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Sammendrag 
Amputation er fjernelse af en del eller dele af kroppen, der ikke består af dødt væv, enten som 

følge af et indgreb eller et traume. Hos danske forældredyr til hurtigvoksende slagtekyllinger (Ross 

308) amputeres det yderste led af hanernes bagudvendte tæer, hanernes sporer og den yderste 

del af næbbet hos begge køn. Der er en igangværende diskussion i en række europæiske lande 

omkring udfasning af amputationer hos fjerkræ. Amputation udgør et paradoks hos forældredyr til 

slagtekyllinger, idet amputationen i sig selv udgør et velfærdsproblem, men undladelse af 

amputationer kan også have alvorlige velfærdsmæssige konsekvenser, især for opdrætshønerne. 

Man mener, at de fleste skader grundet haners tæer, sporer og næb opstår, når opdrætshønerne 

kæmper for at undslippe seksuel aggression. Forekomsten og sværhedsgraden af disse skader 

stiger, når de nævnte ekstremiteter på opdrætshanerne ikke amputeres. Formålet med denne 

rapport er at gennemgå videnskabelig litteratur om alternativer til amputation af det yderste led 

af den bagudrettede tå hos konventionelle opdrætshaner, således at amputation kan undlades 

uden at opdrætshønernes velfærd kompromitteres. Litteraturgennemgangen belyser, at 

amputation hos forældredyr har opnået begrænset videnskabelig opmærksomhed. Relevante 

undersøgelser af emnet er sparsomme, og ingen studier har fokuseret på at finde alternativer til 

amputation hos forældredyr. Dog viser litteraturgennemgangen, at visse ændringer i indhusning, 

avl og management af forældredyr har potentiale til at forbedre velfærd hos forældredyrene. 

Disse ændringer er alternative indhusningssystemer (fx Quality Time Concept®, hvor haner og 

høner adskilles i perioder af dagen), reduceret belægningsgrad, fremavl af normal parringsadfærd, 

øget miljøkompleksitet (fx dækpaneler) og adskillelse af haner og høner, indtil hønerne har opnået 

kønsmodenhed. I forhold til undladelse af amputation af opdrætshaner er effekten af disse 

ændringer ikke undersøgt, men der er potentiale for, at der kan opnås velfærdsforbedringer i en 

sådan grad, at det er muligt at undlade amputation af opdrætshaner uden at kompromittere 

opdrætshønernes velfærd. For at ophør med amputationer kan blive en succes, vil det skulle 

involvere en kombination af de foreslåede ændringer i indhusning, avl og management, da ingen 

af de angivne alternativer ser ud til alene at være i stand til at løse velfærdsproblemerne. Der er 

imidlertid mange spørgsmål, som forbliver ubesvarede, og yderligere undersøgelser er 

nødvendige, før en udførlig bedømmelse af konsekvenserne af alternativer til amputation af det 

yderste led af den bagudvendte tå hos opdrætshaner kan foretages.   
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Summary 
Mutilation is the removal or damage to a part or parts of the body, not being the horny dead body 
tissue and feathers, due to either an operation or a trauma. In Danish fast-growing broiler 
breeders (Ross 308), the body parts that are mutilated are the outermost joint of the backward-
facing toes of males, the spurs of males and the outermost part of the beak of both sexes. There is 
an on-going discussion in some European countries on phasing out mutilations in poultry. 
Mutilation of broiler breeders poses a paradox given that mutilation causes welfare problems, but 
the alternative, i.e. omitting mutilation, also has serious welfare consequences, especially for the 
breeder females. It has been suggested that most injuries due to the males’ toes, spurs and beaks 
occur when the breeder females are subjected to sexual aggression and struggle to escape. The 
prevalence and severity of these damages escalates when the breeder males are non-mutilated. 
The aim of this report is to review the scientific literature for alternatives to mutilation of the 

outermost joint of the backward-facing toe of conventional broiler breeder males without 
compromising the welfare of the breeder females. The literature review elucidates that mutilation 
of broiler breeders has received little scientific attention. Relevant studies on the topic are very 
sparse, and none has been focusing on finding alternatives to mutilation of broiler breeders. 
However, the review shows that certain changes in housing, breeding and management of broiler 
breeders have the potential for improving welfare of the broiler breeders. These are alternative 
housing systems (e.g. the Quality Time Concept® where males and females are separated for 
periods during the day), reduced stocking density, breeding for normal sexual behaviour, 
increased environmental complexity (e.g. cover panels) and no mixing of breeder females with 
males before sexual maturity is reached. In relation to cessation of mutilation in breeder males, 
the effect of these changes has not been investigated, but, potentially, the welfare improvements 
gained may reach such an extent that allows for keeping broiler breeder males intact without 
compromising the welfare of the breeder hens. For a cessation of mutilation to be successful, it 

should involve a combination of the suggested changes in housing, breeding and management as 
none of the listed alternatives seems to be capable of solving the welfare problems solely. 
However, many questions remain unanswered, and further investigations are necessary before a 

solid assessment of the potential success of alternatives to amputation of the outermost joint of 
the backward-facing toe in broiler breeder males can be completed.   
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1. Introduction 
Mutilation is the removal or damage to a part or parts of the body, not being the horny dead body 
tissue and feathers, due to either an operation or a trauma (van Niekerk and de Jong, 2007). There 
is an on-going discussion in some European countries on phasing out mutilations. As a 
consequence, beak trimming of layer chicks is no longer practised in some countries (e.g. 
Denmark, Austria, Norway, Sweden, Finland, Switzerland, Germany) and will be banned in near 
future in other countries (e.g. Netherlands, UK). Regarding broiler breeders, i.e. the parent stock 
to broilers, the Netherlands has decided to phase out toe trimming by 2021.  

In broiler breeders, the body parts that are mutilated differ between countries (EFSA, 2010). 
Trimming of the beak in both sexes is routinely practised. Likewise, the removal of spurs and toe 
trimming are routinely practised in males. Toe trimming is performed on the outermost joint of 
the toe pointing backwards, digit 1 (hallux), and occasionally it is also done on digit II (Figures 1 

and 2). The final type of mutilation is dubbing of the comb, which is only done in males, but it is no 
longer commonly practised.  

 

 
 

 

 
Figure 1. Schematic drawing of the four digits on the 
domestic fowl. ©www.Wikipedia.com 

Figure 2. Left and right feet 24h after hatching 
of intact chicks (top) and toe-trimmed chicks 
(middle and bottom). Toe trimming of the 
hallux was performed right after hatching. 
©Gentle and Hunter (1988). 

 

 

Aggression is a major welfare problem, both between breeder males and between breeder 
females in the competition for feed (Hocking and Jones, 2006) and especially during sexual 

behaviour throughout the production period (Millman and Duncan, 2000; Millman et al., 2000). 
Since males of other genotypes of domestic fowl dominate females passively and seldom show 
any overt aggression towards them (Wood-Gush, 1956), sexual aggression is regarded as abnormal 
behaviour. Mutilation in broiler breeders is practised in order to prevent damages to flock mates, 
typically inflicted on the breeder hens during rough mating when the male grab the female by the 
neck and step on her back. The mating frequency of broiler breeders is reported to be 5-10 times 
higher than necessary to obtain good fertility compared to mating in natural circumstances, a 
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phenomenon referred to as overmating (Van Emous, 2010). Broiler breeder males often force 
copulations and display sexual aggression, which results in stress and fear in hens (Millman et al., 
2000; Jones et al., 2001; Leone and Estevez, 2008; De Jong et al., 2009). Forced copulations and 
sexual aggression may increase the risk of damages to the breeder female as most injuries occur 
when the breeder females are subjected to sexual aggression and struggle to escape (Estevez, 
1999; Millman et al., 2000). The damages inflicted are typically found along the torso and thigh, 
beneath the wings and on the back of the head and neck on the breeder hens (Figures 2a, b and c). 
Beak trimming in females is done to reduce the damage inflicted by injurious pecking to the 
plumage and skin of conspecifics. Interestingly, research from the Netherlands indicates that beak-
intact breeder hens have reduced mortality, and in some EU countries (e.g. Poland and UK) beak-
intact broiler breeders are housed without increased damage to the skin (van Emous and de Jong, 
2013). No other studies have been published on the consequences of omitting mutilation, 
including keeping toes intact, in broiler breeders.  

In an unpublished study conducted in 2006, the welfare consequences of keeping beaks, toes and 
spurs of broiler breeders (genotype Hybro) intact were investigated in a small-scale experiment 
(unpublished study, Ingrid de Jong, Wageningen Livestock Research, the Netherlands). At 45 
weeks of age, the breeder females suffered from serious damages to the plumage and skin, and a 
high mortality was found (not further specified). Hens with severe wounds were culled when found 
and thus removed from the experiment. Of the females left in the experiment, plumage damage 
(range 0-5, with 5 being worse) was worse in the treatment with no mutilation, mainly affecting 
the head (score 3.6 v. 2.0), neck (score 4.1 v. 3.4), back (score 4.0 v. 3.2), tail (score 3.6 v. 2.5), 
wings (score 3.6 v. 2.5) and thigh (score 4.7 v. 3.6). Wounds (range 5-8, with 8 being worse) were 
mainly found on the comb (score 5.6 v. 5.1) and thighs (score 6.4 v. 5.5). Breeder hens were also 
recorded hiding more in the nests in the treatment with no mutilations. This pilot study was done 
some years ago, using a genotype that is no longer used in modern day production. To update 

knowledge on this issue, a new full-scale study on commercial farms with flocks containing beak-
intact and toe-intact broiler breeder males has just recently commenced (personal 

communication, Ingrid de Jong, Wageningen Livestock Research).  

  



Alternatives to mutilation in broiler breeders  November 2017 

6 
 

a) b) 

  
 
                                                  c) 

 
 

 

Figure 2. Photos showing breeder females having the typical injuries inflicted by toe, spur and beak-
intact breeder males during mating: wound along the a) torso, b) thigh on a breeder female, likely to 
have been inflicted by spur or toes during mating and c) wound on the back of the head of a breeder hen, 
likely to have been inflicted during mating when the male grab the female by the neck or back of the 
head. ©Ingrid de Jong, Wageningen Livestock Research, the Netherlands. 

 

Thus, mutilation of the breeder males is to the benefit of the hens, but the procedures have 
negative consequences for the welfare of breeder males. Most research on the topic concerns the 
procedure of beak trimming whereas the other types of mutilations have received little attention. 
However, all mutilations are performed on living and thus innervated tissue, so acute pain is very 
likely for all mutilations. The pain involved and the impact of the various mutilations may vary, 

though, as the degree of innervation of the tissue mutilated may differ. It is well known that the 
beak of a laying hen is highly innervated and contains nociceptors (sensation of pain), 
thermoreceptors (sensation of temperature) and mechanoreceptors (sensation of pressure and 
texture) (Gentle, 1989). Beak trimming therefore results in pain and sensory loss (Gentle et al., 
1997; Gentle, 2011). In addition, as the beak is a sensitive tool used during natural behaviour, such 
as grasping of food, preening, nest building, etc., beak trimming is considered problematic as it 
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causes a reduction in the bird’s ability to manipulate items. For instance, beak-trimmed laying 
hens have been observed to have higher infestations of ectoparasites than beak-intact hens 
(Mullens et al., 2010; Chen et al., 2011; Vezzoli et al., 2015). Only one study addresses innervation 
of toes in domestic fowl and the consequences in terms of pain involved when trimming toes. 
Gentle and Hunter (1988) investigated the damage inflicted due to toe trimming of the backward-
facing toe in male broiler breeders. The toe trimming procedure was done at hatch at a 
commercial hatchery by cutting one third of the backward-facing toes and did not involve cautery. 
The toes were found to be well innervated, and some neural regeneration took place after toe 
trimming. Some regenerating nerves became trapped in scar tissue and formed small discrete 
neuromas, which persisted over the 60-day observation period. Gentle and Hunter (1988) 
concluded that toe trimming is likely to cause acute pain at the time of amputation and the 
immediate period following, but, compared to beak trimming, it is less likely to be followed by 
chronic pain. Evidence of pain involved in toe trimming also comes from toe trimming of turkey 

toms. Fournier et al. (2015) showed that on day 1 after toe trimming, the toms spent more time 
resting, less time walking, standing and at the feeder than intact animals, and some of these 
behavioural consequences persisted through to day 5, indicating pain due to the toe trimming 
procedure. In addition to pain, toe trimming may also cause difficulties in performance of 
scratching behaviour and problems with balance. Toe-trimmed turkey toms have been found at 
133 days of age to walk less than toe-intact birds, which may reflect the difficulty of the birds 
maintaining balance when lacking parts of the toes (Fournier et al., 2015). 

No specific European legislation applies to broiler breeders, but some countries have their own 
national legislation. In Denmark, there is a section on broiler breeders in the provisions on broilers 
(Retsinformation, 2015). Beak trimming may be performed within 10 days after hatching, but no 
more than the outermost third of the beak measured from the nostrils may be removed. 
Amputation of toes, spurs and comb may be performed on male chickens within 72h after 
hatching. If toes are amputated, only the outermost joint of the backward-facing toe (digit 1) may 
be removed. In practise, all the mutilation procedures are performed at the hatchery. Presently, 
these include toe trimming and despurring of the breeder males, and beak trimming of both sexes.  

The aim of this report is to review the scientific literature for alternatives to mutilation of the 
outermost joint of the backward-facing toe of conventional broiler breeder males without 
compromising the welfare of the broiler breeder females. Only one genotype of fast-growing 
broiler breeders is used in Denmark: Ross 308 from the breeding company Aviagen. 

 

2. Materials and methods 
This review is based on relevant scientific literature from the database “Web of Science” collected 

in May-Oct 2017 with the different combinations of the following key words: aggression, 
behaviour, broiler, breeder, chicken, fertility, mating, mutilation, parent, toe amputation, toe 
trimming and welfare. In addition, the review includes references already known to the author of 
this report (ABR) or found in reference lists of the papers retrieved from “Web of Science”. 
Because of the limited literature published in peer-reviewed journals on alternatives to mutilation 
in broiler breeders, conference abstracts and scientific reports from well-estimated international 
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farm animal welfare committees and research institutions have been included. Throughout, only 
references written in English or German have been reviewed, except for one Dutch report. 

Furthermore, knowledge, e.g. in the form of unpublished research, was collected from highly 

respected researchers in ABR’s network. Also, ABR arranged a workshop on broiler breeders at the 

Xth Symposium on Poultry Welfare, June 19-22, Ploufragan, France together with Sabine 

Gebhardt-Henrich (University of Bern) and Ingrid de Jong (Wageningen Livestock Research) where 

ABR gave a talk on mutilation in broiler breeders, followed up with feedback from and discussion 

with the attendees at the workshop. A second aim of the workshop was to identify unknown 

relevant stakeholders with whom ABR could further discuss and collect knowledge on the topic. 

However, this purpose was not successful as no participants shared additional knowledge to the 

topic than what was presented by ABR. Anyway, as great interest in broiler breeder welfare was 

expressed from the participants at the workshop (N = 30) and others who were unable to 

participate (N = 18), the organisers of the workshop intend to apply for an EU COST Action 

regarding broiler breeder welfare in April 2018.      

 

3. Alternatives to mutilation of the outermost joint of the backward-facing 

toe of broiler breeder males 
The review of the scientific literature revealed that there has been no studies directly aimed at 
finding alternatives to mutilation of the outermost joint of the backward-facing toe, or any other 
toe or spur trimming. However, a few existing studies investigating the effects of different broiler 
breeder housing systems or housing conditions on welfare indicators and production parameters 
are described in this section. Furthermore, suggestions to some changes in breeding and 

management of broiler breeders that may result in improved welfare of breeder females if housed 
with intact breeder males are proposed. In total, five changes in housing, breeding and 
management are described in this report. From now on, these are referred to as alternatives that 
potentially may allow for keeping intact breeder males without compromising breeder females. 

 

3.1 Alternative 1 – housing systems separating sexes 

Using housing systems that separate the sexes either temporarily or permanently may be a 
solution to keeping breeder males intact without compromising the welfare of breeder females. In 
one system, the Quality Time Concept®, breeder males and females are kept in large flocks, 
ensuring natural mating, but the system separates the birds periodically by taking advantage of 

the different types of feeders used for the two sexes. Another system is cages (e.g. UNIVENT 
Parents-AI from Big Dutchman) in which sexes are kept apart for lifetime, for which reason 
artificial insemination is necessary.   

3.1.1 The Quality Time Concept® 

One alternative housing system for broiler breeders is the Quality Time Concept® (Van Emous, 
2010). The system was developed to adapt measures to improve fertility, based on variation in 
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mating frequency over the day. In this housing system, breeder males and females are separated 
for 5h a day during the light period, using separate feeding systems and a movable partition. The 
feeders for males are placed at a height that the females are unable to feed from, whereas the 
feeders for the females have a “collar” which prevents the males from getting their larger heads 
inside (Laughlin, 2009). When it is feeding time, the sexes move towards the feeders they are able 
to feed from, and while they are busy feeding, a partition is placed, separating the two sexes 
(Figure 3). 

 

a) b) 

  

Figure 3. The Quality Time Concept® separating breeder males and breeder females daily for some hours 
during the light period. In the first version of the system (a), males are separated from females in three 
male enclosures at the long side of the house, whereas in the second improved version (b) all males are 
separated in the rear end of the house. ©Van Emous (2010).   

 

The first version of the Quality Time Concept® (QTC) was tested using 15,000 birds divided into six 

compartments, half of them being the QTC (Van Emous, 2010). Separating males from females 
was rather effective as only 2.7% females and 5.2% males were found in the wrong compartment. 
Observations of mating behaviour showed that there were more voluntary and successful (i.e. 
completed) copulations in the QTC compared to the standard housing system (data not shown). In 
the QTC flocks, a better plumage between 37 and 48 weeks of age was found, and no increase in 
aggressive behaviour between males occurred (data not shown). In addition, an improved mixing 
of males and females 2h before the dark period was shown, indicating an improved sexual 
interaction. This is the time period where mating activity normally peaks (Harris et al., 1980; 
Duncan et al., 1990; Bilcik and Estevez, 2005). The fertility in one of the three QTC compartments 
was reduced with 2%, but after improving the concept (Figure 3b) the mean fertility rate increased 

(data not shown). 

Thus, the Quality Time Concept® reduces forced copulation and is likely to reduce the frequency of 
overmating. Consequently, the risk of inflicting damages on the breeder females is reduced. The 
Quality Time Concept® may therefore be part of a solution to keep breeder males intact during the 
production period without compromising the welfare of the breeder females.  
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3.1.2 The cage system  

In some parts of the world, broiler breeders are still kept in single-sex cages during the production 
period. Artificial insemination is practised, and the need for despurring and toe trimming of 
breeder males to avoid injuries on females during mating is thereby eliminated. However, housing 
broiler breeders in cages may affect other aspects of welfare negatively. Fulfilling behavioural 
needs of domestic fowl is more difficult in cage systems (Lay et al., 2011), and it may not be 
accepted by consumers. Presently, there is a consumer-driven trend towards cage-free systems 
for laying hens, at least in Europe and North America. Artificial insemination may also stimulate 
selection of heavy males, which has negative consequences for male welfare (Brillard, 2001; 
Laughlin, 2009). In addition, artificial insemination involves regular handling of the birds. Often, 
the handling is rough/perceived as rough by the birds, which may have negative implications for 
bird welfare (Rushen et al., 1999; Laurence et al., 2014). The production may also be negatively 
affected by housing broiler breeders in cages. A study from 1983 showed that artificial 

insemination reduced the fertility and hatchability of eggs from artificially inseminated caged 
breeder hens compared to naturally mated hens (Petitte et al., 1983).  

Housing broiler breeders in single-sex cages solves the issue with damages inflicted on breeder 
females by the backward-facing toe of breeder males during mating, but it generates other 
welfare problems and may affect production negatively. In addition, semen collection from 
breeder males and artificial insemination of breeder hens are not cost-effective solutions in 
countries like Denmark because of the very time-consuming nature.  

 

3.2 Alternative 2 – reduced stocking density 

Kratzer and Craig (1980) conducted an experimental study on the effect of stocking density in 

layer breeders. They found that the layer breeder males showed more courtship behaviour at a 
low stocking density (2.2 birds/m²) than at a high stocking density (10.8 birds/m²). Furthermore, 
there was a tendency that the layer breeder females were more aggressive towards the layer 
breeder males at the high stocking density. Kratzer and Craig (1980) suggested that this was due to 
the hens having difficulties recognising the layer breeder males’ signals at high stocking densities 
and that reducing stocking density therefore facilitates recognition of male courtship behaviour by 
females.  

Following up on this hypothesis, de Jong et al. (2011) did an on-farm study where broiler breeders 
were housed at a standard stocking density of 8.8 birds/m2 and a low stocking density of 5.2 
birds/m2 during two subsequent production cycles of 60 weeks. They found that a reduced 
stocking density resulted in more copulations preceded by courtship behaviour (Figure 4a), fewer 
forced copulations (Figure 4b) and more successful copulations, i.e. fewer hens struggled and 

escaped during mating (Figure 4c). The effect was greatest if the stocking density was reduced 
during both the rearing period and the production period. 
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a) b) 

  

                                c)  

 
 

Figure 4. The effect of stocking density during both the rearing period and the production period on 
a) percentage of copulations preceded by courtship behaviour, b) percentage of voluntary 
copulations and c) mean number of successful copulations per breeder male per 5 min. SS = 
standard stocking density both during rearing and production, LL = low stocking density both during 
rearing and production, SL = standard stocking density during rearing, low stocking density during 
production, LS = low stocking density during rearing and standard stocking density during 
production. ©de Jong et al. (2011).  

 

Both at the end of the rearing period and in the production period, the damages to the plumage 
and skin were less severe in both broiler breeder females and males housed at the reduced 
stocking density. Furthermore, more eggs were fertilised, more eggs hatched and a higher number 

of day-old chicks per hen were gained in the flocks housed at reduced stocking density. 

Thus, reducing stocking density increases the proportion of voluntary copulations and thus 
reduces the risk of damages inflicted on the broiler breeder females during mating. In addition, 
reduced stocking density improved the plumage and skin of the broiler breeder females, which 
may further protect against damages inflicted during mating. Importantly, reducing the stocking 
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density was done without compromising reproductive performance. Reduced stocking density 
may be used as a management tool to lower the risk of damages inflicted during mating.  

 

3.3. Alternative 3 – panels in the central area of the breeder house 

In production systems, breeder males typically congregate on the littered area, while females 
appear fearful of the males and tend to avoid them by staying at the raised slats (Estevez, 1999; 
Millman et al., 2000). This decreases the number of mating possibilities, resulting in increased 
competition among the breeder males, which in turn can result in a high proportion of forced 
copulations, exposing the breeder females to stress and damages to the plumage and skin.  

Leone and Estevez (2008) proposed that females in breeder flocks housed with increased 
possibilities of shelter in the littered area would have greater behavioural control over their 
environment as the shelters would offer the opportunity to avoid aggressive interactions. As a 
result, male dispersal throughout the house would increase, and more females would therefore be 
attracted to the littered area, resulting in improved sexual interaction with fewer forced 
copulations, fewer damages to breeder females inflicted during mating and improved 
reproductive performance. They investigated the hypothesis in an on-farm study where 20 vertical 
cover panels (70 cm × 70 cm) were provided on the littered area (390 m2) centrally placed in the 
house during the production period (Figure 5). They found that the presence of cover panels 
improved reproductive performance from 25 through 60 weeks of age, egg production was 
increased by 2.1% and the hatchability and fertility were improved, resulting in additional 4.5 
chicks per female. The home range of the breeder males increased in the flocks with cover panels 
compared to control flocks (259±24.4 m2 v. 184±23.1 m2). In addition, the breeder males in the 
flocks with cover panels were located more often on the slatted area than breeder males in the 
control houses (22.7% v. 17.0% of the time). 

 

 

Figure 5. The placement of cover panels in the production houses. The central 
part of the house is the littered area. The short vertical lines outline the 
placement of the 20 cover panels. The areas with the horizontal lines along 
the sides outline the areas with raised slats. ©Leone & Estevez (2008). 

 

No observations of mating behaviour, damages inflicted on the breeder females or the breeder 
females’ use of the littered area were recorded. However, in an early demonstration (i.e. not an 
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experiment in a controlled setting), cover panels were introduced at 23 weeks of age in a 
commercial breeder flock suffering from severe damage and high mortality of breeder females 
(Estevez, 1999). The introduction of cover panels was reported to have an immediate effect. 
Twenty-four hours after introducing the cover panels, the number of breeder females in the 
scratching area increased by several hundred (Figure 6). The behaviour of the breeder males was 
reported to be more relaxed, and mortality of breeder females was reduced (no data shown). 
Except from mortality, no information was provided on whether the effect was long-lasting.  

 

a) b) 

  
Figure 6. Photos showing the use of the littered area by 23-week-old breeder males and females a) 
before placement of cover panels and b) 24h after placement of cover panels. Note the considerable 
increase in number of females. ©Estevez (1999). 

 

Thus, providing cover panels seems to have the potential for reducing forced matings without 

compromising reproductive performance. Cover panels seem to improve the distribution within 
the house of both males and females whereby the mating opportunities of the breeder males are 
increased and the damages and stress to the breeder females potentially may be decreased. As 

such, provision of cover panels should be considered in the strategy for preventing damages 
inflicted on breeder females when keeping breeder males intact during the production period. 
However, the effect of cover panels on mating behaviour and damages to breeder females should 
be investigated in experimental studies before using cover panels on a commercial scale as part of 
an alternative to toe trimming of males. 

 

3.4. Alternative 4 – breeding for normal sexual behaviour 

Studies have shown that the aggression shown by breeder males has a genetic component. 

Millman et al. (2000) compared layer and broiler breeder males and found that the latter 
displayed higher levels of both non-sexual and sexual aggression (i.e. mating behaviour mixed with 
aggressive elements (Figure 7)). Compared to layer breeder males, broiler breeder males chased 

and pecked females more (Figure 7a). They also forced copulations more than three times as often 
as layer breeder males did (Figure 7b). Unsuccessful attempts of copulation, often interrupted due 
to struggling by the females, leading to escape, were almost twice as common in broiler breeder 
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males compared to layer breeder males (Figure 7b). Since sexual aggression was not affected by 
feeding regime (ad libitum fed v. feed restricted), it was concluded that the differences between 
the broiler breeder strains and the layer breeder strain were associated with genetic factors. 

 

a) b) 

  

 

Figure 7. Differences between males from a strain of layer breeders (L: Isa Brown) and from two 
strains of broiler breeders (B1: Peterson, B2: Ross) in a) aggressive behaviour and b) mating 
behaviour (copulation = voluntary and forced copulations; mounting = unsuccessful copulations 
where the female escapes). ©Millman et al. (2000).   

 

The higher level of sexual aggression may be related to the underdeveloped courtship behaviour 
displayed by broiler breeders, lacking many of the elements of normal sexual behaviour which 
both jungle fowl and layers show (Millman et al., 2000; Jones et al., 2001; De Jong et al., 2009). For 
instance, in the study by Millman et al. (2000), courtship behaviour in the two strains of broiler 
breeders was virtually absent before mating (Figure 8).  
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Figure 8. Differences between males from a strain of 
layer breeders (L: Isa Brown) and from two strains of 
broiler breeders (B1: Peterson, B2: Ross) in courtship 
behaviour. ©Millman et al. (2000). 

 

In the early stage of development of sexual behaviour, sexual aggression may occur in both jungle 
fowl and layer breeders, but as males become sexually experienced, the aggressive elements 
disappear (Wood-Gush, 1958; Kruijt, 1964). However, this development in sexual behaviour is not 

observed in broiler breeder males as sexual aggression persists even with attainment of 
considerable sexual experience (Millman et al., 2000). Millman et al. (2000) suggested that it is 

possible that broiler breeder males are developmentally retarded and have become halted at an 
early stage of sexual development. Adding the fact that de Jong et al. (2011) found fewer forced 
copulations when recognition of mating behaviour was improved, this indicates that performance 
of normal courtship behaviour may potentially lead to fewer damages inflicted on the females 
during mating.  

According to Millman et al. (2000), the poultry industry associate the problem with breeder male 
aggression with one particular parent strain that came into use when the high breast-yielding lines 
were introduced. Sexual aggression is now being reported in all commercial broiler breeder strains 
and may be a by-product resulting from selection for sexual vigour or may be a result of genetic 

drift from the inbreeding of foundation lines (Millman et al., 2000). Thus, breeding for normal 
sexual behaviour, i.e. display of courtship behaviour and reduced sexual aggression, seems overly 
important and essential in the achievement of improved welfare of breeder hens. As normal 
sexual behaviour will reduce the damages inflicted during mating on the breeder females, it may 
be possible to keep breeder males intact if they have been bred for normal sexual behaviour so 
that sexual aggression, forced matings and overmating no longer are problematic issues.   
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3.5. Alternative 5 – no mixing of sexes until breeder females have reached sexual maturity 

The final suggestion of an alternative focuses on avoiding forced copulations. Leone and Estevez 
(2008) reported that females in commercial broiler breeder flocks stayed on the slatted area 
instead of the litter area; an observation that is commonly reported (Estevez, 1999; Millman et al., 
2000). They suggested that the cause of the segregation of sexes may partly result from males 
reaching sexual maturity earlier than females, resulting in fearful females escaping from the males 
by staying on the slats. Therefore, they proposed that mixing of broiler breeder males and females 
should be avoided until breeder females have reached maturity. They hypothesised that by 
implementing this management strategy, the number of forced copulations may be reduced, 
resulting in a reduction of female injury and stress during early lay. 

Scientific evidence of the effect of implementing this management strategy is lacking as no studies 
have been reported on this topic. However, De Jong et al. (2009) found that the proportion of 

forced copulations did not change from 20 to 28 weeks of age (biweekly observations) in broiler 
breeders. In any case, forced copulations have been observed throughout the production period 
(de Jong et al., 2011), so the effect of delaying mixing of breeder males and females until the latter 
have reached sexual maturity will be limited to a short part of the reproductive period.  

 

4. Discussion 
The literature review elucidates that mutilation in broiler breeders has received little scientific 
attention. Relevant studies on the topic are very sparse, and none is focused on finding 
alternatives to mutilation of broiler breeders. Mutilation of broiler breeders is yet another broiler 
breeder paradox1 as mutilation causes welfare problems, but the alternative, i.e. omitting 
mutilation, will also have serious welfare consequences, especially for the females (unpublished 

study, Ingrid de Jong, Wageningen Livestock Research, the Netherlands). However, awareness of 
the welfare issues linked to mutilation is growing. For instance, The Netherlands has decided to 
phase out toe trimming by 2021 (personal communication, Ingrid de Jong, Wageningen Livestock 
Research), calling for development of new effective methods to prevent damaging behaviour in 
broiler breeders. 

As demonstrated by Ingrid de Jong (unpublished study, Wageningen Livestock Research, the 
Netherlands), omitting mutilation of broiler breeders without implementing other changes has 
serious welfare consequences, especially to the breeder hens. However, this review shows that 
certain changes in housing, breeding and management of broiler breeders have the potential for 
improving welfare of the broiler breeders, perhaps even to an extent that may allow for keeping 
broiler breeder males intact without compromising the welfare of the breeder hens. Nonetheless, 

this needs to be confirmed by experimental studies before being implemented on a commercial 
scale. The changes required for a cessation of mutilation to be successful should probably involve 

                                                           
1Other broiler breeder paradoxes are described in: Decuypere E, Bruggeman V, Everaert N, Li Y, Boonen R, De 
Tavernier J, Janssens S and Buys N 2010. The broiler breeder paradox: ethical, genetic and physiological perspectives, 
and suggestions for solutions. British Poultry Science 51, 569-579. 
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a combination of the suggested changes in housing, management and breeding as none of the 
listed alternatives seems to be capable of solving the welfare problems solely.  

The five alternatives to mutilation of broiler breeders reviewed in the present report differ in 
potential, both with regard to the ability to reduce negative consequences on welfare and with 
regard to being economically acceptable to the poultry industry. Keeping broiler breeder males 
and females separated in cages throughout life is not a cost-effective solution in countries like 
Denmark because of the very time-consuming nature. Alternatively, the Quality Time Concept® 
seems quite rewarding and straightforward to implement during construction of new breeder 
houses. Similarly, increasing the environmental complexity by adding cover panels to the littered 
area appears to be a rewarding and cheap management strategy. However, these alternatives 
have no influence on how sexual behaviour is expressed by the breeder males. Breeding for 
normal sexual behaviour seems to be vital for a solution, as it appears to be the aggressive 

elements of the males’ sexual behaviour that account for the majority of the injuries inflicted on 
the females (Estevez, 1999; Millman et al., 2000).  

Complicating the discussion further, an unpublished report on broiler breeder welfare in Denmark 
(Duncan and Forkman, 2006) showed that Danish broiler breeders behave differently from broiler 
breeders in the rest of the world, including North America (Millman et al., 2000) and The 
Netherlands (De Jong et al., 2009; de Jong et al., 2011). The unpublished report is based on a 1-day 
visit to two Danish broiler breeder farms where farm managers were interviewed, and some 
casual observations of the broiler breeders were made. The report is therefore only indicative and 
not scientifically valid, but it is included in the present report as no other studies of welfare of 
Danish broiler breeders have been conducted. Farm managers reported that they never observed 
breeder males showing sexual aggression, and the observations of 18-20 copulations confirmed 
this. What makes these observations particularly peculiar is that the Dutch and Danish flocks stem 

from the exact same strain: the European Ross 308 strain. No clear explanation to this apparent 
discrepancy exists, and the validity of the report is doubted. This calls for a scientific study of the 
behaviour and welfare of Danish broiler breeders that can clarify whether Danish broiler breeders 

differ from broiler breeders in other countries with regard to prevalence of sexual aggression and 
the associated welfare issues. If they do, the cause has to be determined, so broiler breeders in 
other countries can benefit. Furthermore, if sexual aggression is less prevalent in Danish broiler 
breeders, omitting toe trimming in Denmark may be less of a problem compared to other 
countries where high levels of sexual aggression are well documented.      

  

4.1 Conclusion 
To conclude, many questions remain unanswered, complicating an assessment of the potential 

success of alternatives to amputation of the outermost joint of the backward-facing toe in broiler 

breeder males. The first question to be answered is to what extent Danish female broiler breeders 

suffer from damages inflicted by males. If the prevalence of damages to the plumage and skin is 

low, systems like the Quality Time Concept®, which separates breeder males and females for some 

hours daily in combination with cover panels in littered areas, may be sufficient to allow for 

keeping the breeder males intact. The last question along this line would then address the welfare 
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consequences of such a set-up. Alternatively, if the damages to females inflicted by males are 

prevalent, then the cause of these damages has to be sought, and, most likely, this will be related 

to sexual aggression. If that is the case, then breeding for normal sexual behaviour seems vital. 

Combining genetic selection with housing the broiler breeders in systems like the Quality Time 

Concept® with cover panels and perhaps a reduced stocking density may be a potential solution 

that will allow for keeping broiler breeder males intact without compromising the welfare of the 

breeder females. 
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