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Annex X

NOTE:

The Code Commission encourages Member Countries to review all relevant reports when reviewing this document

including the following:

> November 2013 report of the OIE ad hoc Group on Animal Welfare on Dairy Cattle Production Systems
(http:/iwww.oie.int/fileadmin/Home/eng/Internationa_Standard Setting/docs/pdf/A TAHSC Feb 2014 Part C.pdf)

DRAFT CHAPTER 7.X.

ANIMAL WELFARE AND
DAIRY CATTLE PRODUCTION SYSTEMS

Article 7.X_1.
Definition
Dairy cattle production systems are defined as all commercial cattle production systems where the purpose of the
operation includes some or all of the breeding, rearing and management of cattle intended for production of milk.
Article 7.X.2.
Scope
This chapter addresses the welfare aspects of dairy cattle production systems.
Article 7_X_3.
Commercial dairy cattle production systems

CommercialdDairy cattle in commercial production may be kept in housed or pastured systems, or a combination
of bothsystems-include:
1. Housed erconfined

These are systems where cattle are kept housed on a formed surface, indoors or outdoors, ir-cenfinement
and are fully dependent on humans to provide for basic animal needs such as food, shelter and water en-a

daily-basis. The type of the housing will depend on the environment, climatic conditions and management
system. The animals may be leese housed unrestrained or tethered, within this housing system.

2. Pastured

These are systems where cattle have-the-freedom-to-roam live outdoors, and where-the—cattle have some
autonomy over diet selection {threugh-grazing), water consumption and access to shelter. Pastured systems
do not involve exelude any housing except that required for milking.

3. Combination systems

These are systems where cattle are managed in expesed—te any combination of housed heusing:
confinement—or and pasture husbandry—methods production systems, either simultaneously, or varied
according to weather changes-in-climatic-conditions or physiological state of the cattle.

Article 7.X_4.
Criteria (or measurables) for the welfare of dairy cattle

The following outcome-based criteria, specifically animal-based criteria, can be useful indicators of animal welfare.

Consideration should also be given to the design of the system and ip animal management practices.
The use of these indicators and the|r appropriate thresholds should be adapted to the different situations where
dairy cattle are managed. , ystem. These criteria can be
considered as a tool to monitor theemeteney the gac of deS|gn and management given that both of these can

1. Behaviour

Certain behaviours could indicate an animal welfare problem. These include decreased feed intake, altered
locomotory behaviour and posture, altered lying time, human-animalrelationship; altered respiratory rate and

panting, coughing, shivering and huddling, excessive grooming and the demonstration of stereotypic,
agonistic, aggressive, depressive or other abnormal behaviours (Wiepkema et al., 1983; Moss, 1992; Desire

et al., 2002; Appleby, 2006; Mason and Latham, 2004; Lawrence, 2008; Chapinel et al., 2009).
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2. Morbidity rates

Morbidity rates, including for infectious and metabolic diseases such—as—mastitis—and—metritis, lameness,
metabolic-diseases,parasitic-diseases, post peri-partum and post-procedural complications and injury rates,
above recognised thresholds, may be direct or indirect indicators of the animal welfare status of the whole
herd. Understanding the aetiology of the disease or syndrome is important for detecting potential animal

welfare problems (Blecha, 2000). Mastitis, lameness-and hoof, reproductive and metabolic diseases are also

particularly important animal health problems for adult dairy cows. Scoring systems, such as for body
condition, lameness seering and milk guality, can provide additional information (Sprecher et al., 1997; Roche

et al., 2004; EFSA, 2012).

Both clinical examination and pathology should be utilised as an indicator of disease, injuries and other
problems that may compromise animal welfare. Post-mortem examination is—useful-to-establish-causes—of
death-in-cattle:

3. Mortality and culling rates

Mortality and culling rates; affect the length of productive life; and, like morbidity rates, may be direct or
indirect indicators of the animal welfare status (Moss, 1992). Depending on the production system, estimates

of mortality and culling rates can be obtained by analysing the rate-and causes of death and culling and the
their temporal tempere and spatial patterns of mertality occurrence. Mortality and culling rates should ean be
reported recorded regularly, i.e. daily, monthly, annually or with reference to key husbandry activities within
the production cycle.

Necropsy is useful in establishing the causes of death.

4. Changes in milkyi body weight, and body condition and milk vield

In growing animals, body weight gain{failure-to-achieve-appropriate changes outside the expected growth

rate edurve) especially excessive sudden loss may-be are anindicators of poor arimathealth-and animal health

or or animal welfare. Euture performance, including milk yield and fel‘tl|lt¥! of replacement heifers can_be
affected by under- or over-nutrition at different stages of rearing.

In lactating animals animals, body condition seere-outside an acceptable range, significant body weight
change and significant decrease in milk yield may be indicators of compromised welfare (Roche et al., 2004;
Roche et al., 2009).

In non-lactating animals animals, including bulls, body condition seere outside an acceptable range and
significant body weight change may be indicators of compromised welfare.

5. Reproductive efficiency

Reproductive efficiency can be an indicator of animal health and animal welfare status. Poor reproductive

performance, compared with the performance targets expected standard for that-a particular breed, can

indicate animal welfare problems. Examples may include:

—  anoestrus or extended post-partum interval prelonged-post-partum-anoestrus,
— low conception rates,

—  high abortion rates,
— high rates of dystocia,

- retained placenta,
- metritis

— loss of fertility in breeding bulls.

OIE Terrestrial Animal Health Standards Commission/February 2015



Annex X (contd)

6. Physical appearance

Physical appearance may be an indicator of animal health and animal welfare, as well as the conditions of
management. Attributes of physical appearance that may indicate compromised welfare include:

—  presence of ectoparasites,

— abnormal coat colour, texture or hair loss,

— excessive soiling with faeces, mud or dirt (cleanliness),

—  abnemal swellings, injuries and or lesions,

— discharges (e.g. from nose, eyes, reproductive tract

—  feet abnormalities,

—  abnormal posture indicati in (e.g. rounded back, head low

— emaciation and-or dehydration.

7. Handling responses

Improper handling can result in fear and distress in cattle. Indicators eeuld include:
— evidence of poor human-animal relationship, such as excessive flight distance,
— negative behaviour at milking time, such as reluctance to enter the milking parlour, kicking, vocalisation,

—  percentage-of animals animals striking restraints or gates,

—  percentage-of animals-njured injuries sustained during handling, such as bruising, lacerations, broken
horns or tails and fractured legs,

—  percentage-of-animals animals vocalising abnormally or excessively during restraint and handling,
—  disturbed behaviour in the chute or race such as repeated reluctance to enter behavieur,
—  percentage-of animals animals slipping or falling.
8. Complications due-te from redtine common procedures management
Surgical and non-surgical procedures may be performed in dairy cattle for improving—animal-performance;

facilitating management,—and improving human safety and animal welfare (e.g. disbudding, hoof trimming),
and treatment of certain conditions (e.g. disbudding.—hoeof trimming.-displaced abomasum). However, if these

procedures are not performed properly, animal welfare can be compromised. Indicators of such problems
could include:

—  post procedure infection and, swelling and pain behaviour,

- reduced feed and water intake

—  post procedure body condition and weight loss,

—  morbidity and mortality.
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Article 7.X.5.

Provisions for good animal welfare

Ensuring high good welfare of dairy cattle is contingent on several management factors, including system design,
environmental management, and stockmanship which includes responsible husbandry and provision of
appropriate care. Serious problems can arise in any system if one or more of these elements are lacking.

Each recommendation includes a list of relevant outcome-based measurables derived from Article 7.X.4. This
does not exclude other measures being used where appropriate.

1.

Recommendations on system design and management including physical environment

When new facilities are planned or existing facilities are modified, professional advice on design in regards to

animal health and welfare should be sought {e-g—Milk-Development-Council-2006).

Many aspects of the environment can impact en the health and welfare of dairy cattle. These include heat
and-cold thermal environment, air quality, lighting, noise, etc.

a)

Thermal environment

Although cattle can adapt to a wide range of thermal environments particularly if appropriate breeds are
used for the anticipated conditions, sudden fluctuations in weather can cause heat or cold stress.

)

Heat stress

The risk of heat stress for cattle is influenced by environmental factors including air temperature,
relative humidity, and wind speed, animal density (area and volume available per animal), lack-of
sufficient shade availability,-ard animal factors including breed, age, body condition, metabolic rate
and stage of lactation, and coat colour and density (West, 2003; Bryant et al., 2007).

Animal handlers should be aware of the risk that heat stress poses to cattle and of the thresholds in
relation to heat and humidity that may require action. As conditions change, routine daily activities
that require moving cattle should be amended appropriately. If the risk of heat stress reaches very
high levels the animal handlers should institute an emergency action plan_that gives priority to
access to additional water and that could include provision of shade, fans, easy—access—to
additionaldrinking—water, reduction of animal density, and provision of cooling systems as
appropriate for the local conditions (Igono et al., 1987; Kendall et al., 2007; Blackshaw and
Blackshaw, 1994).

Outcome-based measurables: feed and water intake, behaviour, ineluding especially respiratory

rate and panting, physical appearance, especially dehydration, morbidity rate, mortality rate,
changes in milk yield.

Cold stress

Protection from extreme weather conditions should be provided when these conditions are likely to
create a serious risk to the welfare of cattle, particularly in neonates and young cattle and others
that are physiologically compromised. This could be provided by extra bedding and natural or man-
made shelters (Manninen et al., 2002).

During extreme cold weather conditions, animal handlers should institute an emergency action plan
to provide cattle with shelter, adequate feed and water.

Outcome-based measurables: mortality and morbidity rates, physical appearance, behaviour,
including especially abnormal postures, shivering and huddling, growth rate edrve, body condition
and weight loss.
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b) Lighting

Confined Housed cattle that do not have sufficient access to natural light should be provided with
supplementary lighting which follows natural periodicity sufficient for their health and welfare, to facilitate
natural behaviour patterns and to allow adequate and safe inspection of the cattle (Arab et al., 1995;
Dahl et al., 2000; Phillips et al., 2000). The lighting should not cause discomfort to the animals. House

dairy cows should be grovided with subdued night time lighting. Entrance to and exit o from restraint
facilities deviees_and their surrounding area should be well lit.

Outcome-based measurables: behaviour, especially altered locomotory behaviour, morbidity, physical
appearance; mobility:

c) Air quality

Good air quality and ventilation is-an are important facter for the health and welfare of cattle by-and
reduceing the risk_of respirator respiratory discomfort and diseases. # Air guality is affected by air constituents
such as gases, dust and micro-organisms, and is influenced strongly by management and building
design in housed systems. Fhe-air Air composition is influenced by the-stecking animal density, the size
of the cattle, flooring, bedding, waste management, building design and ventilation system.

Proper ventilation is important for effective heat dissipation in cattle and to preventing the build-up of
effluent gases (e.g. ammonia and hydrogen sulphide),_including those from manure storage systems,
and dust in the cenfinement housing unit. Pee#m#qaamy—and—pee#\/enmma—aﬁe—nsletaetgps—ﬁm
respiratory-discomfort-and-diseases. The ammonia level in enclosed housing should not exceed 25 ppm
A useful indicator is that if air guality is unpleasant for humans it is also likely to be a problem for cattle.

Outcome-based measurables: morbidity rate, behavieur; mortality rate, behaviour, especially respiratory
rate or panting, coughing, changes in weight and body condition secere or; growth rate, edurve_physical

appearance, especially wet coat.
d) Noise

Cattle are adaptable to different levels and types of noise. However, exposure of cattle to sudden and
unexpected noises, including from personnel, should be minimised where possible to prevent stress and
fear reactions. Ventilation fans,_alarms, feeding machinery or other indoor or outdoor equipment should
be constructed, placed, operated and maintained in a manner that minimises sudden-and-unexpected
noise.

Outcome-based measurables: behaviour especially agitation and nervousness altered locomotory
behavieur, changes in milk yield.

e) Flooring, bedding, resting surfaces and outdoor areas

In all production systems cattle need a well-drained and comfortable place to rest (Baxter et al., 1983;
Baxter, 1992; Moberg and Mench, 2000; Bell and Huxley, 2009; O'Driscoll et al., 2007). All cattle in a
group should have sufficient space to lie down and rest at the same time (Kondo et al., 2003;_Barrientos
et al., 2013; Chapinal et al., 2013).

Particular attention should be given to the provisions for ealving areas used for calving. The environment
in such areas (e.g. floors, bedding, temperature, calving pen and hygiene) should be appropriate to
ensure the welfare of calving cows and new born calves (Sepulveda-Varas et al. accepted).

In housed systems calving areas should be thoroughly cleaned and provided with fresh bedding
between each calving. Group pens for calving should be managed based on the principle ‘all in - all out'.
The group calving pen should be thoroughly cleaned and provided with fresh bedding between each
animal group. The time interval between first and last calving of cows kept in the same group calving
pen should be minimised.

Outdoor_calving pens and fields should be selected to provide the cow with a clean and
comfortable environment. j el
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Floor management in housed production systems can have a significant impact on cattle welfare
(Ingvartsen et al., 1993; Rushen and de Passillé, 1992; Barkema et al., 1999; Drissler et al., 2005).
Areas that compromise welfare and are not suitable for resting (e.g. places with excessive waterand
faecal accumulation,_or wet bedding (Fregonesi et al., 2007) should not be included in the determination
caleulation-of the area available for cattle to lie down.

Slopes of the pens should be-maintained-to allow water to drain away from feed troughs and not pool
excessivelyin the pens.

Facilities Flooring, bedding, resting surfaces and outdoor yards should be cleaned as conditions
warrant, to ensure good hygiene, comfort and minimise disease-risk of diseases and injuries.

In_pasture systems, stock should be rotated between fields to_ensure _good hygiene and
minimise disease risk of diseases and injuries.

Some-form-of bBedding should be provided to all animals housed on concrete. In straw, sand or other
bedding systems such as rubber mats, crumbled-rubber-filled mattresses and waterbeds, the bedding

should be suitable (e.g. hygienic, non-toxic) and maintained to provide cattle with a clean, dry and
comfortable place in which to lie (Fisher et al., 2003; Zdanowicz et al., 2004; Bell, 2007; Bell and Huxley,

2009; Fregonesi, et al., 2009).

The design of a standing, or cubicle, or free stall, should be such that the animals animals can stand and
lie comfortably on a solid surface (e.g. length, width and height should be appropriate for the size of the
largest animal) (Tucker et al. 2003; Tucker et al., 2004; Bell 2007; Cook et al., 2008; Tucker et al., 2009;
Bernardi et al., 2009; Anderson, 2010). There should be sufficient room for the animal to rest and to rise

adopting normaI gostures! to move its head freeI¥ as it stands up, and to groom |tseIf without difficulty.
, . Where
|nd|vrdual spaces are provrded for cows to rest there should be at Ieast one space per cow (Fregonesi
et al., 2007).

Alleys and gates should be designed and operated to allow free movement of cattle. Eloors should be
desrgned to_minimise slipping and faIIrng! promote foot health! and reduce the risk of claw injuries-

deep-sand)-to minimise sl-l-pp{-ng-and—ﬁal-l-l-ng' j (Rushen and de Pasere 2006 Haufe etal., 2009)

If a housing system includes areas of slatted floor, cattle, including replacement stock, should have
access to a solid lying area. The slat and gap widths should be appropriate to the hoof size of the cattle
to prevent injuries (Hinterhofer et al., 2006; Telezhenko et al., 2007).

If cattle have to be tethered whether indoors or outdoors, they should, as a minimum, be able to lie

down, and stand up, maintain n_normal body posture; and body posture; and turh-areund groom themselves unimpeded.
Cows kept in tie stall housing should be allowed sufficient untethered exercise to prevent welfare

problems. When tethered outdoors they should be able to walk. Animal handlers should be aware of the
higher risks of welfare problems where cattle are tethered (Loberg et al., 2004; Tucker et al., 2009).

Where breeding bulls are in housing systems, care should be taken to ensure that they have sight of
other cattle with sufficient space for resting and exercise. If used for natural mating, the floor should not
be slatted or slippery.

Outcome-based measurables: morbidity rates, especially {e-g- lameness; and injuriesy-rates (e.g. hock

and knee injuries and skin lesions pressure-seres), behaviour, especially altered posture, grooming and
locomotory behaviour, changes in weight and body condition seere, physical appearance (e.g. hair loss,

cleanliness score), growth rate eurve.
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f)  Location, construction and equipment

The impacts of climate and geographical factors on dairy cattle should be evaluated when farms are
established. Efforts should be made to mitigate any negative impacts of those factors, including
matching dairy breed to location and consideration of alternate sites.

All facilities for dairy cattle should be constructed, maintained and operated to minimise the risk to the
welfare of the cattle (Grandin, 1980).

In_pasture and combination systems tracks and races between the milking area and fields
should be laid out and managed so as to minimise the overall distances walked. Construction and
maintenance of tracks and races, including their surface, should minimise any risk to the welfare of the
cattle, especially from foot health problems.

Equipment for milking, handling and restraining dairy cattle should enly be constructed and used in a

way that minimises the risk of injury, pain or distress. Manufacturers of such equipment equipment should consider
animal welfare when designing it and when preparing operating instructions.

Electnfled equment deS|gned to control ammal behaviour (e.g. cow tramer—eleemﬂed—gate) that-has
A ed may cause welfare

groblems |f not deS|gned! used and malntalned grogerlg.

Electric Electrified fences and gates should be well-designed and maintained to avoid welfare problems,
and used only according to manufacturer’s instructions.

Where access to an outdoor area, including pasture, is possible, there may be additional benefits to
dairy cattle from the opportunity to graze and exercise, especially and a decreased risk of lameness.

In all production systems, feed and water provision should allow all cattle to have unimpeded access to
feed and water (DeVries and Keyserlingk, 2005; DeVries et al., 2005, DeVries et al., 2004; Endres et al.,

2005). Eeeding systems should be designed to minimise agonistic behaviour. Feeders and water
providers should be easy to clean and properly maintained and—free—of spoiled—mouldy—sour;
unpalatable feed-and-faecal-contamination.

Milking parlours, free stalls, standings, cubicles, races, chutes and pens should be properly maintained
and be free from sharp edges and protrusions to prevent injury to cattle.

Wherepossible—tThere should be a separated area to—closelyexamine where individual anrimals
animals; can be examined closely and which sheuld-have has restraining facilities.

A-hespital-areafor When relevant, sick and injured animals animals should be-provided-so-the-animals
can be treated away from healthy animals animals. When a dedicated space is provided this should

accommodate all the needs of the animal e.g. recumbent animals may require additional bedding or an
alternative floors surface.

Hydraulic, pneumatic and manual equipment should be adjusted, as appropriate, to the size of cattle to
be handled. Hydraulic and pneumatic operated restraining equipment should have pressure limiting
devices to prevent injuries. Regular cleaning and maintenance of working parts is essential imperative to
ensure the system functions properly and is safe for the cattle.

Mechanical and electrical devices used in facilities should be safe for cattle.

Dipping baths and spray races are-semetimes used in-dairy—cattle-production for ectoparasite control-
Where-these-are-used;-they should be designed and operated to minimise the risk of crowding and to
prevent injury and drowning.
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Collecting yards (e.g. entry to the milking parlour) should be designed and operated to minimise stress
erowding and prevent injuries and lameness.

The loading areas and ramps,_including the slope of the ramp, should be designed to minimise stress
and injuries for the animals and ensure the safety of the animal handlers, according to Chapters 7.2.,
7.3.and 7.4.

Outcome-based measurables: handling response, morbidity rate, especially lameness, mortality rate,

behaviour, especially altered locomotory behaviour, injury rate, changes in weight and body condition
score, physical appearance, lameness; growth eurve rate.

g) Emergency plans

Where-tThe failure of power, water and feed supply systems could compromise animal welfare;. Ddairy
producers should have contingency plans to cover the failure of these systems. These plans may
include the provision of fail-safe alarms to detect malfunctions, back-up generators, aceess—to

maintenance—providers contact information for key service providers, ability to store water on farm,
access to water cartage services, adequate on-farm storage of feed and alternative feed supply.

Preventive measures for emergencies should be input-based rather than outcome based. Contingency
plans should include an evacuation plan and be documented and communicated to all responsible
parties. Alarms and back-up systems should be checked regularly.

2.  Recommendations on j animal management practices

Good animal management and-stockmanship-practices are critical to providing an acceptable level of animal
welfare. Personnel involved in handling and caring for dairy cattle should be competent and i

date approprate with relevant experience or training to equip them with the necessary practical skills and
knowledge of dairy cattle behaviour, handling, health, biosecurity, physiological needs and welfare. There
should be a sufficient number of animal handlers to ensure the health and welfare of the cattle.

a) Biosecurity and animal health
i)  Biosecurity and disease prevention

For the purpose of this chapter, bBiosecurity means a set of measures designed to maintain a herd
at a particular health status and to prevent the entry or spread of infectious agents.

Biosecurity plans should be designed,and implemented and maintained, commensurate with the
best possible desired herd health status, available resources and infrastructure, and current
disease risk and, for QIE listed diseases in accordance with relevant recommendations feund in the
Terrestrial Code.

These biosecurity plans should address the control of the major sources and pathways for spread
of pathogens:

—  cattle, including introductions to the herd,
—  calves coming from different sources,

—  other domestic animals,_and wildlife, and pests,
—  people including sanitation practices,

— equipment,_tools and facilities,

—  vehicles,

- air,

—  water supply, feed and bedding,

—  manure, waste and dead stock disposal,
- feed;

— semen and embryos.
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Outcome-based measurables: morbidity rate, mortality rate, reproductive efficiency, changes in
weight and body condition seere, changes in milk yield.

i) Animal health management

nimal health management means-a-system should designed-te
optimise the physical and behavioural health and welfare of the dairy herd. It includes the

prevention, treatment and control of diseases and conditions affecting the herd (in particular

mastitis, lameness, reproduction reproductive and metabolic diseases).

There should be an effective programme for the prevention and treatment of diseases and
conditions, formulated in consultation with a veterinarian, where appropriate. This programme
should include the recording of production data (e.g. number of lactating cows, births, animal
movements in and out of the herd, milk yield), morbidities, mortalities, culling rate and medical
treatments. It should be kept up to date by the animal handler. Regular monitoring of records aids
management and quickly reveals problem areas for intervention.

For parasitic burdens (e.g. endoparasites, ectoparasites and protozoa), a programme should be
implemented to monitor, control and treat, as appropriate.

Lameness can be is a problem in dairy cattle herds. Animal handlers should take-measures-to

prevent lameness—and monitor the state of feet hooves and claws, and take measures to prevent
lameness and maintain foot health (Sprecher et al., 1997; Flower and Weary, 2006; Chapinal et al.,

2009).

Those responsible for the care of cattle should be aware of early specific signs of disease or
distress (e.g. coughing, ocular discharge, changes in milk appearance, changirges in
locomotiengry behaviour seere), and non-specific signs such as reduced feed and water intake,
reduction of milk production, changes in weight and body condition, changes in behaviour or
abnormal physical appearance (FAWC, UK, 1993; Ott et al., 1995; Anonymous, 1997; Blecha,
2000; EU-SCAHAW, 2001; Webster, 2004; Mellor and Stafford, 2004; Millman et al., 2004; OIE,
2005; Appleby, 2006; Broom, 2006; Gehring et al., 2006; Fraser, 2008; Blokhuis et al., 2008;
Mench, 2008; Fraser, 2009; Ortiz-Pelawz et al., 2008; FAWAC, Ireland; Hart, 1987; Tizard, 2008;
Weary et al., 2009).

Cattle at higher risk of disease or distress will require more frequent inspection by animal handlers.
If animal handlers suspect the presence of a disease or are not able to correct the causes of
disease or distress, they should seek advice from those having training and experience, such as
veterinarians or other qualified advisers, as appropriate.

Vaccinations and other treatments administered to cattle should be carried out undertaken by
veterinarians or other people skilled in the procedures and on the basis of veterinary or other expert
advice.

Animal handlers should be competent have-experience in identifying and appropriately managing
chronically ill or injured cattle, for instance in recognising and dealing with non-ambulatory cattle,

especially those that have recently calved. Veterinary advice should be sought as appropriate.

Non-ambulatory cattle should have access to water at all times and be provided with feed at least
once daily and milked as necessary. They should be provided shade and protected from predators.
They should not be transported or moved unless absolutely necessary except-for treatment or
diagnosis. Such movements should be done carefully using methods avoiding dragging or
excessive lifting.
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b)

Animal handlers should also be competent in assessing fitness to transport,_as described in
Chapter 7.3.

In case of ehronic disease or injury, when treatment has failed or been-attempted-and recovery
deemed-is unlikely (e.g. cattle that are unable to stand up, unaided or refuse to eat or drink), the
animal animal should be humanely killed (AABP, 2013; AVMA, 2013) and in accordance with te

Chapter Z.5-0r Chapter 7.6 asapplicable.

animals Animals suffering from photosensitisation should be provided with effered-shade and
where possible the cause should be identified.

Outcome-based measurables: morbidity rate, mortality rate, reproductive efficiency, depressive
behaviour, altered locomotory behaviour, physical appearance and changes in weight and body
condition seere, changes in milk yield.

i) Emergency plans for disease outbreaks
Emergency plans should cover the management of the farm in the face of an emergency disease
outbreak, consistent with national programmes and recommendations of Veterinary Services as
appropriate.

Nutrition

The nutrient requirements of dairy cattle have been well defined. Energy, protein, mineral and vitamin

content of the diet are major factors determining milk production and growth, feed efficiency,
reproductive efficiency, and body condition (National Research Council, 2001).

Cattle should be provided with access to an appropnate quantlty and quahty of balanced nutrmon that
meets their physiological needs. e e

Where cattle are maintained in outdoor conditions, short term exposure to climatic extremes may
prevent access to nutrition that meets their daily physiological needs. In such circumstances the animal
handler should ensure that the period of reduced nutrition is not prolonged and that extra food and water
supply are provided if welfare would otherwise be compromised.

Animal handlers should have adequate knowledge of appropriate body condition seeres scoring systems
for their cattle and should not allow body condition to go outside an acceptable range according to breed
and physiological status (Roche et al., 2004; Roche et al., 2009).

Feedstuffs and feed ingredients should be of satisfactory quality to meet nutritional needs and stored to

minimise contamination and deterioration (CA 2004, CAC/RCP 54-2004). Where appropriate, feed and
feed ingredients should be tested for the presence of substances that would adversely impact on animal
health (Binder, 2007). Control and monitoring of animal feed should be implemented in accordance with
relevant recommendations in Chapter 6.3.

The relative risk of digestive upset in cattle increases as the proportion of grain increases in the diet or if

quality of silage is poor. Therefore—when gGrain or new diets is-—given-to dairy cattle it should be
introduced slowly and eenstitute-ne-meore than 50% of the daily diet—Ppalatable fibrous food such as

silage, grass and hay, should be available ad libitum to meet metabolic requirements in a way that
promotes digestion and ensures normal rumen function.

Animal handlers should understand the impact of cattle size and age, weather patterns, diet composition
and sudden dietary changes in respect to digestive upsets and their negative consequences (displaced
abomasum, sub-acute ruminal acidosis, bloat, liver abscess, laminitis) (Enemark, 2008; Vermunt and
Greenough, 1994). Where appropriate, dairy producers should consult a cattle nutritionist for advice on
ration formulation and feeding programmes.

Particular attention should be paid to nutrition in the last month of pregnancy, with regards to energy
balance, roughage and micronutrients, in order to minimise calving and post-calving diseases and body
condition loss (Drackley, 1999; Huzzey et al., 2005; Bertoni et al., 2008; Goldhawk et al, 2009; Jawor et
al., 2012; Vickers et al., 2013).
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Liquid milk (or milk replacer) is essential for healthy growth and welfare of calves. However, fEeeding
calves all-liquid diets as the sole source of nutrition after 4-6 weeks of age I|m|ts the gh¥s|olog|cal

Calves over two weeks old should have a suff|C|ent da|I¥ rat|on of fibrous food and starter rat|o
(concentrate) to promote rumen development and to reduce abnormal oral behaviours {Reece &

Dairy producers should become familiar with potential micronutrient deficiencies or excesses for heused
and—pastured production systems in their respective geographical areas and use appropriately
formulated supplements where necessary.

All cattle, including unweaned calves, need an adequate supply and access to palatable water that
meets their physiological requirements and is free from contaminants hazardous to cattle health
(Lawrence et al., 2004a; Cardot et al., 2008).

Outcome-based measurables: mortality rates, morbidity rates, behaviour, especially agonistic behaviour
(at the feeding area), changes in weight and body condition seere, reproductive efficiency, changes in
milk yield, growth rate eurve and vocalisation.

c) Social environment

Management of cattle should take into account their social environment as it relates to animal welfare,
particularly in housed systems (Le Neindre, 1989; Sato et al., 1993; J6hannesson and Sgrensen, 2000;
Bge and Feerevik, 2003; Bouissou et al., 2001; Kondo et al., 2003). Problem areas include: agonistic
and oestrus activity, mixing of heifers and cows, feeding cattIe of different size and age in the same

pens, decreased space allowance high-stecking—density, insufficient space at the feeder, insufficient
water access and mixing of bulls.

Management of cattle in all systems should take into account the social interactions of cattle within
groups. The animal handler should understand the dominance hierarchies that develop within different
groups and focus on high risk animals animals, such as_sick or injured, very young, very old, small or
large size for cohort group, for evidence of agonistic behaviour bullying and excessive mounting
behaviour. The animal handler should understand the risks of increased agonistic interactions between
animals animals, particularly after mixing groups-

Cattle-that-aresufferingfrom—excessive—agonistic
activity-should—beremoved—from-the—group (Bege and Faerevik, 2003; Jensen and Kyhn, 2000; von
Keyserlingk et al., 2008).

When other measures have failed, cattle that are expressing excessive agonistic activity or excessive

mounting behaviour should be removed from the group (Bge and Feerevik, 2003; Jensen and Kyhn,
2000; von Keyserlingk et al., 2008).

Animal handlers should be aware of the animal welfare; problems that may be caused by mixing of
inappropriate groups of cattle; and provide adequate measures to minimise them (e.g. introduction of
heifers in a new group, mixing of animals animals at different production stages that have different

dietary needs) (Grandin, 1998; Grandin, 2003; Grandin, 2006; Kondo et al., 2003).

Horned and non- horned cattle should not be mixed because of the risk of |nJury (Menke et al., 1999).

Outcome-based measurables: behaviour, especially {e-g- lying times;}, physical injuries and lesions,
changes in weight and body condition seere, physical appearance (e.g. cleanliness), lameness scores,
changes in milk yield, morbidity rate, mortality rate, growth rate, eurve vocalisation.

d) Stecking-density Space allowance

Cattle in all production systems should be offered adequate space for comfort and socialisation (Kondo
et al., 2003).

High-stecking-densities |Insufficient and inadequate space allowance may increase the occurrence of
injuries and have an adverse effect on growth eurve rate, feed efficiency, and behaviour such as

locomotion, resting, feeding and drinking (Martin and Bateson, 1986; Kondo et al., 2003).
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e)

f)

9)

Space allowance Stecking-density should be managed taking into account different areas for lying,
standing and feeding. sueh-that-¢ Crowding should not dees—net adversely affect normal behaviour of

cattle and durations of time spent lying (Bge and Feerevik, 2003).

Fhis-includes-the-ability to All cattle should be able to rest simultaneously, and each animal te lie down

freely, stand up and move around freely. without-the risk-of-injuries,move freely around-the pen-and

access-feed-and-water:In growing animals, space allowance Stecking-density should also be managed

such that weight gain and-duration-of-time-spent-lying-is not adversely affected by-erowding (Petherick

and Phillips, 2009). If abnormal behaviour is seen, corrective measures should be taken, such as
increasing space allowance, reducing-stocking-density, edefmlng the areas available for lying, standing
and feeding.

In pastured systems, stocking density should depend on the available feed and water supply and
pasture quality (Stafford and Gregory, 2008).

Outcome-based measurables: behaviour, especially agonistic or depressive behaviour, morbidity rate,
mortality rate, changes in weight and body condition seere, physical appearance, changes in milk yield,
parasite burden, growth rate eurve:

Protection from predators

Cattle should be protected as-much-as-pessible from predators.

Outcome-based measurables: mortality rate, morbidity rate (injury rate), behaviour, physical
appearance.

Genetic selection

Welfare and health considerations, in addition to productivity, should be taken into account when
choosing a breed or subspecies for a particular location or production system (Lawrence et al., 2001;
Lawrence et al., 2004b; Boissy and Le Neindre, 1997; Dillon et al., 2006; Boissy et al., 2007; Jensen et
al., 2008; Veissier et al., 2008; Macdonald et al., 2008). éeamplres—gf—these—memde—mmaai
. X , X . |

In breeding programmes, at-least-as-much attention should be gald to criteria_conducive to the
improvement of cattle welfare, including health The conservation and
development of genetic lines of dairy cattle, which limit or reduce animal welfare problems, should be
encouraged. Examples of such criteria include nutritional maintenance requirement, disease
ectoparasite resistance and heat tolerance.

Individual animals animals within a breed should be selected to propagate offspring that exhibit traits
beneficial to animal health and welfare by promoting robustness and longevity. These include resistance
to infectious and production related diseases, ease of calving, fertility, body conformation and mobility,
and temperament.

Outcome-based measurables: morbidity rate, mortality rate, length of productive life, behaviour, physical
appearance, reproductive efficiency, lameness, human-animal relationship, growth rate eurve; body
condition seere outside an acceptable range.

Artificial insemination, pregnancy diagnosis and embryo transfer

Semen collection should be carried out by a trained operator in a manner that does not cause pain or
distress to the bull and any teaser animal used during collection and in accordance with Chapter 4.6.

Artificial insemination and pregnancy diagnosis should be performed in a manner that does not cause

pain or distress by a competent operator_ane-in-accordance with the provisions of Chapter4.7.

Embryo transfer should be performed under an epidural or other anaesthesia by a trained operator,
preferably a veterinarian or a veterinary para-professional and in accordance with the provisions of

Chapter 4.7. and Chapter 4.8.

Outcome-based measurables: behaviour, morbidity rate, reproductive efficiency.
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h) Dam and Ssire selection and calving management

Dystocia is ean-be a welfare risk to dairy cattle (Proudfoot et al, 2009). Heifers should not be bred before
they reach are-at the stage of physical maturity sufficient to ensure the health and welfare of both dam
and calf at birth. The sire has a highly heritable effect on final calf size and as such can have a
significant impact on ease of calving. Sire selection for embryo implantation, insemination or natural
mating, should take into account the maturity and size of the female.

Pregnant cows and heifers should be managed during pregnancy so as to achieve an appropriate body
condition range for the breed. Excessive fatness increases the risk of dystocia and metabolic disorders
during late pregnancy or after parturition.

Cows and heifers should be monitored when they are close to calving. Animals Animals observed to be
having difficulty in calving should be assisted by a competent handler as soon as possible after they are

detected. When a caesarean section is required, it must be carried out by a veterinarian.

Outcome-based measurables: morbidity rate {rate—of—dystoecia), mortality rate (cow and calf),
reproductive efficiency, especially rate of dystocia, retained placenta and metritis, body condition scere.

i)  Newborn calves {see-alse£x51e}

Calving aids should not be used to speed the birthing process, only to assist in cases of dystocia, and
should not cause undue pain, distress, or further medical problems.

Newborn calves are susceptible to hypothermia. The temperature and ventilation of the birthing area
should consider the needs of the newborn calf. Soft, dry bedding and supplemental heat can help
prevent cold stress.

Receiving adequate immunity from colostrum generally depends on the volume and quality of colostrum
ingested, and how soon after birth the calf receives it.

Animal handlers should ensure that calves receive sufficient colostrum, preferably from their own dam,
and within 24 hours of birth to provide passive immunity. Colostrum is most beneficial if received during
the first six _hours after birth. Where there is risk of disease transfer from the dam, colostrum from a
healthy cow should be used. Where possible, calves should continue to receive colostrum or equivalent
for at least five days after birth.

Wherenew Recently born calves need-te-be should not be transported until the navel has-healed is dry,
and after which time any transport required this should be carried out according to Chapter 7.3.

Calves should be handled and moved in a manner which minimises distress and avoids pain and injury.
Outcome-based measurables: physical appearance, mortality rate, morbidity rate, growth rate eurve.

j)  Cow-calf separation and weaning

Different strategies to separate the calf from the cow are utilised in dairy cattle production systems.
These include early separation (usually within 48 hours of birth) or a more gradual separation (leaving
the calf with the cow for a longer period so it can continue to be suckled). Separation is ean-be stressful
for both cow and calf (Newberry and Swanson, 2008; Weary et al., 2008).

For the purposes of this chapter, weaning means the change from a milk-based diet to a fibrous diet and
the weaned calf no longer receives milk in its diet. This change should be made dene gradually and
calves should be weaned only when their ruminant digestive system has developed sufficiently to enable
them to maintain growth, health and good welfare (Roth et al., 2009).

H#-necessary; dDairy cattle producers should seek expert advice on the most appropriate time and
method of weaning for their type of cattle and production system.

Outcome-based measurables: morbidity rate, mortality rate, behaviour after separation (vocalisations,

activity of the cow and calf), physical appearance, changes in weight and body condition seere, growth
rate eurve.
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k)

Rearing of replacement stock

Young calves are at particular risk of thermal stress. Special attention should be paid to management of
the thermal environment (e.g. provision of additional bedding, nutrition or protection to maintain warmth
and appropriate growth) (Camiloti et al., 2012).

Where pessible; Rreplacement stock should be reared in groups. Animals in groups should be of similar
age and physical size (Jensen and Kyhn, 2000; Bge and Feerevik, 2003).

Whether reared individually or in group pens When-inpens, each calf should have enough space to be
able to turn around, rest, stand up and groom comfortably and see and-teuch other animals. {see-alse
Le)

Replacement stock should be monitored for cross-sucking and appropriate measures taken to prevent

this occurring (e.g. providesien—ef sucking devices, revise or modify feeding practices, provide other

environmental enrichments use-of-nose-guards—or-temporary-separation) (Seo et al., 1998; Jemsem,
2003; De Paula Vieira et al., 2010; Ude et al., 2011).

Particular attention should be paid to the nutrition, including trace elements, of growing replacement
stock to ensure good health and that they achieve an appropriate growth curve for the breed and
farming objectives.

Outcome-based measurables: morbidity rate, mortality rate, behaviour, especially cross-sucking, altered

grooming and lying behaviours, injuries, physical appearance, changes in weight and body condition
scere, growth rate euwe—tepmdaeuenemeteney

Milking management

Milking, whether by hand or machine, should be carried out in a calm and considerate manner in order
to avoid pain and distress. Special attention should be paid to the hygiene of personnel, the udder and
milking equipment (Barkema et al., 1999; Breen et al., 2009). All cows should be checked for abnormal

milk at every milking.

Milking machines, especially automated milking systems, should be used and maintained in a manner

which minimises injury to teats and udders. Manufacturers of such equipment should provide operating
instructions that consider animal welfare.

A regular milking routme should be establlshed relevant to the stage of the lactation and the agacnx of
the system. {e-g- Ay

Animal handlers should regularly check the information provided by the milking system and act
accordingly to protect the welfare of the cows.

Special care should be paid to animals animals being milked for the first time. {-pessible, tThey should
be familiarised with the milking facility prior to giving birth.

Long waiting times before and after milking can lead to health and welfare problems (e.g. lameness,
reduced time to eat). Management should ensure that waiting times are minimised.

Outcome-based measurables: morbidity rate (e.g. udder health,_milk quality), behaviour, changes in milk
yield, millkguality. physical appearance (e.g. lesions).

Painful husbandry procedures

Husbandry practices are routinely carried out in cattle for reasons of management, animal welfare and
human safety. Those practices that have the potential to cause pain should be performed in such a way

as to minimise any pain and stress to the animal animal. Example of such interventions-include:
dehorning-tail docking-andidentification.
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Euture oOptions for enhancing animal welfare in relation to these procedures include: ceasing the
procedure and addressing the eurrent need for the operation through management strategies; breeding

cattle that do not require the procedure; or replacing the current procedure with a non-surgical
alternative that has been shown to enhance animal welfare.

i)  Disbudding and B dehorning {ineluding-disbudding)

Horned Bdairy cattle that-are—naturally-horned are commonly disbudded or dehorned in order to
reduce animal injuries and hide damage, improve human safety, reduce damage to facilities and
facilitate transport and handling (Laden et al., 1985; Petrie et al., 1996; Singh et al., 2002;
Sutherland et al., 2002; Stafford et al., 2003; Stafford and Mellor, 2005) Where—praetreat—and

approprrateﬁfor—theprodeetron—syetem,_ Ithe selection of polled cattle is preferable to dehorning.

Performing disbudding at an early age where practicable; is preferred, rather than dehorning older
cattle.

Thermal cautery of the horn bud by a trained operator with proper equipment is the recommended

method in order to minimise post-operative pain. This should be done at an appropriate age before
the horn bud has attached to the skull.

Guidance from a veterinarian or veterinary paraprofessional as to the optimum method and timing
for the type of cattle and production system should be sought. The use of anaesthesia and
analgesia are strongly recommended when performing disbudding, and should always be used
when dehorning. Appropriate restraint systems and procedures are required when disbudding or
dehorning.

Other methods of disbudding include: removal of the horn buds with a knife and the application of
chemical paste to cauterise the horn buds. Where chemical paste is used, special attention should

be paid to avoid chemrcal burns to other garts of the calf or to other calves. This method is not
recommended £fi for calves older than two weeks.

Operators should be trained and competent in the procedure used, and be able to recognise the
signs of pain and complications that may include excessive bleeding; or sinus infection.

Methods of dehorning when horn development has commenced involve the removal of the horn by

cuttrng or sawrng through the base of the horn close to the skuII Qperators—remowhg—devetoped
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i)  Tail docking

Research-showsthattTail docking does not improve the health and welfare of dairy cattle animals;
and therefore it is not recommended—asa—maﬂn&pmeedum—t&deeleﬂ%@#dmea&ﬂe As an
alternative, trimming of tail hair should be considered where maintenance of hygiene is a problem
(Sutherland and Tucker, 2011).

iii) Identification

Ear-tagging, ear-notching, tattooing, freeze branding and radio frequency identification devices
(RFID) are preferred methods of permanently identifying dairy cattle #gm-an—ammal—we#ape
standpeint. The least invasive approach should be adopted whichever method is chosen (e.

least minimum number of ear tags per ear; and the smallest size-of notch practical). It should b

ccomghshed gwcklxz exgertl¥ and with proper egwgment Ln—seme—smuauens—hewever—het—wen

Freeze branding and branding with a hot iron should be avoided where alternative identification
methods exist (e.g. electronic identification or ear-tags). When branding is used, the operator
should be trained—and competent in procedures used and be able to recognise signs of
complications.

Identification systems should be established also according to Chapter 4.1.

Outcome-based measurables: pestprocedural—complication—rate, morbidity rate (post-procedural
omgllcannsl abnormal behaviour, vocalisation, physical appearance, changes—in—weight-and-body

Inspection and handling

Dairy cattle should be inspected at intervals appropriate to the production system and the risks to the
health and welfare of the cattle. in—mest-circumstances—cattle Lactating cows should be inspected at
least once a day. Some animals animals may-benefit from should be inspected more frequently,
inspection for example: neonatal calves (La (Larson et al., 1998; Townsend, 1994), cows in late gestation
(Boadi and Price, 1996; Mee, 2008; Odde, 1996, ProudfootK et al., 2013), newly weaned calves, cattle
experiencing environmental stress and those that have undergone painful husbandry procedures or
veterinary treatment.

Dairy cattle identified as sick or injured should be given appropriate treatment at the first available
opportunity by competent and-trained animal handlers. If animal handlers are unable to provide
appropriate treatment, the services of a veterinarian should be sought.

Recommendations on the handling of cattle are also found in Chapter 7.5. In particular handling aids
that may cause pain and distress (e.g. sharp—preds; electric goads) should be used only in extreme
circumstances and provided that the animal can move freely. Dairy cattle should not be prodded in
sensitive areas including the udder, face, eyes, nose or ano-genital region. Electric prods should not be

used on calves (see also point 3 of Article 7.3.8.).

Where dogs are used; as an aid for cattle herding; they should be properly trained. Animal handlers
should be aware that presence of dogs can stress the cattle and cause fear and should keep them
under control at all times. The use of dogs is not appropriate in housed systems, collection yards or

other small enclosures where the cattle cannot move freely away.

Cattle are adaptable to different visual environments. However, exposure of cattle to sudden er
persistent movement or changes in visual contrasts should be minimised where possible to prevent
stress and fear reactions.

Electroimmobilisation should not be used.
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Outcome-based measurables: handling responses human-animatrelationship, morbidity rate, mortality
rate, behawour sgeuallx altered Iocomotogg behawour-! and vocalisations. reproductive—efficiency;

0) Personnel training

All people responsible for dairy cattle should be competent according to their responsibilities and should
understand cattle husbandry, animal handling, milking routines,_reproductive management techniques,
behaviour, biosecurity, signs of disease, and indicators of poor animal welfare such as stress, pain and
discomfort, and their alleviation.

Competence may be gained through formal training or practical experience.

Outcome-based measurables: handling responses human-animatrelationship, morbidity rate, mortality
rate, behaviour, reproductive efficiency, changes in weight and body condition seere, changes in milk

yield.
p) Disaster management
Plans should be in place to minimise and mitigate the effect of disasters (e.g. earthquake, fire, drought

flooding, blizzard, hurricane). Such plans may include evacuation procedures, identifying high ground
maintaining emergency food and water stores, destocking and humane Killing when necessary.

of drought animal management deC|S|ons should be made as early as p055|ble and these should
include a consideration of reducing cattle numbers.

Humane Killing procedures for sick or injured cattle should be part of the disaster management plan.

Reference to emergency plans can also be found in points 1 g) and 2a) iii) of Article 7.X.5.
g) Humane killing

For sick and injured cattle a prompt diagnosis should be made to determine whether the animal should
be treated or humanely killed.

The decision to kill an animal animal humanely and the procedure itself should be undertaken by a
competent person.

Reasons for humane killing may include:

— severe emaciation, weak cattle that are non-ambulatory or at risk of becoming non ambulatory
downers;

— non-ambulatory cattle that will not stand up, refuse to eat or drink, have not responded to therapy;
—  rapid deterioration of a medical condition for which therapies have been unsuccessful;

—  severe, debilitating pain;

—  compound (open) fracture;

—  spinal injury;

—  central nervous system disease;

— multiple joint infections with chronic weight loss; and
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—  premature calves that are premature and unlikely to survive, er—ealves-that have a_debilitating
congenital defect,_or otherwise unwanted ealves; and-

- as part of disaster management response.

For a description of acceptable methods for humane killing of dairy cattle see Chapter 7.6.

Annex X (contd)
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FIXE 7oL Iz TP EARFEESRT L

HIHE 2GS D IRt 7e E D& PEEIN T, HBOBHENXETHS. INHS5DEERD—D
PERRFITUEHECE., EOXIBRIATLATH> TS, RALBHENEU 555G
Nd5.

FEIE I, BT X AFZDSHESNZ2HYOIREBICRSBEEAERENZEND. Ih
. EHEH S NS ZOMOREZPEERT 5B DTIRRN,

. MESRESFEDS AT HAOHRGEHR VEBICET %8

Wi = 7s fin 2 st SO BEE Dk 2 &3 2 55, BoRER Y 2V T o
7B 5 %A HIN T S MBI E RO 5N D ET S,

REQSFIXRMEN, ATORBEERTY N T2 7 CAEREEEZHX22 L
NdHd. TNHITIE. WERE. 225K, B, BEERD 5.

a) IREBREE

iE. BESINSIRBITHEIS T 2 MEPHN S NS 5EITIE. &0 DITIRHR
TERBICIS TESN, REOBEDN, R XIIERA LV AZ5IEREIT
ENDHS.

D &AL

HO@IRA FLADY A 71X, K. HARE, HE, SEEE @h—
B4 72 O O FRTE CHRD . R TR HEE O R 2% ORI O B, 5,
Hiw, 8, G, WABRES OB OE R NCHE DO AR OEKE
IC kBB aE521F5 (West, 2003; Bryant et al., 2007)

FEHEEPHZT. BIBA RV ANFICHIERZTY A7 M I RIS 24
FIZRE5MD L NBNEHERCEREICET 2MEEMZE#H L TW5H0
ET5, FOBBHIHESBHORE > =81, FHEOEITIBU T, @
YIZBIEEINDGBDET S, FKEMHEFHAL. SIRABRLVADY AN
JER TR WKHEEITET A5, BNNSKOAFZEEBHEL., H
R, REBEDFEHL. FEBEORN, MO U 2y 7 m JiE
OFREZFTL. BRARTHHMmMZEDSISHDETS (Igono et al., 1987,
Kendall et al., 2007; Blackshaw and Blackshaw, 1994) ,

RBPHOWEHRE : HRERUCHOKE, 78, L0DIMPFREKRTH X
I, SHBL. LU DIFBUKIEIR. R, SECR, ALROZEL

2) KA BRLA

B 7R SRR RIEN. . E U DTF X UAF B OV a4 3 DN AR B2 I R R
DHZFDT NV T 2TV CRABRI AV 2 HZ 2B ZTNNHH551TE.
ZDXIBENENS DRENGZE5NDZBDET D, T UEREIR B
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b)

c)

d)

FIXE 7oL Iz T EARGFEESRT L

B OEBMERUOHARXIZIALHBRRNEGHICE > TRIETHZLENTES
(Manninen et al., 2002) ,

e IC RN RRFMF BN TR, KSWEFHZT. WEG. 07
B Ok 205 2 2 BT ERTNZHET 20D LT 5,

RBUPHEOWERE - kO TR, . 178, EDDIFRELS.
SBA. BB, REE. SRR ERD

HEi]

HRXZ TH7ICZITEZEDTERVEHVWOERZR. HARRITEINNSY — 2 2
U. Y4210 TRECBRTES LS. HREUICK > 7=, ZOEEY
V77 Lol NME I NS D ET S (Arabetal., 1995; Dahl
et al., 2000; Phillips et al., 2000), I, M4 HFICAREZ BZABRVWDHDET
%5, SHRVOIHFIL. SOERBHNGZA5N5HbDET 5. REMBDA
C B TNE N Z DRI IEIL,. T ICBIENTNnSHDET 5,

KEEEOWEIRE : 178, LV DT HBTTHOZL. ¥wN. S8l
22 DTER

2R DB MR R ORI, FOfERTY VT 27 FHETHO . T
BHDOARB LD Y A 2 KT 5. BROMERT. Kbk, B, MEMFD
RROMRERICEEERZ T, SEHYOFMAVEEREHIMEEINS,
ZROMRIL. BOEE. TOWE. Bkl SAROER, H&®RGRUH
R[RIATLITEEINSD,

WY, ORISR, SHRMADSAURDPSRETHHDER
BWHT A (ZERRF. 7R T RUEILAE) ROEFONEEZNHT S
FETHETHS. FHBOEEENOY VBT RER. 25 ppn ZEBARNHD
E9 5, AWRBEHERT. ZRDOERPANIZE > THIRTH S LI, 2N
KPR ESDTOMBEERDWRENERDHD LN ZETHS.

FBUBPHE ORERE : BR. SECHR, 78, &L 0DFFRE RV H X ZIFR,
%, REEROHRROZEIERER, Sl L0DbFl> 28T

B

HiF. SRIEBRERY A TOBE ISR THS. 2L, AL AR
VR R)ISZMHT 2720, NZEEDDZFTHTERADTHEhES )2
BR9 C &3, R T, sMRICHAZ2dDET S, AR, BReG. &
FHEZ OMENXIIEN OB, BE2R/PRICT 5 K 5T, &*il.
BIERUHR IN2 DD ET S,
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FIXE 7oL Iz TP EARFEESRT L

RBPHONEIRE : 7B ODITHERTMREOSSD., LEROZ(L
e) IR, Bkl EIRDFEM B OEN XK

FTRTOEFEZ AT LAIBNT, IZiX. KITIBEL., PulZsk S5 Nk
YiTGh5H (Boxter et al., 1983; Boxter, 1992; Moberg and Mench, 2000; Bell and
Huxley, 2009; O’Driscoll et al., 2007), [F]U4-#HD T X TN, RFFIHEIEAL .
KETHDICHRRZEBNEZS5N5bDET S (Kondo et al., 2003; Barrientos
et al., 2013; Chapinal et al., 2013) ,

Rl 72 ECED ., I S NS REBORE DN DD ET S, DX
SBXBOBRE (& AX. K. Bel. Kil. 2ERCEAE) X, okd K&
CXLVHFDOT N T2 T 2HRTHDOICHEUBRDBDTHH HBDET S
(Sepulveda-Varas et al. ZZBEFEA) o

HE AT LTI, BXEE. Lo oiakish, oot B8Rk
RSN DETD. BBOEDDITIN—THEE. “F—IVLY - F—ITD
b OEMCHEDZEHINDZBDET D, BTNV —TnBEE. Lo»no
HmIN. JNV—THHHLRBENMEREIN2 D ET S, H—0F O
WETEHE SN T ORIIOITGEN S BRBEO 2 HE TOMIEIL., K/DMRIZEN

55DET 5,
o E B OBORIE. G ICTH R THOER BB IRt TE 5 £ 5 ITEE
ENBHBDET S,

HEERES AT LAOKEBEHEN., FOU I T2 7 TRESEETIHAN
&5 (Ingvartsen et al., 1993; Rushen and de Passille, 1992; Barkema et al., 1999;
Drissler et al., 2005), W x)V 7 =7 &2, KBICEIRVWRE (ZEXE, &
RI72 S ADERU 72 SUIBCRENRE N /=537 (Fregonesi et al., 2007)) 3. Dk
BAICFIH TE A XBOBREICIIZENLRNDBDLET S,

HEObRNE. DS OPKZRRICL. FENICKREZESBRNHDTDH
5bDET 5,

W BB BIROEXM R OENDBWIABHNT, REFfEEiRE, stttz
LR L. BB OB DY A7 25 MNRICNZ 27280, ZRITEDONEH
D, HMINZIBDET S,

BB 25 LT H&E, RFafEAIREBEHR U, PO B CRE OB
YA Z2EMNRICMA DD, RXFETBHEIELHDLET S,

A7 UYU—b ETEHEEANVINSITXRTOIMFICHL. BEINREEINDG DD
L35, b, B, X3IARY b, BRILREIY FLA, U —F—Rv
REZDMOEEIS AT HMTBN TR, SZBEHE. @b (& RIE.
WAENTIEHREEDODD) THo T, HRT. LA, PulEBENGT 241
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FIXE 7oL Iz T EARGFEESRT L

BT B EHICHRIE NS DET S (Fisher et al., 2003; Zdanowicz et al., 2004;
Bell, 2007; Bell and Huxley, 2009; Fregonesi, et al., 2009) ,

FIEABEEL IBRMXIZ 7Y —Z b= IVOi%GEHE. SN - REK LI
POEIZE S, BEATES LS9 BbDTHSABbDETS (LA EX. Hk
CE . D RERBPIOTA XICHE DD THSHDETSH) (Tucker et
al., 2003; Tucker et al., 2004; Bell 2007; Cook et al., 2008; Tucker et al., 2009;
Bernardi et al., 2009; Anderson, 2010) , 4B, (KE L. HALRZREBTREE |
MO, V6 EMNSRICIEHEZARICEN T ZENTE, HEER BENVWT SO
TR RBZERNRTENEIBDET S, FBOGMN., WENMEIESED
KREINSGGEITE. B 3420 < & - Bz IT5DETS
(Fregonesi et al.,2007) ,

WEROT— M, FOHHBBENMREICRS XD ICHGIEN. HHEINS
HDET B, KMk, #0 KROIRE Z /PRICWA, SO/ ZEL.
HOHBEDUAVZRBWTHEDICHIFINEGDHDET S (Rushen and de
Passile, 2006; Haufe et al., 2009) ,

HES AT LIZTDZRDOREHRZTENTNSHAICIE. BHFEHFDH T,
Hid. WEEBRERKEZAHTESLDICTS250DET5, TOIKRUKRBOD
iBZ. HEZFPHT 520, FOROYAAICELEDBDIZTEIHDETS
(Hinterhofer et al., 2006; Telezhenko et al., 2007),

B, &N, BTN D 5T, BANTOUARTNIEIRSBRVGEFITIE. BRK
R, iiFons ZER<SBERAL. b ENY., HRBZBZHML, BHoZz2E
MNTHIENTESLLICTHBDET S, F1TAMIIVEETEHDODN TN
5%, 9727 LOREZBILT 5720, BHANRWIRET T4 /HE)
MTELHEIICTEHDET S, WHTEINTVSEFITIE, B IENT
ERXICTEHBDET D, KFMEEHZAL. FNBEPNTVWSHEITE,
N7 27 LOBMBEOUAIZMRESLZLZ2RBLTHE<DBDLET S
(Loberg et al., 2004; Tucker et al., 2009) ,

FEFDERH N AT ACEPNDEEITE. KERUERZ T 201577
ZRZHIT T, T ZHRCANDIIIMEEINDDDLET D, HRAKREIS
R ENS5AITE. K, TOIHEXREBHRIPTNHDOTRREND DL
ERAE

XBUPHE ORGERE: : ¥R, L0DIPITROHE (ZEXIE, ik U3
BIE DGR OEEINZ) . 178, LV DITLBOEIL. BREWKRUBRR, FH
BOHMOE L. S8 (&AW BB, WHREFM) . R

5. st Be Uik
S e M OSEHE R QAT T 2T, REZ BT 5 & & ITHH
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ENBBDET D, TNHOERADS L TADEEZRNT 520, LAY
DFEZ ROV HICHHNEES 2 &%, ABEM2ZBEIT2R2EQOHEhNLD
Nsdb0DET 5%,

AT DD DI RTONERIE. AHFOU IV T 2T ITHT DY AT Zi/h
BRICIA 2 K5I, #fiffa ., BELENh 250D &9 % (Grandin, 1980),

BB OB AR AT MTHBNTIE, HEFLIXIER & ot & R O i@k B 0%
B, BT eRlEz REICT AR CRERVERINSGBDET S,
ZOXEDBEFH T, WHIOFGHBORRJORTIZ. A0V T2y
KHNITDHYRAY, LODTEOREMEICE YA Z2HR/MRICHMAS XS
I5bDET S,

A, TOEHEOREDZDORME. #H5E,. WMAXITERDOY A &/
BRICHIAZTHEC K> THREMEHEINSBDET S, TDOXD RSO
EHE, TN2RETL. EHSENEZERT S0, Y2V o)V T 272
EEITDHBDET D,

Y OTBZER Y 520G SN HERES (& AR AT L —F—)
W, BEYNCEGEE, AR ORTFENTOARVWESFIZIE, Yol 727 LOE
ZHIERITBEINAD S,

BRBAE RO —ME, o727 LOMEZBIET 2 X SITIEL < Gtk
OfRFEN, HEHFOMBEFHN B SZB TOAEHEINDEIDBDLET S,

BB D EN KA DS AP RERGGITIE, HEZ2RAZD, EHLEDT
LEIMSRONDAMFITHT ZEMOEE, E0DFHEITOU AT O
NOEHINDHTERDH D,

TRTOEES AT LIZENT, SRR UKOMIGEZEL T, IXTOHH,
BRI R UOKEATTEDXDICTEHDET S (DeVries and Keyserlingk, 2005;
DeVries et al., 2005; DeVries et al., 2004; Endres et al., 2005), &3 AT A3,
BTz R/MRIIMA S X IRGI I NS DD ET 5, #afl kK UK.
HRICTHZENASTHH> T, WYIRTFEINEIHDLET S,

INFITIN=F—, TU—Ab—)b, WEAE, Rl &5, BWIAAHE
EOFER. 052 PRiT 5720, BUNCRTIN. SRlRMRUZEN
BABDIZTEHHDET S,

AR OB Z ME TR T D ENRET. RERZAT 5K p S 72Xk
NRFENDHBDET S,

W NTHREE U 2B, RSB N SEHEEL T BRI N30 ET 5,
Z DD DR NRT 5 NH5H1E, HZEMITE > TRERINT
DODEHETHEDET D, 2EAF. BEEALZBPcid. BB X
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2.

g)

FIXE 7oL Iz T EARGFEESRT L

BRBFKADBECRLIGERD 5,

MER, BREXRVCFH AR, BN FORRICEDOEEHMNES
N5 ET 3, MEXRBERETEN SN RERMmE. HEZIET 57
DN HREEDE R SN TS DD ET S, BRI O N7 B Ok
T R ATLANFICE > THEYNICHAEL . K2 THHZLZHRT DL
TAHRTHS.

fisk TR & N5 BRI B O S E LY, FICE > TRETHDHDBDET S,

SREREF A B BR D H I TR & 1 2 S8 B OWEL % 5 8RS, BERICK DU R
Jer/bRICHA, HERVERZ PHT5 L5 IR SN, BEINH0
9%,

S (& ZF EAEOAN 3. ARV AZEB/NRICIA, HE RO
f12TPHid5 &5 CEGiaN, BHINhLbDET S,

A O S B ORI, BHRBOME D IO T, FOA ML ARUHE
ZHROMRICWA D X DITEGETEN, BT 25, B 7.3 HKAUE 7.4 BTN,
RGP RBHEORZZHRTLDDOTHLBDET D,

RBDPE ORNERE « BN T B, #WE. E0DbFskir. TR, 17
B, E0DIBEROZELL. BER FERTHEHEOZL. SHE. REER

SRRE ST i

B KEROEHB O S AT LAOERER LD, 7=V D)l 7 7EiER
2BTNDNDHS. BMEEEHRZ. TN56 AT LOKRER L2 4 5 B ET b
ZREMIZHDDLET D, YakatlZiX, FEHGZBRIET2EWE. TS
. ERY-—EXAREREOMBEHER. BmOlrkiEh. KERY —EXDF
L E YR NERHRE R MU R OIS A ZT ENS 500 H 5.

RAROTHHEI,. MRTRRS, BRACEI<SDBDTHDBDET S, ¥
ARFRTHNICIE, BEET MR T XN, ThidXEtEh, IXRTORRE I nE
ENZBDET D, BEHBRUPHHAI AT LR, EHNCHBREINEZDBDET
2,

B E M EB BT S B

BIFREEHEHT. SRR 7=V AT 7 POKELZRMET S LTI
WICHETHS, AT OBHLRVEFERBICRETHHT. BULERBREZETS. X
BBHELEINDEHNREMECIAEOTE)., IW». @ N1+ Y
T4 ERFNERROT IV T 27 OHFER T BIHEEZZT5Z LIk -> T,
BEHEZHMATYS3bDETS, AHFTORBEROY IV T 27 2T 57012,
TRIBBDKREGHEEPEEDHERINDI DD LT S,
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A NAFEFaYT o+ RUBWEE
D NAFEFaYU T ROEWR T

ABEIZBWTIE. N1 FtFaUTF5« &3, FREDEEIRE T THYE
HERFL . BRI DBARODEAEZ THiTH I L 2EXNTE O
HBEZND,

NAFEFaUT 4TIV BYHHODORHDEREOEEIRE. FIH
RE7R B I B OE I NTBIED Z U AV I U Ty K2 UX FSH
DEETE. BEET— FOBIEE &S ITHEN. &at. EROHREINS D
DET B,

UINAFTEF2UT 0TI 03, WEEDOTATEITHRDEUT ORS K
R DEMICENZETH2HDLET 5,

- B RPN OEAZED

- IXRIFFATICHRT B
- ZOMORE. HEEYRONY b
- WEREEZEOA

- WX, AR R U

- WETFE

- R

- mk. R R OVERE

- HENE. Pt B OB R LB

- KR OS2 hE N

RBUPHEONERE ¥R, JeCR, BmhE, FHEOHFHOZELL.
AROEAL

i) BEpfdEeE s

YRR, AHBYHOS R R ERRNREEEOT 2V T 2y
ZREILT2ODET D, TIITIX, LR UL B YN ET DI
B (0D, AR T, Btk OCIREESN) O T, Rk
VEBNZEND.

Zi B OBERERRE 2 TR B NBW S B2 7=D12. W H AEARZ R U TIER
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SN ARRTOTILDRREEINDDBDET B, B TOT T LI,

BT —4 (REZR, HEASEE. HE. S HANOBMOBIA.

), BWR, JECE, BIKRERVEBEANHEROREIZTENL DD L
I5. TN, KFMEFHZIL>TEREINDIBDLET D, ilERDE
BRI, BHO-BERD, EOUNTHEITREUHERZYS NI
ERAE

AEHIC KA (A, WA AR, SRFH R REOES) TBL
T, Bl BHERNREOZDOTOY I LANEHAEMEINDEI DD ET
%,

AT, AT ES>THE LR BENND D, KESHETHL. B

BROMOREZESHL., Bz Pid5HEZE0. WOREZHRT 2
HDEF S (Sprecher et al., 1997; Flower and Weary, 2006; Chapinal et al.,
2009),

FOEZEDOBELE . LI OB T 258 OIER (& 2.
%, MRk, ALOTEIROZEL., EB)T ﬁ@%k)i@kﬁﬁ&@ﬁ*@ﬂ)
AEEDOWD, REKROHBIOZEL. 7RO XIINBLO R EFO IR
iﬁﬁ%%ﬂbfhé%@&?é(MWQUKl%&Oumm”N%
Anonymous, 1997; Blecha, 2000; EU-SCAHAW, 2001; Webster, 2004; Mellor and
Stafford, 2004; Millman et al., 2004; OIE, 2005; Appleby, 2006; Broom, 2006;
Gehring et al., 2006; Fraser, 2008; Blokhuis et al., 2008; Mench, 2008; Fraser,
2009; Ortiz-Pelawz et al., 2008; FAWAC, Ireland; Hart, 1987; Tizard, 2008; Weary
et al., 2009),

DA MMD I AT WU T KEMEFHH XD X VB
RBISNBEIRD. KGMHEFTHFI. SHDEEREED XILHH
ULIFEM DR ZEETERWRGITR., HAEHZTOMEKRD DT RN
1Y —F 22T =RBRE2HTHHCEAYNSZ2RDOZ2BDET D,

T 0 F HEMET OMATT; SNSRI, BEMOIEEERE LU <13
ZTOMDBYFITHE I ETUUTFILRCHAHEL -TOMOEN,. ETHHDE
ERAE

FKEPEFHRL, =&, BITRET. LODFHEL 20 0%
Zinl U, ML 2FOEEIROXEZBLEF2REL. EYITERT
LHNZATLHHDLET S, BIERFNEVDBEERDOOGNLEBDLET S,

BTHEF, BRSOk TE, AR EDB—H R GEIN, BE
KWL THAZINDBD LTS, TNHICHL TR, HENEEZH, AR
BhoRE&EINDZDBDET D, TNHIX, B XTZ W D72 DRI &
ERBETRING, WEXEBHINZNBDET S, TOHGOBE)
. BIETOXITBREDRS LiIF 22 HECKD, HEZITDbNhSD
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b)

DET B,

KA EHAL, B 1.3 BIIHEINSEHEOEATE2 T 5RE0 D
ALTNWEHDET S,

ZAIRGE DL AT, MEICKRBL ZXEZRENRRADRWE (EX
3. BHAOTEVARXIIHEEEL < 3keiE#dT a4 <. L&Y
W BT 6 EICHWNERICRL SN0 DET S (AABP, 2013; AVMA,
2013) .

HYCBBOEZ B> TW2 83, HEMEH SN, wRRESG IR, €
DEEBEEEINDZBDET B,

RBGHEOWEIRE « FowR, JeTR, BmaR, ME1rsh. SERoZ(L.
SBLIE NI R A D Z{E. AR OZE(L

1) POIRFE AT A 7= R st

Rkt Y, RROLHELTHE U ZERKICBI2EHETH- T, H
XITOT 5 LROHES—EXOEIE EEHBEEGLTHDDBDLET 5,

P

AT ORBFNERIZ. B<MHAZIhTWS, o IVF—, FUN
28, IXIINVERVEY I vaaald. EAAERERUOER. SRR T, B
M BLZ D B FEREFR TH S (National Research Council, 2001)

HiF. 2T OEBENEDRZ 2T EURERTMEDONS V AORN X% %
HTELXIOTEINDEBDET S,

FRERRMEITEPNTOSH T, MR RGIRRA ORI % #IC X
0., HZOEZNERZ 22 TREOBMAYTFoNEZhB LNV, £D
XOBBBITR, KBMEFHZL, REWDUDEIMEL BWESKCL., £
SURTNEY oIV T = 7 BEBDON S HEITE. BB B K Otk
DHERZENDBDET S,

KGEGEHZL. H6OFDD. BYJREREEHG S AT LZBT 5 147
HEkzEA L. SR OAEMFRIREICN CEFsRHENAN R E a5 70
EHI2TBHDET S (Roche et al., 2004; Roche et al., 2009).

kR B OB BHE BHT ., REFNERZHZTHE TEAIMEATH > T, HRK
VELAZRNMBICMASZEISREINSIDBDET S (CA 2004, CAC/RCP
54-2004) , fAlRlR O\ EHERHT ., (@RICEEZEZ2 52 2DEOA B2 EHBRA
INBHDET S (Binder, 2007), Byl OB B R VEHIX. 55 6. 3 HOEY
BEOEICKNVWEBEINDEI DD ET S,
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c)

FIXE 7oL Iz T EARGFEESRT L

TOFEAROHMY A2 X, BEHPOZIRIS RIS 255G X391 L
—VOMEPENGSITNT 5. 8P XIIHRORHIZ. RAICHPTHO
EU. A L=, WL, RF O RO R WBHEEBRHT, O E DR
29D, HILZREL ., BHOW —HEREZ MR I 2 )5 TE TR ITHE
TERXIRLTHIDBDET S,

FEEEEHEAZY. HIEARKRUTZOADKR CGEMEZEN. matkl— A >
7Y R—=T A, GORIE. FIRE. BER) ICBEL T, FOBRBKRUHE. K
BNy — >, GRHHRIE N 2B EHBIOEHE O EZHR L TH<bDET
% (Enemark, 2008; Vermunt and Greenough, 1994) , E&EAPEEIT. RIS LT
MmO AT ASE 2RO T, FOXREHEMRIEEMKXTHIHDE
95,

WE Y meR I 1T, 0 b B OV W 2 D 958 B OB 2 I/ MRICHI R 2 728, T
FIVF=NT A, HERROMEBRERDNT, KECRNORENLDN
25ND&ET 5,

BeRAL CUIRER) 1. (FHRORERFEFT RV IV T 2 71T E > TAAR
THhd, EL, -6 iz BE-RI1C, SRRz ORERE LU TFF
BT S L. B-HOEMFHNRERZHRT 2. 2HK2Z2BA ST
3 B-HORBZREL., RERDTTHBZBOIEL2D. k1 HY
O G ROMHER R EAR (R NEAN22bDLET 5.

BERAEEHR L. SHOVHT DHIBMOAEPES AT LITH T D MERER OBTTE
M7 RZBFNTREL . LHE IS U TN LHBE R 2 & HEH T2 b0 &
ERAE

TRTOHT., BELFTOFF 2850 T, ZOEMENEREZ WU =4 O
WIEEZGZDDDIZHERINTORVEIFIZE SN Icigi I h, &
IKTEALENDH S (Lawrence et al., 2004a; Cardot et al., 2008) ,

RBUPE ORNERE « #oR, TR, 178, LODOTRPTE GaH X .
RE B OHRRIGHED 2L, BmME, ABOLL, MERJRUIEEH

FENBREE

FOEHIZBNTIR, 2, CODIEEMI AT LATR =V AD LI T
z7ICHHETEIENS., TOHNEEZEERITEIHDET S (Le Neindre,
1989; Sato et al., 1993; Johannesson and Sorensen, 2000; Boe and Faerevik, 2003;
Bouissou et al., 2001; Kondo et al., 2003), RN E LU T, BFNRORETA. &
RS EREFORG. SEIERHKETHBOFON—FBENTOME, 2¢
HEP &0 OWA, FEGOAR. KA RENCHEEFORGREND S,

IRTOEES AT LOFOBHIZBNT. FHNOF O MM EBIFZNE
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d)

WINDBDET B, FKEHEEHZAL. MATHR BRI T2 0T
TN D E, IEIERFHNTER S NSEEIEM; ZEL . WO XL
HEZZITTWS, S, &, 2R — BT IIV—TZBKT 2 II3HEBND
NWXIFZNWEDORYAVEMITBIETEIDDET D, Mk K GhE T T,
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