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[bookmark: _Hlk6480888][bookmark: _GoBack]Annex 9
[bookmark: _Hlk58315960]USA COMMENTS
DRAFT CHAPTER 7.Z.

ANIMAL WELFARE AND LAYING HEN PRODUCTION SYSTEMS
[bookmark: _Hlk6322824]Article 7.Z.3.
Outcome-based criteria (or measurables) for the welfare of layer pullets and laying hens 
[bookmark: _Hlk508105617]The welfare of layer pullets and laying hens should be assessed using outcome-based criteria or measurables, preferably animal-based measurables, as described in Article 7.1.4. Outcome-based criteria or measurables are particularly useful for evaluating compliance and improving animal welfare. Animal-based outcomes are usually the most sensitive measurables (e.g. mortality rate). However, resource and management-based outcomes can also have important applications (e.g.for example, interpretation of mortality rate data may be informed by decisions made to euthanise). There is no one single measurable that addresses all aspects of animal welfare. The use of measurables and the appropriate thresholds should be adapted to the different situations in which layer pullets and laying hens are kept, also taking into account the genetics used, resources provided, and the design and management of the system. Animal-based criteria or measurables can be considered as tools to monitor and refine these factors.
Criteria (or measurables) that can be used at farm level include conditions such as skeletal and foot problems, disease and infection or infestation that can be assessed during routine or targeted health monitoring, or at depopulation depletion. It is recommended that target values or thresholds for animal welfare measurables be determined by taking into account current scientific knowledge and appropriate national, sectorial or regional data and recommendations for layer pullets or laying hens. Determining the age and stage of production at which problems are detected may help to determine the cause.
Rationale: “health” is added to clarify the type of monitoring.  The USA suggests that “depopulation” be changed to “depletion,” as this article is referring to the routine end of the productive cycle. The term “depopulation” is more typically used to describe killing of an entire flock because of an emergency situation. 

Reference:
AVMA Guidelines for the Depopulation of Animals at https://www.avma.org/resources-tools/avma-policies/avma-guidelines-depopulation-animals. These guidelines clearly convey that depopulation is only to be carried out in response to serious emergencies or crises and animals should not be depopulated under ordinary circumstances.

The following animal-based and outcome-based measurables, in alphabetical order in English, may be useful indicators of layer pullet or laying hen welfare:
[bookmark: _Hlk32301079]1.	Beak condition
Evaluation of beak condition provides useful information about the extent to which layer pullets and laying hens are able to engage in normal behaviour, such as foraging, feeding, drinking and preening [Dennis and Cheng, 2012; Vezzoli et al., 2015]. Tools for assessing beak condition have been developed and implemented in animal welfare assessment programmes [e.g., Kajlich et al., 2016].
2.	Behaviour 
[bookmark: _Hlk508365354][bookmark: _Hlk509390474]The presence or absence of certain behaviours may indicate either good animal welfare or an animal welfare problem, such as fear, pain or sickness. Some behaviours may not be uniquely indicative of one type of problem; they may be exhibited for a variety of reasons. Gallus gallus domesticus has evolved behaviours that it is motivated to perform, and a good understanding of layer pullet and laying hens normal behaviour [Nicol, 2015], including its social interactions [Estevez et al., 2007; Rodríguez-Aurrekoetxea A. and Estevez I., 2014], is required for appropriate management and decision-making. Opportunities to display these behaviours are influenced by the physical and social environment and some behaviours may not be applicable for outcome-based measurements depending on the housing or confinement system provided. [Widowski et al., 2016; Lay et al, 2011; O'Connor et al, 2011].
Rationale: The additional text to clarify that some normal behaviors of layer pullet and layer hens may not be displayed as a result of the housing type and environment (confinement system) provided (e.g., cage vs. enriched cage vs. aviary for housing type; indoor-exclusive vs. outdoor-production for environment).

a)	Dust bathing
[bookmark: _Hlk508117136]Dust bathing is a motivated behaviour providing body maintenance benefits. During dust bathing, layer pullets and laying hens work loose substrate material, such as litter, through their feathers. This behaviour helps remove stale lipids [van Liere and Bokma, 1987], which contributes to the maintenance of plumage condition. Good plumage condition helps to regulate body temperature and protect against skin injury. Reduced dust bathing behaviour in the flock may indicate problems with substrate or range quality, such as the substrate or ground being wet or not friable [Olson and Keeling, 2005; Van Liere and Bokma, 1987]. The performance of complete sequences of dust bathing may be associated with positive affect [Widowski and Duncan, 2000].
b)	Fear behaviour 
[bookmark: _Hlk498513759]Fearful layer pullets and laying hens show high reactivity to various stimuli [Jones, 1987; Zeltner and Hirt, 2008] and this may result in traumatic injuries or suffocation if the layer pullets or laying hens pile on top of one another. Fearful layer pullets and laying hens may be less productive [Barnett et al., 1992] and more prone to injurious feather pecking behaviour [de Haas et al., 2014]. Methods have been developed for evaluating fearfulness [Forkman et al., 2007], for example by observing layer pullet and laying hen behaviour in response to novel objects or when people, including animal handlers, walk through the pullet and hen areas of the poultry house [Jones, 1996; Waiblinger et al., 2006].
[bookmark: _Hlk6473048]        c)	   Feeding and drinking behaviour
[bookmark: _Hlk509391247][bookmark: _Hlk509391776][bookmark: _Hlk508120870]Changes in feeding or drinking behaviour may indicate management problems, including inadequate spaces for, or inappropriate placement of, feeders or drinkers, dietary imbalances, poor feed or water quality, or feed contamination [Garner et al., 2012; Thogerson et al., 2009a; Thogerson et al., 2009b]. Feed and water intake is often reduced when pullets or hens are ill. Feed or water intake may also change as a result of heat stress [Lara L. J. & Rostagno, 2013; Lin H. et al., 2006] or cold stress [Alves et al., 2012]. 
d)	Foraging behaviour
[bookmark: _Hlk20133332][bookmark: _Hlk511308034]Foraging is a motivated behaviour [de Jong et al., 2007, Nicol et al., 2011]. Foraging is the act of searching for feed, typically by pecking or scratching the substrate. Reduced foraging activity may suggest problems with substrate quality or the presence of conditions that decrease foraging opportunity [Appleby et al., 2004; Lay et al., 2011; Weeks and Nicol, 2006]. When in the presence of an adequate substrate, laying hens spend a large amount of time foraging even when feed is readily accessible [Weeks and Nicol, 2006]. 
e)	Injurious feather pecking and cannibalism
[bookmark: _Hlk509392435]Injurious feather pecking can result in significant feather loss and may lead to cannibalism. Cannibalism is the tearing of the flesh of another layer pullet or laying hen, and may result in severe injury, secondary infection or death. These behaviours can have multifactorial causes and be difficult to control [Nicol, 2018; Hartcher, 2016; Estevez, 2015; Nicol et al., 2013; Rodenburg, 2013; Lambton, 2013; Newberry, 2004]. 
f)	Locomotory and comfort behaviours
Layer pullets and laying hens may display a variety of locomotory and comfort behaviours, including walking, running, leaping, turning, stretching legs and wings, wing flapping, feather ruffling, tail wagging, and preening [Bracke and Hopster, 2006; Harthcher and Jones, 2017; Dawkins and Hardie, 1989; Shipov et al., 2010; Norgaard, 1990]. Some of these behaviours have been shown to be important for skeletal, body and plumage development and maintenance. For example, walking and wing movements contribute to improved leg and wing bone strength [Knowles and Broom, 1990], and preening helps remove stale lipids from the skin [Vezzoli et al., 2015] and keeps the feathers flexible and intact [Shawkey et al., 2003].

g)	Nesting
Nesting is a motivated behaviour that includes nest site selection, nest formation and egg laying [Cooper and Albentosa, 2003; Weeks and Nicol, 2006; Cronin et al., 2012; Yue and Duncan, 2003]. Uneven nest box utilisation, delayed oviposition, increased pacing and egg laying outside the nest may be indicative of problems with environmental or social factors such as access to, or the suitability of nesting sites or disturbance by other layer pullets and laying hens [Cronin et al., 2012; Cooper and Appleby, 1996; Gunnarsson et al., 1999; Yue and Duncan, 2003; Widowski et al., 2013].
h)	Perching
Perching is a motivated behaviour. Layer pullets and laying hens may seek elevation during the day; however, the motivation to seek elevation is particularly strong at night when pullets and hens select a site for resting or sleeping [EFSA, 2015]. Reduced perching behaviour in the flock may indicate problems with environmental factors, such as inadequate perch or poor space design, injuries or pullet rearing experience [Janczak and Riber, 2015; Gunnarsson et al., 1999].
i)	Resting and sleeping
[bookmark: _Hlk511308676][bookmark: _Hlk511308877]Sleep is an adaptive state that allows animals to recover from daily stress, conserve energy and consolidate memory [Siegel, 2009]. Layer pullets and laying hens display synchronised resting and sleeping behaviours, which can be disrupted by light intensity, photoperiod, environmental or social factors [Malleau et al., 2007; Alvino et al., 2009]. 
        j)	   Social behaviour
Layer pullets and laying hens are social and engage in synchronised behaviour [Olsson et al., 2002; Olsson and Keeling, 2005]. Social behaviour may differ according to the characteristics of the social environment [Estevez et al., 2002; 2007]. Problems in social behaviour can be assessed using scoring systems for measuring the degree of damage caused by aggression and competition for resources [Estevez et al., 2002; Blatchford et al., 2016].
k)	Spatial distribution
[bookmark: _Hlk509392684]Uneven spatial distribution of layer pullets and laying hens may indicate fear reactions, thermal discomfort or, uneven availability or use of resources such as light, feed or water, shelter, nesting areas or comfortable resting locations [Rodríguez-Aurrekoetxea and Estevez, 2016; Bright and Johnson, 2011]. 
l)	Thermoregulatory behaviour
Prolonged or excessive panting and wing spreading are observed during heat stress [Mack, 2013; Lara and Rostagno, 2013]. Indicators of cold stress include feather ruffling, rigid posture, trembling, huddling and distress vocalisations.
m)	Vocalisation
Vocalisation may indicate emotional states, both positive and negative. A good understanding of flock vocalisations and their causes is useful for good flock management [Zimmerman et al., 2000; Bright, 2008; Koshiba et al., 2013].
3.	Body condition
Poor body condition may indicate animal welfare problems for individual layer pullets and laying hens. At flock level, uneven body condition may be an indicator of poor animal welfare. Body condition can be evaluated using on-farm sampling methods for body weight or body condition scores [Gregory and Robins, 1998; Craig and Muir, 1996, Elson and Croxall, 2006; Keeling et al., 2003]. The choice of sampling methods should take into account the fact that feather cover can mask actual body condition.
4.	Eye conditions
Conjunctivitis may indicate disease or the presence of irritants such as dust and ammonia. High ammonia levels may also cause corneal burns and eventual blindness. Abnormal eye development may be associated with very low light intensity (<5 lux) [Jenkins et al., 1979; Lewis and Gous, 2009; Prescott et al., 2003].


5.	Foot problems 
[bookmark: _Hlk6311841][bookmark: _Hlk6311870]Hyperkeratosis, bumblefoot, contact dermatitis, excessive claw growth, broken claws and toe injuries are painful conditions associated with, amongst other things, inappropriate flooring, poorly designed perches, poorly maintained substrate [EFSA, 2005; Lay et al., 2011; Abrahamsson and Tauson, 1995; Tauson and Abrahamson, 1996; Abrahamsson and Tauson, 1997] and inadequate maintenance of the production system.
If severe, the foot and hock problems may contribute to locomotion problems and lead to secondary infections. Scoring systems for foot problems have been developed [Blatchford et al., 2016]. 
6.	Incidence of diseases, including infections, infestations and metabolic disorders 
Ill-health, regardless of the cause, is an animal welfare concern and may be exacerbated by poor environmental or husbandry management. 
7.	Injury rate and severity
Injuries are associated with pain and risk of infection. They may be a consequence of the actions of other layer pullets and laying hens (e.g., scratches, feather loss or wounding), management (e.g., nutritional deficits leading to skeletal problems), environmental conditions (e.g., poor flooring leading to foot injury), equipment,  genetics used or human intervention (e.g., during handling and catching). It is important to assess both the rate and severity of injuries. 
Rationale: The addition of “equipment” to this sentence is because injuries can be due to the equipment used.  For example, poor maintenance of equipment can result in injuries, and access to perches has been associated with increased rate of fracture due to increased exercise—even in hens with stronger bones.

References:  
https://pubmed.ncbi.nlm.nih.gov/?term=keel+fracture+perch)
https://www.avma.org/resources/animal-health-welfare/avma-issues-comparison-cage-and-non-cage-systems-housing-laying-hens

8.	Mortality, culling and morbidity rates
Daily, weekly and cumulative mortality, culling and morbidity rates should be within expected ranges. Any unforeseen increase in these rates may reflect an animal welfare problem. Recording these rates and evaluating their causes of morbidity and mortality can be useful aids in diagnosing and remediating animal welfare problems.
9.	Performance 
Daily, weekly and cumulative performance should be within expected ranges. Any unforeseen reduction in these rates may reflect an animal welfare problem. Types of measures that can be used include:
a)	layer pullet growth rate, which measures average daily mass gain per pullet and flock uniformity;
b)	layer pullet flock uniformity, which measures the range in weight of the flock;
cb)	layer pullet feed conversion, which measures the quantity of feed consumed by a flock relative to the total live mass produced, expressed as the mass of feed consumed per unit of body mass;
cd)	laying hen feed conversion, which measures quantity of feed consumed by a flock relative to the unit of egg production;
de)	egg production, which measures the number, size and weight of eggs per hen housed;
[bookmark: _Hlk524534612]ef)	egg quality and downgrades, which can be measured by, for example, grade percentage, shell strength, Haugh units, abnormalities and mis-laid or floor eggs. 
10.	Plumage condition 
Evaluation of plumage condition provides useful information about aspects of animal welfare in terms of feather pecking and cannibalism, ability to thermoregulate, illness, and protection from injury [Rodriguez-Aurrekoetxea and Estevez, 2016; Drake et al., 2010]. Dirty plumage may be associated with illness, environmental conditions or the layer pullet and laying hen housing system. Plumage cover and cleanliness scoring systems have been developed for these purposes [Blokhuis, 2007; Blatchford et al., 2016]. 
11.	Water and feed consumption
Monitoring and evaluating daily water and feed consumption is a useful tool which may indicate thermal stress, disease, infection or infestation and other conditions impacting animal welfare, taking into consideration ambient temperature, relative humidity and other related factors. Changes in intake, crowding at feeders and drinkers and wet substrate may be associated with problems with the quality or supply of water, or feed.
Article 7.Z.5.
[bookmark: _Hlk6323057]Location, design, construction and equipment of establishments
The location of layer pullet and laying hen establishments should be safe from the effects of fires and floods and other natural disasters to the extent practicable. In addition, establishments should be located or designed to avoid or minimise disease risks and exposure of layer pullets and laying hens to chemical and physical contaminants, noise and adverse climatic conditions. 
[bookmark: _Hlk6323934]Good welfare outcomes for layer pullets and laying hens can be achieved in a range of housing systems.  Houses, outdoor areas and accessible equipment should be designed after considering the opportunities for layer pullets and laying hens to perform motivated behaviours, as well as health, environmental factors, and animal management capability. They should also be maintained to avoid injury or discomfort. Layer pullet and laying hen houses should be constructed with materials, electrical and fuel installations that minimise the risk of fire and other hazards and are easy to clean and maintain. Producers should have a maintenance programme in place, including record-keeping for all equipment and contingency plans to address failures that could jeopardise the welfare of layer pullets and laying hens. 
[bookmark: _Hlk32301308]Outcome-based measurables include may include: body condition, dust bathing, fear behaviour, feeding and drinking behaviour, foot problems, foraging behaviour, incidence of diseases, infections and infestations and metabolic disorders, injury rates and severity, locomotory and comfort behaviours, mortality, culling and morbidity rates, nesting, perching, performance, plumage condition, resting and sleeping, social behaviour and spatial distribution, thermoregulatory behaviour and vocalisations.
Rationale: Not all of these outcome-based measurables will be applicable for all types of housing and/or production systems. 
Article 7.Z.8.
[bookmark: _Hlk6402922]Nutrition 
Layer pullets and laying hens should be fed a diet appropriate to their age, production stage, activity level, and genetics. The form of the feed should be acceptable to the layer pullets and laying hens and contain adequate nutrients to meet requirements for good animal welfare and health. Feed and water should be free from contaminants, debris and pathogenic microorganisms or other potential hazards. 
Rationale: Hens in cage-free systems are more active and therefore have greater metabolic energy needs than those in cages. Therefore, they require a higher energy density diet than hens housed in cages. This important determinant of hen nutrition could be added to the sentence, based on the following study, which is newly published since the last version of the laying hens chapter was circulated for comment. As the research points out, feather pecking behavior can also be reduced or prevented with the right nutrition, which interacts with the type of production system. 
Mens, A.J.W., van Krimpen, M.M. & Kwakkel, R.P. (2020). Nutritional approaches to reduce or prevent feather pecking in laying hens: any potential to intervene during rearing? World’s Poult. Sci. J., 76(3):591-610.
The feeding and watering systems should be inspected regularly and cleaned as needed, to prevent the growth of hazardous microorganisms. 
Layer pullets and laying hens should be provided with adequate access to feed on a daily basis. Water should be continuously available except under veterinary advice. Special provisions should be made to enable newly hatched layer pullets to access appropriate feed and water.
Outcome-based measurables include: body condition, foraging behaviour, incidence of diseases, infections, infestations and metabolic disorders, mortality, culling and morbidity rates, performance, plumage condition, vocalisations and water and feed consumption.
Article 7.Z.9.
Flooring
[bookmark: _Hlk514163940][bookmark: _Hlk508206539][bookmark: _Hlk508206780][bookmark: _Hlk514163955]The slope, design and construction of the floors should provide adequate support for the locomotion of layer pullets and laying hens, prevent injuries and entrapments, promote good health and allow the performance of behaviours, such as comfort and locomotory behaviours. Changes of flooring types from layer pullet to laying hen housing should be avoided. Manure contamination from other layer pullets and laying hens within the house should be minimised through appropriate floor design and other elements of system design. The flooring should be easy to clean and disinfect. 
[bookmark: _Hlk514163975]When substrate is provided, it should allow the performance of behaviours, such as comfort and locomotory behaviours and be managed to remain dry and friable, and adequately treated or replaced when required to prevent disease and minimise any detrimental effects on animal welfare.
Outcome-based measurable include:dust bathing, foot problems, foraging behaviour, incidence of diseases, infections, infestations and metabolic disorders, injurious feather pecking, injury rate and severity, locomotory and comfort behaviours appropriate for the type of housing and management, performance, plumage condition and resting and sleeping. 
Rationale: Delete “dust bathing” and “foraging behaviour” from this article (7.Z.9), because this article is focused specifically on flooring that provides adequate support. As such, these two outcome-based behaviors should not be included in this article, but rather in subsequent articles focussing specifically on dust bathing (Article 7.Z.10) and foraging (Article 7.Z.11).  
Additionally, comfort behaviors (including dust bathing and foraging) are correlated to the type of housing and management and similarly the flooring choice also needs to be correlated with the type of housing/management to optimize welfare and health outcomes.



Article 7.Z.16.
Air quality 
[bookmark: _Hlk514164299]Ventilation, housing type or system, space allowance and manure management can affect air quality. Actions are required to maintain air quality at levels required for good animal welfare, including the removal or mitigation of noxious gases such as carbon dioxide and ammonia, dust and excess moisture in the environment.
[bookmark: _Hlk514164325][bookmark: _Hlk514164340]Ammonia concentrations should not routinely exceed 25 ppm at layer pullet and laying hen level [David et al., 2015; Miles et al., 2006; Olanrewaiu, 2007].
Rationale: Suggesting this clarification since housing type (ex: naturally ventilated vs. mechanically ventilated) and housing type (indoor only or hybrid system) can greatly impact air quality, particularly related to ammonia, dust and other gases (ex: CO2).
Dust levels should be kept to a minimum [David et al., 2015].
Rationale: We agree with the sentence that we propose to delete, however, it is not clear how this standard would this be implemented or audited. Typically, outcomes (ex: plumage condition, eye condition, etc.) are used to verify that air quality is appropriate, and an actual dust reading is not used.
[bookmark: _Hlk514164352]Outcome-based measurables include: ammonia level, carbon dioxide level, dust level, eye conditions, incidence of diseases, infections, infestations and metabolic disorders, morbidity, culling and mortality rates, plumage condition, performance, temperature, and relative humidity and thermoregulatory behaviours.
Article 7.Z.19.
[bookmark: _Hlk32248937][bookmark: _Hlk19609800][bookmark: _Hlk516055083][bookmark: _Hlk6414535]Prevention and control of injurious feather pecking and cannibalism
Injurious feather pecking and cannibalism are challenges in layer pullet and laying hen production systems.
[bookmark: _Hlk6414514]Management methods that may reduce the risk of occurrence include:
[bookmark: _Hlk514164475]‒	adapting the diet and form of feed during rearing and lay [Lambton et al., 2010],
[bookmark: _Hlk514164490]‒	choosing genetics associated with a low propensity for injurious feather pecking [Craig and Muir, 1996; Kjaer and Hocking, 2004],
[bookmark: _Hlk6412034]‒	increasing age at onset of lay [Pötzsch, 2001],
[bookmark: _Hlk514164829]‒	increasing space allowance during rearing [Jung and Knierim, 2018],
[bookmark: _Hlk509403301]‒	managing light during rearing and lay [Nicol et al., 2013; van Niekerk et al., 2013],
[bookmark: _Hlk514164892][bookmark: _Hlk514164876][bookmark: _Hlk514164793]‒	minimising fear-related stimuli [Uitdehaag K. A. et al., 2009],
‒	providing elevated perches during rearing and lay [Green et al., 2000],
‒	providing nesting areas during lay [Shi et al.,2019a; Shi et al., 2019b],
[bookmark: _Hlk509403539]‒	providing foraging or other manipulable materials during rearing and lay [Huber-Eicher and Wechsler, 1998; de Jong et al., 2010; Daigle et al., 2014; Dixon et al., 2010; Nicol, 2018], 
‒ 	reducing group size during rearing and lay [Bilcik and Keeling, 1999].
-       implementing beak treatment at day-of-age in the hatchery 
Rationale: This is a proven method to prevent injurious pecking and cannibalism.

References:
“Can Non-Beak Treated Hens be Kept in Commercial Furnished Cages? Exploring the Effects of Strain and
Extra Environmental Enrichment on Behaviour, Feather Cover, and Mortality” (Animals (2016), Morrissey et al)

Struthers et al., 2019. Impact of beak tissue sloughing and beak shape variation on the behaviour and welfare of infrared beak-treated layer pullets and hens. Poultry Science 98:4269-4281.
https://www.sciencedirect.com/science/article/pii/S0032579119306571?via%3Dihub

[bookmark: _Hlk514164917]Management methods should be implemented, where applicable, and in the event of injury affected layer pullets and laying hens should be promptly removed and treated or euthanised.
[bookmark: _Hlk508269382]If these management methods are unsuccessful, partial beak removal beak trimming [Gentle et al., 1997] may be considered as a final course of action.
[bookmark: _Hlk514164956]Outcome-based measurables include: foraging behaviour, injurious feather pecking and cannibalism, injury rate and severity, mortality, culling and morbidity rates, plumage condition, and vocalisation.
Rationale: The reference cited here (Gentile et al) uses the term beak trimming, not beak removal. See also comments below in Article 7.Z.21 for additional reasons for this suggested edit.
Article 7.Z.21.
Painful procedures 
[bookmark: _Hlk514165009]Painful procedures should not be practised unless necessary and should be performed in such a way as to minimise any pain, distress and suffering. If used, beak treatment or beak trimming partial beak removal should be carried out at the earliest age possible. Regardless of method used (infrared or hot blade), and care should be taken to remove the minimum amount of beak necessary, should minimise pain, and control bleeding.  using a method that minimises pain and controls bleeding. If management methods to control injurious feather pecking and cannibalism are not successful, therapeutic beak trimming partial beak removal may be considered as a final course of action [Gentle et al., 1991; Marchand-Forde et al., 2008; Marchand-Forde et al., 2010; McKeegan and Philbey, 2012; Freire et al., 2011; Glatz et al., 1998]. Partial beak removal at a mature age may cause chronic pain. Dubbing, toe trimming and other mutilations should not be performed in layer pullets and laying hens.
Rationale: The preferred terminology is beak treatment or beak conditioning, because the procedure typically involves infrared treatment to the tip of the beak of day-old chicks. The process does not physically remove part of the beak. The term beak treatment encompasses both infrared and traditional hot blade methods.

References for suggested edit:
Morrisey et al. in Animals (2016): “Can Non-Beak Treated Hens be Kept in Commercial
Furnished Cages? Exploring the Effects of Strain and Extra Environmental Enrichment on Behaviour,
Feather Cover, and Mortality”

https://pubmed.ncbi.nlm.nih.gov/?term=beak+trimming+chicks   
https://pubmed.ncbi.nlm.nih.gov/?term=beak+trimming+infrared
Potential options for improving animal welfare in relation to these procedures include: ceasing the procedure, reducing or eliminating the need for the painful procedures through management strategies, using genetics that do not require the painful procedures, or replacing the current procedures with less painful or invasive alternatives.
[bookmark: _Hlk514165044]Outcome-based measurables include: beak shape and condition, body condition, feeding and drinking behaviour, foraging behaviour, injurious feather pecking and cannibalism, locomotory and comfort behaviours, mortality, culling and morbidity rates, performance, plumage condition and vocalisations. 
Rationale: Adding “shape” to clarify that the shape of the beak, not just its condition, is an outcomes-based measure to assess degree of pain in laying hens following a painful procedure. 

Article 7.Z.24.
[bookmark: _Hlk19612940]Euthanasia of individual layer pullets or laying hens
[bookmark: _Hlk514166132]Individual layer pullets or laying hens may be euthanised. Techniques used should be performed, in accordance with Chapter 7.6.
Some Rreasons for euthanasia include: 
‒	bone fractures or other injuries,
‒	diagnostic purposes,
[bookmark: _Hlk32566940]‒	disaster management,
‒	emaciation,
‒	rapid deterioration of a medical condition for which treatment has been unsuccessful,

Rationale: “Some” is added because this list is not exhaustive. 



‒	severe pain that cannot be alleviated.
The decision to euthanise a layer pullet or a laying hen and the procedure itself should be undertaken by a competent person. The establishment should have documented procedures and appropriate equipment. 
Outcome-based measurables include: injury rate and severity.
Article 7.Z.29.
Protection from predators 
[bookmark: _Hlk514166365]Layer pullets and laying hens should be protected from predators in indoor and outdoor areas. All production systems should be designed and maintained to prevent access by predators and wild birds.
[bookmark: _Hlk514166428]Outcome-based measurables include: fear behaviour, injury rate and severity, predation rate, locomotory and comfort behaviours, mortality, culling and morbidity rates, performance, spatial distribution and vocalisation. 
Rationale: Because this section specifically pertains to protection from predators, “predation rate” should be part of the reported/assessed welfare outcomes for the poultry flock. Predation is distinct from injury, culling, and other causes of mortality in laying hens. 

Reference: 
U. Knierim in NJAS - Wageningen Journal of Life Sciences (2006):“Animal welfare aspects of outdoor runs for laying hens: a review”
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