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ABSTRACT 

 

Egg is a worldwide appreciated cooking ingredient. To meet the consumption demand in 

a fast growing human population, the process of raising chickens developed over the years to an 

industrial scale in which birds are kept in stacked cages and unable to develop their behavior. The 

current demand for animal products raised in more ethical systems places conventional poultry 

farming as one of the main targets of criticism. On the other hand, it is possible to think about 

raising these birds in agroforestry systems bringing these birds closer to their habitat of origin. 

This would allow improvements in birds’ life and produce food of greater quality and value. In 

this work, a Poultry Silvopastoral System (SSP) was developed. The systems of raising chickens 

in agroforestry environment or confined in barns (cage-free) were comparatively evaluated in 

terms of birds’ behavior in response to the contrasting environment. In this initial trial we 

observed that birds in SSP spent about 30% of the time scratching, while those in confined space 

only 13% of the time. In addition, a higher occurrence of behaviors related to the limitations of 

the environment was observed for hens raised in confinement, such as “non-aggressive pecking”, 

“exploring feathers” and “perching” indicating tedious. The similarities between the agroforestry 

environment and the chicken’s original habitat stimulated a greater occurrence of natural 

behavior, favoring their well-being. More detailed and long-term researches are need in order to 

integrate this important animal into especially developed SSPs. 
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INTRODUCTION 

 

The main theory about the origin of the domestic fowl (Gallus gallus domesticus -

Linnaeus, 1758) is that these birds lived in the understory of the tropical forests of Southeast Asia 
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(APPLEBY et al., 2004). Some favorable characteristics to this process were their limited agility, 

relative independence of their mothers and favorable responses to the presence of humans, in 

addition to the flexibility in food requirements, as omnivorous foragers (GESSULI, 1999; 

APPLEBY et al., 2004). After the domestication, it was a leap for these birds to spread around 

the world and today, they are among the most consumed protein sources in all regions of the 

planet (OECD-FAO, 2022). 

In the period known as the “green revolution” (1960s and 1970s), the industrialization 

process of poultry farming began, with the aim of increasing the scale of meat and egg production 

(HELLMEISTER FILHO, 2002; HAVENSTEIN, 2003; BARBOSA, 2004). However, this 

process generated some losses about the quality of life of the birds. According to Duncan (2004), 

of the farm animals, chickens and hens are probably the ones that live in the most intense and 

dense systems, spending their short lives in cramped cages and large confinement sheds. 

Although the increase in productivity has enabled greater access to these protein sources 

for a large part of the population, the current consumer market has questioned the treatment given 

to animals raised on an industrial scale. There is a growing demand for high quality of poultry 

products that consider important issues, such as animal welfare and the need for more holistic 

breeding systems that generate better products, jobs, and income distribution (BERG, 2002; 

HENG, et al. 2012; RODRIGUEZ-AURREKOETXEA et al., 2016; RIGHI, 2016; TUFARELLI, 

et al. 2018; DIEP et al, 2018; CAMPBELL, et al. 2020). 

The animal welfare can be accessed through environmental improvement and enrichment 

of breeding places that stimulates the expression of some important behaviors of the species 

repertoire. The approximation of production animals to environments more like which their 

ancestors inhabited is a way to favors the expression of natural behavior, and consequently, 

improve their welfare (WSPA, 2009; FAWC, 2009; BRACKE and HOPSTER, 2005; COSTA et 

al. al., 2012; DUNCAN, 1998). 

Thus, silvopastoral systems (SSP) can be a tool to promote positive states in the physical  

and mental spheres, while providing greater food diversity to animals (RIGHI, 2016; BROOM, 

2017). The presence of trees in the free-range system is advantageous because, in addition to the 

economic perspective (source of wood and non-wood products), it brings many gains in terms of 

animal welfare. The forest canopy cover serves as a protective barrier against extreme weather 

conditions and the vision of predators, and therefore, provides greater security for animals to 
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frequent the paddocks and express their natural behavioral repertoire (SINGH & COWIESON, 

2013; PANERU. & JACOBS, 2021, DAWKINS, et al., 2003; DAL BOSCO, et al., 2014.).  

The implementation of silvopastoral systems also promotes the multiple use of land, 

intensifying the productive system through the association of its components. Thus, the presence 

of birds favors the fertilization of the system through excreta and the control of weeds and insect 

pests when they are foraging. At the same time, trees make the environment more pleasant and 

welcoming for the hens to express the intrinsic behaviors of the species. In this work, we 

comparatively evaluated the behavioral expressions of the hens raised in SSP and in confinement 

and present the initial results of our research. 

 

MATERIAL AND METHODS 

 

The silvopastoral system was installed in a conventional rubber plantation (8x2.5m) 

belonging to the Department of Vegetable Production of the Escola Superior de Agricultura 

“Luiz de Queiroz”, located in the municipality of Piracicaba – Brazil. The hens' walking area was 

delimited by a 1.5 m high fence and totaled 210 m² (10 m².bird-1). During the night, the SSP birds 

took shelter in the suspended chicken coop Model Esalq Nº1(Figure 1), where the hens also laid 

eggs. 

 

Figure 1. The suspended chicken coop Model Esalq Nº1 with the laying hens in Silvipastoril 

System. Piracicaba, 2019. Personal collection. 
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The chicken house has an area of 3 m² with twelve nests and a perch. The number of birds 

used was based on the dimensions of the existing chicken coop and the recommended standards 

to guarantee the well-being of the birds inside the shelter (7 birds.m-²), resulting in a batch with 

21 birds of the Brown Lite strain (Lohmann). The birds were taken to the silvopastoral system at 

the 14th week of age where they remained until their 89th week of life. The control treatment birds 

were reared in a commercial shed with a density of 7 birds.m-2 in sawdust bedding. 

Bird welfare was assessed according to behavior observations in both systems. For this, 

an ethogram was prepared based on some ethological studies with laying hens (SALGADO et. 

al., 2007; BARBOSA, 2004; FERNANDES, 2016). The activities recorded were sitting, eating, 

drinking, scratching, exploring feathers, comfort movement, dust bathing, non-aggressive 

pecking, aggressive pecking, object pecking, perching and using a nest. Observations of animal 

behavior were made over nine days in the morning and afternoon periods for four hours (9 am-10 

am, 11 am-12 pm, 1 pm-2 pm and 3 pm-4 pm). The methodology used was scanning or SCAN, 

which involves photographing the batch of birds every five minutes and counting how many 

birds were performing a certain behavior (ALTMANN, 1974). 

  

RESULTS AND DISCUSSION 

 

The assessment of animal welfare assumes that the longer the bird performs activities of 

its natural behavior, there is a higher welfare index (FAWC, 2009; BRACKE and HOPSTER, 

2005; COSTA et al., 2012; DUNCAN, 1998). The comparative results can be seen in Figure 2. 

The data represent the percentage of animals from different breeding systems that performed a 

certain behavior. 

In the SSP, the frequency of the “scratch” behavior represented 30.2% of the total number 

of observations, while for the birds in the shed, only 12.9%. "Scratch" is one of the main 

ethological characteristics of the species, as well as rooting for pigs and grazing in the case of 

cattle (SALLES, 2005; COSTA, 2012; BRACKE and HOPSTER, 2005). According to Romano 

(2017), even without the presence of any substrate, hens raised in cages try to express such 

behavior, which indicates the importance of this activity for these animals. Studies indicate that 

the more time spent in the range area, the greater the stimulus for the expression of this and other 

important behaviors for these birds (CAMPELL et al. 2016; DIEP et al. ,2018). The greater the 

intensity, duration, and incidence of this behavior, higher the improvements in terms of animal 
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welfare (BRACKE and HOPSTER, 2005; COSTA, 2012.) With this, we emphasize that the birds 

of the SSP had a greater opportunity to express the activity intrinsic to the species, whose 

impediment generate stress (ROMANO, 2017; SILVA et al., 2006). According to Bracke and 

Hopster (2005), natural behavior is strengthened if the animal is in an environment with 

conditions close to its original habitat, resulting in pleasurable experiences and promoting the 

biological functionality of chickens. The structure of the rubber tree forest resembles the 

environment where these animals were found in nature. Therefore, the presence of trees in the 

silvopastoral system is a great attraction for hens to explore the paddocks, as the forest canopy 

serves as a protection against direct sunlight, rain, strong winds, in addition to making it difficult 

the vision for predators - such as the birds of prey (SINGH & COWIESON, 2013; PANERU. & 

JACOBS, 2021, DAWKINS, et al., 2003; DAL BOSCO, et al., 2014.). 

 

 

 

Figure 2. Average frequency of observations (%) of each behavior in the confinement system – 

Shed (on the left) and in the Silvopastoral System (on the right) using the “Scan” 

methodology. 
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In most free-range systems around the world, the absence of the tree component or other 

type of cover in the range area makes the environment unattractive to the hens. (DAWKINS, et 

al., 2003; DAL BOSCO, et al., 2014., TAYLOR, et al., 2017). Hegelund et al. (2006) estimates 

that in these systems with uncovered paddocks, only 7 to 38% (average of 18%) of the flock of 

layers usually frequent the outdoor area. For broilers, these values can drop to 15% (DAWKINS, 

2003). 

Among other behaviors we can highlight “Exploring feathers” (3.47% of the time in the 

SSP x 6.79% in the shed). Although this is a natural behavior for organizing feathers and 

spreading oil from the uropygial gland, the higher frequency observed in confinement may 

indicate a lack of opportunity for diversifying activities. Intense exploitation of feathers can also 

represent a negative symptom reflecting the limitation of “scratching” behavior (HAAS et al., 

2010). 

Another important aspect that reflects the environmental impoverishment of the treatment 

in the shed is the frequency of the “perching” behavior of 10.42% of the observations, while in 

the SSP this occurred only 1.58%. Perching is also a natural behavior that indicates well-being 

and improves the locomotor ability of hens (COSTA et al., 2012). However, we can infer that its 

greater occurrence in the shed is due to the sedentary lifestyle of the hens. With less room to 

move around, the birds spent a lot of time perched on top of the nests. According to Barbosa 

(2004), the high incidence of “perching” may be related to a worse adaptation to the environment. 

Campbell et al (2016) evaluated the behavior of hens when using indoor and outdoor spaces and 

found that most behaviors associated with “rest” of birds were observed in the inner area of the 

shed and more dynamic behaviors were more frequent in the foraging area. In this present 

research, while the hens in the shed were perched or exploring the feathers, in the rubber 

plantation the animals demonstrated a more active and varied repertoire of behaviors. 

 

CONCLUSIONS 

 

In this initial trial we observed that laying hens in the SSP spent more time scratching 

while those in the shed spent more time perching and exploring for feathers – which could 

represent a more tedious life and lack of stimulation in the confinement environment. On the 

other hand, the silvopastoral system proved to be a favorable environment for the expression of 
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the birds' natural behavior, which brought gains in quality of life and generated more 

opportunities for pleasurable experiences for the animals.  

It is necessary to develop experiments increasing the number of chicken coops and the 

analysis time to assess the adequacy of the practice to provide greater support to poultry farmers.  

There is a vast field of research yet to be explored. 
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