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About the Author

| was born in Sheffield, anéfter ruling out becoming a vétdecided | was
going to go and milk cows in Wales, most people thought | was insane. This
was in 1986, and | have been involvadagriculture and the dairy industry
since thae.

Lameness is a topic that | have been passionate about for the last 10 years; it is
this underlying passion that drove me to apply for a Nuffield Scholarship, and
resulted in my being awarded a scholarship. Initially lameness and foot
trimming were a lage part of a job requirement, when I lived in Portugal and

was part of a team managing a 1000 cow unit. However, | quickly realised that
the issue was motban a tick box task it waskag management issue, and

relied as much on prevention as cure.

After three years in Portugal, | returned to the UK to Harper Adams University
College, and graduated with an honours degree in Agriculture with Animal
Science. Having focused my dissertation on cow behaviour and cow handling
on tracks, and their link with lamess, | was hooked ohé subject, and knew it
would be something | would continue to purs@ethe time, research in this

area was limited, but more recently, cow behaviour and cow flow and a proven
and intrinsic piece of the jigsaw in the fight agaiasteness.

After graduation, | joined a dairy consultancy firm for three years before
starting work forDairy Cg with whom | have been employed for 8 yearsas
one of the first Extension Officers employedbairy Cq, a role developed in
2002 that wasew to both the organisation and UK agriculture.

The Nuffield journey was a challenging and exhilarating yeante, made all
the more challenging by the fact thatid all of my travelling whilst pregnant.
The rewards | reaped, however, are and have reay.

Amindislikeaparachut¢e t doesnot&sopenr Kk unl ess it



Executive Summary

When | began the study | was quite specific on the areas | wanted to cover,
mainly the key prevention and recording strategies used overseas to prevent
lameness, and how this knowledge was used to benefit the industry, with
regards to technology transfer. However, whilst | was travelling | realised quite
quickly that this was not a one stop shop of solutions, and that the provision of
management advice tlairy farmers varies greatly across the gldbie key
problem is that we are dealing with three dissasdéameness and, not just one
diseaseand unlike the 5 point mastitis plan, there is no one system in place in
the industry that allows farmers to identify key areas and develop an action
plan. The advice is generatp mmer ci al |l y driven and f
allow farmers to appraisedir system to see not only which lameness problem
they are dealing with, but how to prevent it in the future.

Lameness is high on the agenda with regards to ammiédre, and surprisingly

the UK isnot the best in the world, neither are e worst. Whe | started this
scholarship, | thought the UK would have the highest standards of welfare
across the worldout findings show we are not the best, nor are we the worst.

To approach this in a balanced way, it can only be measured by calculating the
amountof injuries associated with lameness farm.

As a resulbf my Nuffield Scholarshippne of my key objectives and
recommendations was to develop a lameness programme which could be used
to assess farm systems, identify problem areas and offer key dre@sreal
improvements in lameness levels would bensié the farm mplemented the
recommendation®s | will discuss later in the report, there are already
programmes across tigobe that doesxactly this, but theyra either

commercial programmes ogsearch programmes of specific to a particular
countries issues, for example New Zealand. Dairys@aorrently looking at
developing a lameness programaiehis nature

There are a number of tools available, that identify lameness at an earlier stage,
ard this is the second key finding from my study. If cows can be identified
before they actually have impaired ability to walk normally, the benefits seen
from a cost and welfare point of view dremendous and measurable.

| decided to use the time | hadft@wus onCanada and USA, because tihaye
cutting edge world class research on animal health and welfare. | alsotmet wi
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a number of other contacts in Finland and the UK, inclubtliedy Chesterton, a
vet from New Zealand who focuses on lameness andlvaviour and has
developed the Healthy Hooves project, which | will discuss in further detail in
the report. Attending the International Lameness Conference in Finland, also
allowed me to meet the top researchers, scientisteartdcts from across the
globe.

Background on Lameness

Lameness in dairy cows in the UK is at unacceptably high lesishas been
cited to range from 3% upwards to 40% incidemegising economic loss to the
industry, the farmer and poor welfare for the cow. Research dhovesiess
reduces productivity at peak deby up to 20% and withn estimated cost of
around £178 per case, it is an area we overlook at our peril. Lameness is third
on the list when citing reasons for culling cows.

Animal health and welfare are consigtgmdentified as a major cause of
consumer concern associated with livestock agriculture; the sector must strive to
meet the expectations of its customers.

Chris Brown the head of technical and sustainable sourcing spoke at the 2009
Cattle Lameness Comnfence (CLC), putting the milk market into perspective,
from a consumer anglé9% of households buy milk every 5 days, averaging
2.61 litres per trip, and totalling 3.5% of their total grocery spend

9 The challenge for the livestock industry is that wheweyed 88% of
their customers thought that the industry was profit driven and not
customer driven, and 75% agreed wit
food industry puts profit before he

David Logue quotes in one pebshaésjits paper
seems been less-ocodinated than other areas such as mastitis, and the result is

that there are inconsistencies in approach and gaps in our knowledge, and this

has made interpretation of literature concerning risk factors difficult, anddcause
problems in developing the most appropriate-testeficial advice for the

I ndustryo. | certainly agree with the:c

| am writing this report with my mind in 2 camps, aseandairy farmeand an
extension officer, therefomr®y aims are to pragtle a comprehensive but simple
approach to my findings and recommendations in the highly complex area of
lameness prevention. | am not a scientist, but | aspire towards a technical,
honest and informative report.



LamenessOverview

What is lameness? Thest definition is any abnormality that causes the cow to
change the way it walks (its gait). Therefore lameness can be caused by a wide
variety of foot and leg conditions, be they disease, husbandry or environmental
factors.

Environment \ / Nutrition
Cow behaviour Lamenesse————— Young stock
.

management/' v\
Breeding Infection

Lameness is a real issue on UK dairy farms, a survey by Whiakéin 2004

found that incidence ranges/ 100 cows/ year ranged from 2.1% on the best farms
to 46% on the wat. In 2005 the average cost for a case of lameness was put at
£178 and more recent data suggests an average of £240. On a worst case
scenario with a 40% incidence this would be a direct cost of £9600/ 100 cows/
year.

University of Warwick found on avera@e390 litres milk loss per lactation

yield reduction with a case of lameness, and with solar ulcers this increased to
570 litres. This milk loss starts 4 months before treatment, leading back to one
of my recommendations that we need to identify these leows earlier.

High lameness prevalence is associated with:

1 Poor hygiene andnhited space per cow during housing leading build

up of slurry and increased likelihood of infectious diseases
9 Collecting yards and cow tracks can cause excessive trans@esf
managed incorrectlgnd overstocked
Poor handling o€ows during milking and routine movement
Incorrect cubicle dimensions and design for the type of cow in the system
can cause trauma leading to hock lesions and solar bruising.
Management ofow diets
Genetics
Environmental stress caused by surfaces both in cubicles and on concrete
being incorrectly managed or designed
9 Excessive or insufficient wear of soles

= =4

= =2 =

Most economic losses due to lameness results from costs of



Reduction in milk yields

Reduction in reproductive performanaed prolonged calving interval
Increase in involuntary culling ratesd premature culling

Discarded milk

Additiond labour cost and tim® care for lame animaknd cost of
veterinary treatment

= =222

From a welfare point ofiew there is increased pain and discomfort, as well as
the increased risk of culling due to reduced milk production and reduced
reproductive efficiency.

New laws at the beginning of April 2007 detailed that if you are not health

planning than you may ba breach of the law, and this may become statutory,

it is important that we have a planned approach in prevention of this disease,

whilst laws are voluntary rather than statut@g.part of the five freedoms, this

law also states that animals shouldénaviif r eedom from di scom
Afreedom fr om p a-ibypreventior ourapyd diagnodis athd s e a s ¢
treat ment 0.

Herd performance losses associated with lameness include reduced body weight
and conditionreduced feed intake due to reduced muhiteduced milk fat

secretion and inverted fgiroteinratios due to acidosis, decreased longevity in

the herd and poor reproductive performance. Laminitis can also cause a
reduction in feed intake that predisposes the cow to other problems such as
displaced abomasums and ketosis.

Appendix 2 details key lameness risk factors in dairy herds.

On farm observations in Canada and US suggested that the most common
causes of lameness are:

9 Walking on abrasive surfaces predisposing to excessive wear on soles of
feet

1 Insufficient lying time in cubicles caused by too much time spent
standing on concrete



Common causes of lameness

Table 1 Structure of a co@ foot
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Lameness is an extremely multifactorial disease tbwlgla, and justto make it
harder itis reallya set of specific conditions that contribute to overall lameness:

1 Problem originating from the claw horn (esplar ulcery

1 Problems originating from the skin bordering the claws (e.g. digital
dermatitis)

9 Lesions or conditions causing lamentssd do not originate from the
foot (e.g. hock injuries)

Infectious diseaseicluding foot ra and digital dermatitis (DDare

contagious diseases and are usually caused by the environmental problems such
as slurry pooling caused by poor slurry managatmand cows walking outside

in wet, muddy conditiongControl is with antibioticshygieneand regulafoot

bathing

It is estimated that 20% of all lameness can be attributed t@bBdDnot just a
unique problem to the UK, with over 90% of herds atdanh Wisconsin.

Digital dermatitis, once on a farm candmntrolled, but noéradicateda
routine treatment to fully meet the DD challenge is the most positive approach a
farmer can take, if they have a constant challenge with this infection.
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Foot rot is a deep infection, within the tissues encapsulated by the hoof horn, by
fusiformusbacteria The foot often swells, and deep cracks can develop, in
severe cases the joint capsule will become infected, and infection will spread up
the leg.

Heel eosionsoccur when the normally smooth bulb of the heel becomes pitted
and ridged from constant bacterial assault and infection. These are more
apparent when cows are walking through wet, muddy avee$ thenweaken

the epidermis and allow bacteriagenetrate. Treatment is with antibiotics and
regularfoot bathing

Solar Ulcersare caused by the bruising of the corium that interrupts horn
formation. They are caused by a number of things including

Laminitis

Rumen acidosis

Unnecessary standing on hdlabrs, primarily because lying spaces are
insufficient (lack of cubicles, wet floors and inability to access cubicles)
Insufficiently comfortable (depth of bedding, type of bedding and size of
stall in relation to size of the cow)

91 Queuing for water, feednd to be milked

T
T
T
T

For these reasons they are usually found on the inner side of the outside hind
claw. They can also be caused by incorrect hoof trimming or lack of trimming.

White-line separationoccurs when the junction between the horn ofsthle

and he wall is disrupted, often characterised by laminitis type damage to this
junction and hoof wall. This causes the connecting hoof horn between the sole
and the wall to wear away faster and/ or be penetrated by foreign bodies such as
stonesWalking and tvisting actionsand soft wet horn contribute towards this,

but there are no studies to show that this lesion can be prevented.

Laminitis is an inflammation of the soft tissue of the hoof (lamellae) that
results in pain and abnormal development of hoof hohcan lead to solar
lesions. Essentially it is a disruption of the blood supply to the corium, which
produces hoof horit can be caused hgnbalancedliets, with an incorrect
balance between forage and starch concentrates (too little forage comliimed
too much starch)and post calving from change in diegBsit can also be caused
by management factors such as slippy, hard flooring.

Claw imbalancecan be caused by incorrect foot trimming leadinontorrect
weight bearing. It can also be causedrbgshapen feet, such as a corkscrew
foot or an injury which causes one claw to grow faster than the other.

Upper leg injuries are generally caused by cows slipping and falling, either via
cow pecking order or aggressive handling.

11



Hock Injuries are causedybabrasion on the cows lying surface. Cornell
University developed the following hock score guide as an assessment of cow
comfort, givingvisual indicators and guidance on assessing if hock damage is a
big issue.

Table 2: Cornell Hock Assessment Chart@attle

== HOCK Assessment Chart for Cattle

Score=1 Score =2 Score=3
No swelling. No hair is missing. No swelling. Bald ar=a on the hock. Swelling is evident or there is a
lesinn throninh the hide

Table x: Cornell hock assessment chart for cattle
Husbandry factors

The main husbandry factors involved with dairy cattle lameness are:

I Environment
0 Cubicles
o Straw yards
o Passageways amollectingyards
o Management of slurry
o Handling facilities andlooring
1 Handling dairy cows
o Cow tracks
o Cow comfort, cow flow and cow siwls
o Collecting yard and milking parlour management
1 Nutrition
1 Youngstock management
1 Genetics

As you can see there is a large section on environment, and | think this reflects
my ownpersonal opinion that the environment has the biggest role toAlay.
the sections here play an intrinsic

12
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will impact herd health in some way. USA and Canada seemed to focus a lot
more on environment and cowrafort, than in the UK, having realised the
associated losses. In New Zealand the cows are walking long distances on cow
tracks, and the biggest impact the farmer can have is to look at how they handle
their animals and the impact of this on animal hedltiiese areas are covered in
depth in this section.

Environment

Cow comfort is key, and the area the cow rests in is important when considering
lameness A cow that spends less time lying down is likely to spend more time
lying in passageways, loafing areas or feed fence, and therefore more likely to
develop foot related problems.

Cubicles

In USA most cubicles have a mat or mattress with a coating ofusayad more
frequently ondeep sand beds or sawdust beds, these were in the main large
cubicles focused on cow comfort. Thedding materialased tied in well with

new technologies thatsaw being used, such as slurry separating reusing sand
bedding, ad anaerobic digesters and making more use of rescamdésr the
production of electricity.

In North America and Canad@ame cows are still in tistalls, tending to be in
wet areas and smaller herds, these are labour intensive systems

The dimensionsfa cubicle are dependent on the size of the cow (chest girth
and diagonal body length), this is best estimated using body wdilgignsion
as shown in appendix 3.

1 Base cubicle design on cow size, space sharing principles and cow lying
and rising behaviau

1 Non abrasive surface

1 5% more cubicles than cows should be provided in any management

group

Fitted with a brisket board

Researcln USA shows cubicle usage increases with cubicle size, so it

needs to provide body space, head space and lunging room

)l
)l

Lungingroom should also be adequate for the size of @ppendix 4)When a
cow rises from a lying position, she lunges forward to transfer the weight from
her hindquarters onto her front legs. Observations have shown that a cow
requires between 0.7 and 1.0 nastof space in front of her to rise easily. If the
lunging space is restricted, she will have difficulty in rising, putting more
pressure and trauma onto the sole of the foot.

13



Straw Yards

Straw yards are most commonly seen in Europe, and very few wos&kthen
USA. Minimum area allowances can be found in appendix 3

1 Distance from lying area to feed area should be less than 10 metres
9 Correct stocking rate for area
91 Do not position water troughs in bedded area

Passageways and collecting yards

Poorly designed and maintained concrete yards can cause sole and hoof
damage. Conversely abrasive floors such as new concrete can also cause sole
injury. | did some training with Joep Driessen from Holland on Cow Signals,
and he suggests doing titeallerina tesb to ascertain how slippy the floor is, if

we can slip on it so can the cows.

Management of Slurry

Slurry pooling in yards can be prevented by fixing areas of broken concrete and
when laying new concrete, ensure the floor has a fall of around 2%) (o:
assist drainage of slurry.

Slurry pools can harbour infegh such as digital dermatitis. At the Cattle
Lameness Conference in 2009, Dr Stuart Carter suggested that early results
from their dermatitis trial, suggested that trteponemesgthe orgarsm most
frequently detected and reported in digital dermatitis tissug)d n 6t b e en
from slurry/ dirty areas in housing systefbeir early findings suggested that

the main source of infection was the lesion itself, and not the slurry or poor
hygiene, in which case the transmission route would need to be broken and/ or
specific antibiotics identified.

Handling facilities and flooring

In USA Temple Grandin has done a tremendous amount of work on handling
cattle, and this has been utilisedaler the world, with proven Ipefits.

Obviously how cows are handled has an impact on the stress and trauma of the
sole of the foot, and poor handling can lead to excess trdlwnamon

distractions to avoid in handling cattle are:

1 Bright light, such as hhiding sun. Animals will move from a darker pgac
to a lighter place, but withot move towards blinding light.

1 Changes in flooring type and texture will cause problems as will sharp
corners

1 Nonsslip surfaces. Slippingan lead to bruising of the sol@ndother foot
and leg damage

14



All concrete surfaces which cows walk on should be easily cleaned and provide
adequate traction without being excessively abrasive. Poorly designed and
maintained concrete floors can cause considerable sole and hoof wall injury.
Ideally flooring should be:

9 Cut grooveddOmm apart at right angles to cow flow

9 Grooves should be-60mm deep and 10mm wide

1 Grooving at right angles better than parallel, the best systems | saw in the
States used this technique

1 Floors should be laid withfall of 2% and 3% through the length of the

building

Free of projections and sharp edges

Sand bedded cubicles can add to grip on flooring, but can also increase

wearof concrete and soles

9 A grooved finish can be provided on new concrete, generally a heaiago
finish which $iould be 46mm sideend 10mm deewith a minimum of
6mm deep

= =4

Table 3 Hexagonal Grooving on Concrete

46*4

1041

In Holland, the hexagonal pattern is created by tamping-fopreed rubber
template into the floor and removing the template asdnerete cures.

If improving existing concrete, diamond cutters are preferred to flail cutters to
avoid aggregate becoming exposed and risking damage to cows feet. Where
dairy cows are housed in cubicles using sand bedding, there are reports that the
sandprovides initial improvement in grip on the passage floors. However, over
time, as happens in the US, sand will polish the floor surface, which can lead to
a slippery surface unless some grooving is carried out.

15



Grooving worn concrete has a cost benefdajnty in savings from a reduction
in lameness. The major problem in USA was excessive wear on feet, and some
of this would be as a result of sand bedding and walking on abrasive concrete.

In the EU research LAMECOW project, different flooring types were
investigated, the key findings were:

1 Cow tracks were improved with rubber chippings
9 Cows prefer rubber compared to concrete and solid compared to slatted
floors to stand or walkro

Although claw wear is less on rubber flooring, it is still comparable to claw
wear on old, worn concrete, howevelgw growth is also slower on rubber.

This is in evidence on many of the farms | visited in America, where rubber is
used in targeted areas, such as high traffic areas to and from the parlour/
collecting yardslt seens that lame cows, however, are sometimes not keen to
walk on the rubber areas, especially if they are areas of high traffic, where they
may be knocked by a dominant cow. The solution may be to keep extremely
lame cows in a straw yard or separate holdiegaio prevent these

interactions.

Picture 1: Wisconsin dairy unit using rubber mats on high traffic areas

16



Handling Dairy Cows

There is increasing evidence of the importance of behavioural environmental
interaction, especially with a hard unforgiving surface such as concrete, and its
effect on the animal.

Cow Tracks

There are a number of track recommendations, mainly in the diNZras
cows are moved to pasture. The sourcing of stone or rubble for a new track, is
dependent on area and costs vary greatly as per table x below.

The best tracks | have seen working are the concrete sleepers, they are easy to
maintain and manage, andrcbe moved around tharin and from farm to farm

if necessaryThe biggest problem with them, and any solid track such as
concrete, would be stones and mud, these should be maintained with a
mechanical brush, to prevent trauma to the foot.

Table 4: Cost & Running Metre of Common Cow Tracks

Repair existing stone track

New track with rubble 3 4.80 14.40
Concrete sleepers 24 12.22 29.33
New concrete track 4 inch 3 17.13 51.40
deep
Cow & tractor track
Repair stone track + cement 3 9.50 28.50
New track with rubble & 3 12.30 36.90
cement
New concrete 6 in deep 3 20.78 62.35

Tablex from Farmers Weekly'®October 2009 (Kingshay data)
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A poorly maintained track can cause disruption tdfitne of a herd, and the
most common problem areas for cow tracks are:

1 Lack of maintenance. A good cow track can quickly become a poor one if
it is not maintained, and repaired where necessary.

9 Lack of adequate drainage. A good cow track will have gréatgevity
and use if it is well drained at the start, this can be achieved by using
rubble as the base layer, and ensuring a camber on the surface.

1 The point at where it meets a junction, particularly with concrete

9 Sharp bends and narrowing of the track

The design of tracks determines the voluntary walking speed of the herd, where
cows have a well drained, non abrasive surface to walk on that is wide enough
for the herd.Cows should be allowed to walk at their own pace, with their

heads up, so they can sekere they are placing their feet.

Cow Comfort and Cow Flow

All of these are vital elements in achieving good cow flow, and in lameness
management

Cow Comfort

Poorly designed and manadgedilities cause injuries and increase the risk of
health problems such as lameness, producers spend millions of pounds building
and renovating their systems with the aim of providing a comfortable
environment for their dairy cows, but there has beda iitbrk done to assess

cow comfort on commercial farms and to allow producers to evaluate their own
facilities.

Irrespective of the housing system chosen, the facility must provide a
comfortable place for the cow to lie in. Measurement of cow comfort is
sibjective, and therefore a recognised method of assessing cow comfort is to
record lying times or some of the other measurements detailed further in this
section.

In Canada Nina von Keysertik, Dan Weary and their team, have many key
findings on cow comfdr from their research at the UniversttyBritish

Columbia (UBC) in Canada. When | visited them there were a number of key
findings and recommendations in this area:

1 There are a number of ways to assess cow corbidrtt can be
accurately measured bging data logger® monitor stall design and its
effects on cow behaviour. These results are being implemented in Canada
in designs of new dairy cow housing

18



1 Cows prefer softer lying surfaces with more bedding, and spend more
time lying down in well bedd&dry cubicles

1 The configuration of cow cubicles (dimensions, position of neck rail etc)
can have a major effect on cow comfort, and on standing behaviour.

1 Cows may seek refuge from hard concrete floors, by standing in the
cubicle. If we want cows todidown for more than 12 hours then we
need to address this in the planning of cow housing, and make sure that
the remaining 12 hours they spend on their feet are on as comfortable
surfaces as possible.

1 Cows standing on webncretecan absorb water through their claws,
causing them to become soft and increasing risk of wear (Borderas, 2004)
and solar lesions (Chapinatl al, 2009) The benefits of keeping cows
feet as dry as possible ammumerablerows are more at risif picking
up infections in yards with deep water and slurry, and with water
absorption predisposed to other problems.

9 Layout of the cow building can affect caemfort;in particular cubicles
closest to the feed passage are often more used, as are thosemtréhe ce
of a row. Cows dondét want to wal k
obstacles such as walls and narrow passages, and in some cases to avoid
confrontation with a dominant cow.

Table 5: US Targets for Cow Comfort

Targets for cow comfort

Time budgets > 12 hours resting time

Cow comfort index > 85%, 1-2 hours post milking
Stall standing index < 20%, 2 hours premilking

Rumination time > 50% of resting cows

Lameness scores > 70% completely normal

Hock scores > 95% without any swelling or hair missing

Floors Confident traction without hoof wear

Heat stress Respiratory rates < 70 bpm, rectal temp. < 102 degrees
Fly control No bunching during the summer

Poor cow comfort is often an indirezduse of claw horn related lesions. There
are a number of comfort measurements, to provide a more precise way of
defining what cows are doing in relation to their housing environment, that has
a direct relevance to lameness.

19



Cow Comfort Index (CCI) is the number of cows lying in a cubicle divided by
the number of cows touching a cubicle surface. This gives a numerical
expression for the proportion of cows in cubicles that are actually lying down.
The target should be 85% or more of cows lying 2 hoursmidsing

Proportion Eligible Lying (PEL) is the number of cowlying in cubicles

divided by the number of cows in the pen not eafiigs shows us how many

of the cows in the pen that are eligible to lie down in the cubicles (i.e. they are
not eating) a& doing so, the figure to target should be more than 75% of cows
should be lying in a cubicle one hour after returning from milking

Stall Standing Index (SSl)is the number of cows standing with two or four
feet in a cubicle, divided by the number of cdasching a cubicle surface. It is
the inverse of CCI, and shows the proportion of cows in cubicles that are
standing, therefore two hours before morning milking target figures of 15% or
less would be desirable.

These are not very user friendly terms, bupdt a measure on cow comfort,
perhaps the easiest way to measure these would be PEL describes cubicle
acceptance, and CCI describes actual cow conffbdse measures do allow an
accurate evaluation of cow comfort, truly reflecting what the cows thittkeof
cubicles, | think CCI would be a quick and easy measure for UK farmers to
adopt.

Cow Flow

There has been a large amount of work damecent yearsh New Zealand

and Americaon cow behaviouand cow flow | think it is a big area, thats n 0 t
consideed in the UK, but most of the recommendations are often common
sense, and offer a low cost and simple solution to some of the problems
occurring on modern dairy units.

I met Neil Chestertofrom New Zealandseveral times during my travels, and

each tine he inspired me to itk about cow flow differently, not just on cow

tracks, but in collecting yards, in and out of the milking parlour, and how we as
humans can affect cow flow. The two key messages | repeatedly picked up were
that the two main factordfacting cow flow are the stockman himself and the
facilities that person is using.

Temple Grandin from the States also revolutionised cattle handling, by relating
back to the basics of animal behaviour. These are explairapth in her book
Animals inTranslation (ISBN 674756668 2).
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Collecting yard and milking parlour management

Tightly packed cows, skidding on concrete can cause foot damage and stress on
the white line junctionl understand this work was developed because of the

large number of cows handled in NZ, and ltthveg digances they are walked to

and from pasture. | heard Neil Chesterton talk about this many times, and | am a
convert to the whole idea and rewards of good cow handling.

1 Ensure enough space in collectyagd minimum of 1.5 m2 per cofer

larger cows (1.3 m? for Jersey) cows should have their heads down, if

they are up it means they are too tightly packed (either in yard or on a

cow track) If a cow jerks its head up, it means she has trodden on

somehing painful. When handling cattle, all of their head should be

down all of the time.

Non slip surface

Slope should be less than

No sharp bends

If using a top gate, ensurestnot running too fast. It should not be more

than 12 metres/ minute for a rotaand 6 metres/ minute in a rectangular

yard.

1 Do not move the backing gate until at two rows are milleserfy 15
minutes minimum) and in 5 second bursts.

9 Installa bell so cows instantly know when the gate is mavamgl move
instinctively.No sharpurns out of the parlour

1 No sharp edges @ipe wayshat will cause pin bone injury.

=A==

Becaug cows are creatures of habit, theyl gt used to the predictable
handling and movement of the gate. As a result foot damage will be minimised
and lameness reded.

Human Behaviour

1 Cows respond to voices, and are afraid of low, sharp aistl kaices, so
a friendly toneshould be used

9 Train staff to carry out the same timings and routines, each time they
handle cows. A cow is an amazingly-operative creature ¢fabit if
trained correctly as well.

1 New staff should be taught the commands and the correct tone of voice.

Stray Voltage

| believe this deserves a mention, because stray voltage causes discomfort and
impedes normal behaviour, and if the animal is reactimter pressure can put
unnecessary pressure on the sole of the foot.
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Stray voltage is the flow of alternating current on the grounding conductors of a
wiring system, and a cow will get a shock from the voltage (alternating current)
difference between defent surfaces, such as pipe wadncrete floors and

water. Cows will react to low voltage of 0.05 to 0.07 volts.

Symptoms of voltage problems are hard to define, but may include slow or
incomplete let down, mucking in parlour, poor cow flow in and duhe
parlour and a reluctance to pack together in the milking bale.

The only solutions are to ensure wiring and equipment are installed correctly,
and make sure that all points touching the cow are bonded together, so there are
no voltage differences.

Nutrition

My report did not set out to examine the influence on diets and feeding on
lameness, however, it does have an impact and therefore needs an overview as
part of the report. The key issues to tackle are:

1 Laminitis

1 Acidosis

1 Forage/ fibre ratio

9 Protein

 Minerals and vitamins

Certaintypesoflamenessaeaused or aggravated by ¢t}
due to the influence on the corium of the hoof (nail bed). The corium is an area

of soft tissue containing nerves and blood vessels, providygen, amino

acids, minerals and other nutrients to sustain horn growth. Horn is formed when
living epidermal cells move slowly towards the outside of the foot,

accumulating a hard protein structure called keratin.

Laminitis, or inflammation of the coriuntan occur sub clinically and cause
minor changes to the corium, but these changes can affect horn production for
the rest of the coi life.

Most cases of lameness appear 8 weeks after calving, with peak foot lesions
occurring 1624 weeks into lactatioras horn growth takes® weeks, this
suggests feeding at calving and early lactation have a significant role.

Acidosisis a lowering of rumen pH, caused by too much acid resulting from
overfeeding of concentrates (starchy feeds). The increased acidigy rfmen

kills some of the rumen microbes, producing toxins and then histamines, which
are released into the bloodstream. The damage caused to the blood vessels,
restricts blood flow to the hoof and can cause poor horn growth and quality.
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Forage and fibreare key to a ruminant diet and a shortfall in adequate forage
can allow acidosis to develop, by providing sufficient fibre to maintain
rumination could be significant in minimising laminitis. Acidic rumens and
inadequate intakes of forage can also be chbge

1 Very wet, acidic silages causing restricted intakes

9 Silages high in ammonia and poorly fermented are likely to reduce
intakes

1 Very leafy (high Dvalue) silages contain less fibre and therefore need
higher intakes

1 Chop length also has an impact orak@s, and rations should contain a
mix of short and long chop

Protein
Minerals, vitamins and Trace Elements

At the Cattle Lameness Conference in 2009, Laura Green found that biotin fed
cattle have improved horn cell adhesion. It has been pioveanystudies to
improve hoof horn densifyand recommended feeding rates 0 mg/ day.

In the States, diet is seen to be of the highest ranking in lameness prevention,
but personally I think other areas discussed in depth within this report have
higher impgications.

For a mutritional check list to minimisedmenesseeappendix 1.

Genetics

Swedish foot trimmers are trained to record claw lesions during routine foot
trimming sessions, and these records are used to generate breeding values for
claw health.Each farmer and claw trimmer can receive their data with statistics
from the weband compare to national meaBglecting bulls giving progeny

with healthy feet is a long term measure for good mobility and top performance
and since they are recording 02€0,000 trimmed cows annually, the

information is reliable.

It does appear that like mastitis, lameness is negatively associated with yield,
also standard conformation parameters of sires currently used in type
classification do not appear to offer good relationships with lameness, yet these
arestill being used.

Youngstock management

Management of the heifer is of prime importance. Studies show that claw
lesions can be evident in young growing heifers less than 12 months of age, and
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that heifers exhibiting these lesions are 28 times more likely to become lame in
their first lactation.

Assessing Risk Rctorsand Prevention

9 Assessing Risk Factors
1 Prevention
o Foot bathing
A Hygiene Scoring Card
o Foot trimming
o Early Detection and Treatment
A Benefits of Early Detection
A Zinpro FirstStep
A Dairy Co Mobility Score
A Records....antheir use

Assessing Risk Factors

There are different levels of attacking lameness on a faitheer in response to
an acute situation or as part of a long term strategy, by identifying risk factors
and then eliminating/ reducing these risks. Often botlasdns are evident at

the same time, and actions can be taken in both the short and longer term.

Prevention

In 2007 David Logue and ChristerBsrt en presented a paper
indairycowsa wel fare and profit rededthe ng pr
industry adopt a simple 5 point plan based on their research:

1. Identify, treat and record all lame cases immediately, using these records
to target the most appropriate risk factors

2. Ensure good claw shape and health by regular foot trimming and
recording of lesions

3. Reduce environmental challenge to the foot by attention to detalil

4. Ensure well balanced food with adequate access for every cow (including
water)

5. Select for sires whose daughters have a proven record of good foot health

| think this is a god summary and a good starting point for the industry to take

a plan like this forward. Before the mastitis 5 point plan was introduced in the
19600s there were an average of 150 ce
UK with average cell counts of 6@®0. By 2001 this had fallen to 60 cases of

mastitis per cow per year, with an average cell count of 150,000. This shows

that as an industry, we can solve problems, but we need the right tools and
information to facilitate this.
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Foot bathing

Design anditing recommendations for footbaths should include the following:

1 Should be sited in a well lit and ventilated area
1 Adequate length, width and depth

1 Quick to fill and empty

1 Should not disrupt cow flow

1 Smooth but non slip floor

| asked myself the following questions, how effective are current treatments,

what should we be using and how often should we be foot bathing? Foot baths

are more effective the longer a cow stands in it, for example copper sulphate is
more effective whensed for 6 seconds exposure time rather than 3 seconds. It

Is also more effective at 10% concentration than at 3%. Parlour washings are

readily available and a cheap disinfectant, but their effectiveness is unknown. In

the States they were using formaltrua to 10% concentration, UK figures
recommend® %, t hereds no point wasting dis
concentrationd-ormalin is highly corrosive and this was evident with erosion

of concrete footbaths in USA, it should be handled with extreame.

Research on foot bathing suggested the following best practice:

1 Copper sulphate is effective over a wide range of cow passes

1 Do not store formalin footbath solutions and do not use at a
concentration of greater than 5%

1 Addition of straw does not fict the efficacy of formalinbut may #ect
other disinfectants by way of dilution

1 Milk plant washings are as effective as other twathing solutions, but
need an immersion time of more than 4 seconds for full exposure
therefore ideally a 4m long bath.

1 Foot bath length is critical and cows need attldasteps in the bath (2
steps equals less th@rseconds immersioniPre wash bath should ideally
be 3 metres with the treatment bath being 4 m.

For any disinfectant solution to be effective it must fi@ine into contact with
the organisms it is intended to Kkill.
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Table 6: Approximate representationsof different depths of footbath
solution

/ .'f/ 100 mim
/

/ B0 mm
F/)T 30 mm

<

Optimum levelof depth8cm, preferably 1€mfor treatment and pre wash. It is
worth noting that Bels on théiind feet are lower than the front and therefore
more prone to DD

Appendix 6details the amount of concentrated chemicalireqg for a footbath
and appendix Tootbath capacitiewith a solution depth of 200mm.

There are a number of automédtot bathirg systems some auto fill drempty,
some with spray jets. Based on cost benéfgsé seem better suited to large
herds where the footbatteeds to be cleaned frequentlgalwv a 900 cow unit
where this was working successfully emipg and filling everyl50 cows.
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Table 7 Hygiene Scoring Card

The scoring card was developed by Dr Nigel Cook, who | spent a lot of time
with in Wisconsin;this was used as an aid to assist in frequency of foot bathing
decisions. The score is one to four, with one being clean hocks and udder, and
score four being dirty hock and udder, with scaling of manure evident. The
score suggests that the dirtier theveare the worse the foot hygiene is on the
farm, and therefore there is a greater need to foot bath more frequently. Targets
are:

1 Less than 25% of herd score three and four, suggests the herd can be foot
bathes when required

1 More than 85% score three afodir, suggests that cows need to be foot
bathed daily

27



