen function,” she adds.
“Other areas to check with a multi-cut
system include crop nutrition. Avoid
heavy slurry applications within 10

More mowing: frequent cuts result in plenty of high quality grass silage

Ben Wixey: “It’s vital to ensure that leys are
in the best possible condition”

Jackie Bradley: “There’s a strong case for
including a proven silage additive”

weeks of cutting. Also, with shorter
cutting intervals, any slurry applications
will need to be made immediately
after fields are harvested. Slurry must
also be injected into the soil to avoid
contaminating the grass.”

Additional costs
Bought-in feed costs savings are
potentially significant and need to outweigh any additional costs incurred
in silage making. “There are, without
doubt, going to be higher costs involved
when you move from a conventional
two- or three-cut system to a multi-cut
approach, with five or more cuts,” says
Mr Wixey.
“We estimate that the cost of making
silage could increase by between 40%
and 50%. But by increasing the energy
content of silage, by just 1MJ/kg ME, we
believe the extra milk production from
forage can deliver a three- or four-fold
return on that investment.
“A more progressive approach to silage
making, which means cutting the grass
before it diverts energy into seedhead
production, also means that leys will last
longer. The investment in reseeding
will pay, in any case, due to the extra
production per hectare achieved, so
adopting a management practice that
extends the life of the ley is an additional
bonus.” l
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Dinner is served: cows tuck into
fresh grass at the feed fence

Cut-and-carry benefits can soon recoup investment in machinery

Grass ‘meals on wheels’
Zero grazing can reduce waste and increase grass dry matter

specialist and some producers who have adopted the system

diet. “This can help to reduce the cost
of bought-in feed and grass silage
requirements, which can have a positive
effect on the cost of production by
increasing milk from forage.”

with considerable success.

Dry-matter intakes

intakes – and much more besides. We spoke to a leading grass

text Rachael Porter

A

s
with
any
management
technique, there are pros and
cons to zero grazing. And it’s not
something that makes practical
or economic sense on every unit.
But where it could be successfully
adopted, there can be a myriad of
benefits. So says Limagrain UK’s
grassland specialist Ian Misselbrook.
“To start with, there’s less waste.
Leys are not being trampled or soiled
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by livestock when grass is cut and fed
direct to the cows,” he says. “Zero grazing
also gives producers control of how
much grass they feed to cows, as well as
potentially increasing the longevity of
leys. And producers have access to grass
in fields that cows may not easily be
able to graze – they may be too far away
from the unit or across busy roads.”
He adds that zero grazing also offers the
potential to feed cows a more consistent

Mr Misselbrook cites figures from SRUC
Crichton Royal work in 2016 that shows
that he cost of milk production could be
reduced by 7ppl in zero-grazed herds.
“Dry matter intakes increase too. When
cows graze grass, dry matter intakes are
typically around 15kg DM/day. But with
zero grazing dry matter intakes are
between 18kg DM and 19kg DM per day.”
So, what’s stopping more producers
from making the switch? “Topography
and soil type are limiting factors on some
units,” he adds. “And others are also put
off by the capital outlay required. It’s a
major investment in specialist kit.”

2018
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That said, he says that this cost can
be offset, and quickly, by reduced
requirements for bought-in feed and
grass silage, and lower cow track
maintenance costs.

Hybrid mixtures
“It’s important that producers opting for
zero grazing invest in cutting leys –
correct choice of grass species and good
coverage are key to zero-grazing success,”
adds Mr Misselbrook. “Hybrid mixtures
work well – leys that are designed for
both cutting and grazing. And species
that will ‘stand up’ to the mower.”
He says that it’s advisable to talk to your
local grass seed merchant: “They should
be able to supply you with a bespoke
blend to suit your specific needs.”
As for zero grazing itself, he says that
producers should cut once a day when
the grass is dry and sugar levels are at
their peak – typically from late morning
to midday, or in the afternoon. “The
sugars are at their highest then and any
moisture will have evaporated.”
With more than eight years’ zerograzing experience under his belt,
Alex Robertson knows a lot about how
to ‘cut and carry’ successfully. He’s the
manager of the 500-cow herd at Coopon
Carse Farm, in Wigtownshire.
The catalyst for the move to zero grazing
back in 2010 was spiralling protein
prices, but he’s seen so many other
benefits from adopting the system, aside
from reduced feed costs, since then.
It’s the unit’s high rainfall, cow numbers
and heavy clay that lend themselves to
zero grazing, according to Mr Robertson.
“It’s not a good combination if you want
to graze cows. Zero grazing is a far better
way for us to utilise grass, and the
lighter soils, at our unit – particularly

Alex Robertson: “We have reduced our
bought-in protein feed costs”

Ian Misselbrook: “Zero grazing reduces
waste and can increase dry-matter intakes”

when the only thing that grows really
well here is grass.”
Mr Robertson has been using Sinclair
McGill’s Scotsward mixture for silage for
many years: “Because it gives us a good
cutting window and doesn’t head too
quickly. It also produces a dense sward,
which stands well and lends itself to
cutting. And we see strong regrowth
too,” he adds.
“Sometimes we’ll cut a field up to seven
times during the growing season and we
always see good regrowth.”

Mr Robertson begins zero grazing in
mid-April and continues through to
early September, depending on the
weather. He cuts two loads of grass each
day, anytime between 10.00 am and
11.00 am: “This allows the sugar levels
in the grass to rise a little.”

Upright sward
This mixture comprises mid-season and
late perennial ryegrasses, as well as a
white clover blend and Timothy grass.
“The latter helps the sward to ‘stand up’
to the mower,” says Mr Misselbrook. “It’s
a medium- to long-term cutting mixture,
developed for either zero grazing or
silage, but it also offers grazing qualities
and the clover contributes to a good
aftermath,” he adds.
“It’s a mixture that was designed to
thrive in the slightly harsher climate
of Scotland and Northern Ireland, but
producers further south are also sowing
it, particularly on zero grazing units.”

Feeding out: ensure that fresh grass can be easily placed along the feed fence

Wet conditions
He weighs it as he harvests it, using a
Lely mower and a Schuitemaker forage
wagon with weigh cells, ensuring he
doesn’t waste grass by taking more than
he needs. He mows around 5kg DM per
cow per day – that’s between 35kg and
37kg fresh weight per cow, depending
on how wet conditions are, and it weighs
in at upwards of 15 tonnes per day. “If
it’s been raining I need to cut a bit
more.”
The herd is currently averaging 11,000
litres at 3.9% butterfat and 3.3% protein.
Feed conversion efficiency is an
impressive 1.55. Most notable for Mr
Robertson is the reduction in bought-in
protein costs.
“Ensuring that the cows have access to
fresh grass 160 days of the year has seen
our feed bill for concentrate alone fall by
around £60,000,” he says.
His latest figures show a cost saving of
£1.00 per cow per day – or 3.3ppl on 30
litres – by feeding fresh grass. “And we’re
also saving on making silage to feed
them through the wetter or slower grassgrowing periods during the summer.”
Mr Robertson adds that it costs him
£4.65 to feed cows a tonne of fresh grass,
compared to £11.26 to feed a tonne of
silage. “That’s more than twice the cost
of zero-grazed grass and fresh grass also
has a higher ME and more protein than
silage.”
Ayrshire-based producer Colin Murdoch
has also seen cost savings on his unit
since he began zero-grazing his 200-cow
Holstein herd. “The cost of producing a
litre of milk during the summer is now
between 4ppl and 4.5ppl, compared to
between 9ppl and 10ppl in the winter.”
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Fresh feast: cows take a little longer at the feed fence to eat grass, compared to a TMR, so make sure they have plenty of space

Wet weather and the low milk price
were catalysts for the switch in
system in 2014. “Grass was ready to
graze in March, but wet weather
meant we rarely got cows out to
graze before mid-May. Our ‘grazing’
window was becoming narrower and
feed prices were spiralling. We knew
we had to take a different approach.”
The zero-grazing wagon can go out
from mid-February and cut-and-carry
continues throughout the spring,
summer and early autumn: “We zerograze until grass growth and quality
is such that the cows are better off on
a grass silage-only ration,” he says.
Summer 2017 was exceptionally wet
and the zero-grazing system really
came into its own. “We still see the
equivalent of a six-month ‘grazing’
season, whereas our neighbours
managed just three weeks.”
Mr Murdoch invested in a zero-grazer
machine, supplied by Ireland-based
Grass Technology. “It’s a self-loading
machine with three axles and wide
low-pressure tyres, which reduces
sward and soil profile damage. And it
cuts the grass and lifts it straight
into the trailer. There’s little, if
any, bruising to the leaf and that
helps to prevent heating and loss of
nutritional value,” he explains.
Mr Murdoch adds that the machine
paid for itself in just six months in
reduced bought-in feed and silage
making costs. “We only take two cuts
for silage now. That’s 100 hectares
for first cut, compared to the 122
hectares that were cut annually prior
to adopting zero-grazing, and 60
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Colin Murdoch: “Our zero-grazing machine
paid for itself in six months”

William Chestnutt: “Be prepared for the
commitment of cutting grass each day”

hectares of second-cut silage, down from
82 hectares.”

could be on and off, due to bad weather.
“So not only were leys not being grazed
efficiently, but the rations were also
inconsistent. It all came to a head in 2013,
when conditions were so wet that we
took the decision to keep the cows inside
and continue feeding their winter ration.”
Inevitably, that meant that Mr Chestnutt
fed a lot of bought-in feed: “Around
3.8 tonnes per cow. And that wasn’t
sustainable. So we began zero grazing in
2014 and haven’t looked back since.”
His advice to producers considering cut
and carry, apart from ensuring that grass
leys are suitable and being prepared for
the extra commitment of cutting and
carting grass every day, is to ensure that
feed passageways are wide enough.
“Make sure that once you’ve hauled it
back to the farm that you can easily feed
it to the cows. Any waste, resulting from
handling difficulties, can negate the
benefits of the system. And also make
sure that there’s extra feed space for
your cows. It takes them longer to eat the
fresh grass than it does to eat a TMR. So
they need plenty of room.” l

Ley potential
Portrush-based
producer
William
Chestnutt also makes less silage since
switching to a zero-grazing system. A
contractor used to cut a total of 285
hectares each year for grass silage. That’s
been reduced by 100 hectares since he
invested in a zero grazer. “At around
£150 per hectare, that’s quite a cost
saving,” he says, adding that reduced
bought-in feed costs and producing more
milk from forage are the other drivers
for adopting a ‘cut and carry’ system.
Like Mr Murdoch, he was struggling to
graze cows due to wet weather conditions
and felt that he simply wasn’t producing
enough milk from the grass grown on
his unit. “Too much was being wasted
and we were not tapping into the true
potential of our grass leys.”
Turnout for his 270-cow predominantly
autumn-block calved herd, which he runs
in partnership with his father James, was
typically late May and, even then, grazing
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