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Abstract 

The welfare, physiology, and behavior of livestock species have all been significantly impacted by 

domestication. However, different types of stress have also been introduced by the domestication 

process, and this can have a substantial impact on animals' health. The consequence of domestication 

distress on animals is explored in this paper, with particular attention to how it affects behavioral 

responses and general welfare. Changes in social structures, environmental conditions, and 

management techniques are some of the causes that lead to domestication stress, which can lead to 

behavioral disorders, decreased productivity and weakened health. We look at the physiological 

processes that underlie stress from domestication, including as changes in immunological response, 

stress hormone levels and coping mechanisms. The review also emphasizes the behavioral alterations 

seen in domesticated animals, including odd repetitive behaviors, aggressiveness, and changed food 

habits. We also go over the effects of domesticated stress on animal welfare, highlighting the necessity 

of better management techniques that lessen stress and support the mental and physical health of cattle. 

Developing methods to improve cattle welfare, boost production, and guarantee moral and sustainable 

farming methods requires an understanding of the connection between domestication stress and animal 

behaviour. 
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Introduction 

The evolutionary process by which organisms grow more docile and modify themselves to 

coexist with humans is known as domestication. Ratner and Boice (1975) [29] specified 

domestication as the elimination of creatures from certain natural selective pressures across 

generations. Environmental stimulation and encounters during an animal's lifetime, which 

include ontogenetic processes, also contribute to adaptation through genetic modifications 

over generations. Being able to adapt to the functions that are meeting man's needs is the 

result of deliberate genetic selection. During the domestication process, an animal's natural 

life is transformed into one that is governed by humans. Animal domestication is the state in 

which people have a great deal of control over how animals are bred, raised, and fed. 

Domestication is primarily motivated by increased stress tolerance in many species (Solberg 

et al, 2013) [31]. Stress increases glucocorticoid levels by activating the hypothalamic-

pituitary-adrenal axis (Moberg and Mench, 2000) [24]. 

 

The genesis of domestication 
Domestication began somewhere between 10,000 and 15,000 years ago when man grew 

sedentary and commanded to meet his own needs and desires. The history of domestication 

spans 14,000 years before the present (YBP), and this domestication events have place at 

various locations and times (Belyaev, 1979) [1]. Dogs were the earliest domesticated species, 

and they were initially used by humans as watchdogs and for hunting (14,000 YBP) 

(Braastad and Bakken, 2002) [2]. The main domesticated species utilized as food supplies and 

labor animals date back to about 8000 and 10,000 YBP, with sheep and goats perhaps being 

the first (Craig, 1981) [6]. Asia and the Middle East were the first places where these animals 

were domesticated (Bruford et al., 2003) [3]. 
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Around 6000 YBP, horses, donkeys, water buffalo, as well 

as certain llamas had been domesticated in these areas. It 

seems that domestication of the horse took place 

concurrently in multiple locations (Bruford et al., 2003) [3]. 

Fish species were not domesticated until the Romans 

domesticated the carp, whereas the primary bird species 

were domesticated after mammals, with the domestication 

of chickens and geese occurring between 5500 and 3000 

YBP (Wood-Gush, 1958; Leclercq, 1990) [37, 20]. The 

domestication of rabbits and turkeys in the late middle ages 

confirms the domestication of other kinds of animals 

(Morton, 2002) [26]. Most recently, within the last 150 years, 

domestication has occurred to satisfy the need for specific 

items, such as fur, as in the case of mink and fox (Jensen, 

2002) [26]. Although it may be difficult to provide milk to 

captive infants, wild forms are easiest to capture and tame as 

young animals, especially if they are captured at crucial 

stages of imprinting or socialization. Tameness, which is the 

removal of the inclination to run away when humans are 

around, must be distinguished from domestication. 

Tameness can be attained by early human association or by 

avoiding human contact. For instance, because they are not 

hunted, a number of animal species on the Galapagos 

Islands don't run away from people. The feral animals, or 

domesticated creatures that have returned to their wild state, 

should be distinguished from untamed domestic animals. 

Numerous types of relationships with men can be a part of 

domestication. For instance, the close bond between a 

beloved dog and its human owner or the casual connection 

between a shepherd and his sheep herd has been a 

component of domestication for all time. Reproductive 

success frequently depends on human involvement, yet in 

either case, the species satisfies the owner's goal to breed 

effectively in the environment provided by man. 

 

Attributes that support domestication 

The process by which people carefully breed and control 

wild creatures to produce characteristics that are desired for 

work, food, companionship, or other uses is known as 

domestication. Few species have been effectively 

domesticated, despite the fact that many have been tamed. 

Certain biological, ecological, and behavioural 

characteristics that support domestication are the basis of 

this disparity. Both the classical and modern scientific 

research, describes the main traits that make domestication 

easier are. 

 Food and habitat characteristics: Dietary Flexibility: 

Dietary adaptation is one of the most important 

variables affecting domestication. Omnivores or 

herbivores that can eat a variety of foods, especially 

those found in human-controlled settings, are typically 

considered domesticable animals. Carnivores are more 

difficult to sustain financially and typically need high-

quality protein. According to Diamond (1997) [8], a 

variable diet is crucial since raising animals that eat at 

lower trophic levels uses less energy. Once the animal 

is confined, it is most essential to prevent it from 

escaping in search of food and habitat (Smith, 2001) 
[30]. Those animals without specialized needs of habitat 

and feed are easily domesticated. 

 Growth Rate and Reproduction: Ability to 

reproduce in Confinement: The most likely animals to 

reproduce are those that are least disturbed while in 

captivity. Anxious activity that is not conducive to 

domestication may be the result of flight or fear 

behaviour. However, the animals most suited to 

domestication are those that can modify their 

reproductive behaviour to fit into a small area with 

minimal endocrine disruption. Domestication is easier 

with animals that develop quickly and have short 

generation intervals. These characteristics shorten the 

time commitment needed and allow people to 

understand the advantages of breeding right away. 

High-reproduction species produce quicker and scalable 

products, according to Zeder (2012a) [39]. Also, when 

domesticating a species, promiscuous sexual activity in 

animals is advantageous. Males typically dominate 

females in ungulates and gallinaceous birds, which 

lessens animal fighting and makes mating easier 

(Marshall and Weissbrod 2011) [22]. 

 Social structure and hierarchical behavior: Species 

with a distinct social order and a herd or mob mentality 

are easier to domesticate. These animals are more likely 

to accept humans as leaders or dominant figures within 

their social structure. Due to their innate tendency to 

follow hierarchical structures, horses and dogs are 

receptive to leadership and instruction (Hare and 

Tomasello, 2005) [13]. Additionally, herd animals 

accustomed to following a leader might be easier to 

handle and breed in captivity, according to Clutton-

Brock (1999) [5]. Species that, for at least part of the 

entire year, live in large hierarchically organized flocks 

or herds including both sexes are especially notable. 

Such groupings would experience lower levels of stress 

when constrained since their social behaviour lessens 

conflict. 

 Docile temperament and low aggression: A crucial 

characteristic is temperament; animals with aggressive 

or flight-prone tendencies are challenging to control in 

captivity. Domestication is more appropriate for 

animals who exhibit social tolerance, docility, and little 

hostility towards people and other animals (Wilkins et 

al., 2014) [36]. The investigation by Trut et al., (2009) 
[33] on Russian fox domestication showed that tameness 

selection can lead to quick changes in behaviour and 

physiology. Goats and sheep are docile animals that are 

less prone to harm people or get out of their cages. 

 Limited tendency to panic or Flee: Domestication is 

not appropriate for animals with high flight zones or 

those that are prone to panic attacks. Domesticated 

animals can tolerate human presence and show 

tolerance for confinement. Price (1999) [27] observed 

that domestication syndromes are linked to reduced 

response to environmental stresses. During the taming 

phase, the flight distance may be lowered to zero with 

cautious handling and approach. The link between 

humans and animals is stronger when imprinting occurs 

(Driscoll et al., 2009) [10]. 

 Utility and Multi-purpose Use: Animals with many 

uses (milk, meat, wool, manure and draft) have a 

greater probability to be domesticated because of their 

economic efficiency and wider applicability, even 

though this is not an innate trait (Cucchi et al., 2011) [7]. 

According to Zeder (2008) [38], animals that provide a 

variety of resources make more suitable choices for 

early agricultural communities. 
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Modifications under Domestication 

In the evolutionary process of domestication, the focus has 

moved from natural to artificial selection. The genetic 

alterations of an animal population, particularly variations in 

the quantity of features, are part of this process of evolution 

of domestication. Some biological changes, such as 

morphological, physiological, or behavioural ones, even 

take place. Species have evolved through captivity and 

human contact around this domestication process, which 

may have had a variety of behavioural effects. Because of 

artificial selection for features that improve human utility 

and control, livestock species have experienced major 

behavioural modifications during the domestication process. 

Because of careful selection for tameness and docile nature, 

one of the most noticeable adaptations is a decrease in fear 

and hostility towards people. For example, domesticated 

cattle and sheep are easier to herd and confine because they 

have smaller flight zones and are less reactive to 

environmental stimuli than their wild counterparts (Price, 

2002; Hemmer, 1990) [28, 14].  

Social behaviours have also changed; domesticated animals 

frequently exhibit increased tolerance towards humans and 

conspecifics, allowing them to live in close quarters without 

experiencing increased conflict (Koolhaas, 1999) [18]. 

According to Wilkins et al. (2014) [36], these alterations are 

linked to altered neuroendocrine function, including changes 

in the hypothalamic-pituitary-adrenal (HPA) axis, which 

controls stress responses. Additionally, domesticated 

animals may become more gregarious and dependent, which 

enhances handling and productivity but decreases their 

ability to survive in the wild (Trut et al., 2009) [33]. All 

things considered, behavioural changes in domesticated 

livestock show a complicated interaction between the 

animals' innate biological plasticity and evolutionary 

constraints imposed by human preferences. 

Humans have provided the fundamental necessities, 

including food, water, an appropriate environment, 

veterinary care, and companionship. These creatures are 

deprived of the freedoms they could have experienced in the 

wild, including the ability to choose their spouse, 

companion, food and above all the ability to move around. 

Animals that have been domesticated for their productivity 

features through intensification in recent years may devote 

more resources to production traits and less to other 

biological processes when under stress (Larson and Fuller 

2014) [19]. This could affect the animal's ability to handle 

stress and adjust to a novel or uncertain environment.  

Numerous behavioural anomalies are signs of domestication 

stress. Well-established signs of impaired welfare and 

ongoing stress include stereotypes, which are repetitive, 

non-functional behaviours like crib-biting in horses or bar-

biting in pigs (Mason and Rushen, 2006) [23]. These 

behaviours frequently appear in settings devoid of 

opportunity for natural behaviours, social interaction, or 

stimulation. In intense systems, social stress is also 

common. Pigs and cattle, for example, are selected for social 

tolerance, yet in situations when they are overcrowded or 

have inadequate resources, they nevertheless exhibit 

hostility. This results in accidents, dominance-based social 

hierarchies, and fear-based behaviours that have a 

detrimental effect on one's health and productivity (Gonyou, 

2001) [12]. Furthermore, early life stress and inadequate 

habituation exacerbate fear-based reactions to routine 

treatments, such as restraining, handling, shearing, dipping 

or any other veterinary interventions (Hemsworth and 

Coleman, 2011) [15]. Fear reactions can weaken the immune 

system and make a person more prone to illness, particularly 

if they persist over time. Frequent stress can raise 

glucocorticoid levels, which can impact brain regions 

involved in memory, emotion and learning, including the 

hippocampus and amygdala. A mother's behaviour and the 

development of her progeny may be affected by these 

alterations, which can also decrease cognitive flexibility and 

learning capacity. Furthermore, different species and breeds 

have different stress responses. For instance, in contrast to 

dual-purpose or conventional breeds, dairy calves that have 

been specifically developed for high milk yield frequently 

exhibit higher stress-related markers (Von Borell, 2007) [34]. 

This suggests a welfare trade-off in which sensitivity to 

social or environmental stresses may be made worse by 

selection for productivity. 

However, their lifespan which could ordinarily reach 20 to 

25 years is also shortened by retaining and choosing for 

commercial production. While some of these modifications 

have helped animals get more acclimated to their new 

surroundings, some animals have also experienced adverse 

side effects (Lindqvist and Jensen, 2008) [21]. Therefore, 

domestication increases eustress, which improves function, 

and in other cases, it may induce distress, which encourages 

animals to withdraw. It is conceivable that an animal with 

the same genotype will exhibit a new personality trait if it is 

removed outside the ecological niche of which it originated 

and placed in a very different environment. According to 

Wayne and Von Holdt (2012) [35], morphological 

modifications to colour, form, and functionality can be 

ascribed to altered sensory thresholds, which makes certain 

behavioural patterns more prevalent or less prevalent 

throughout domestication. In terms of morphology, the 

percentage of white individuals in domestic populations has 

increased due to the decreased impact of natural selection 

for predation. 

Large species have been intentionally made smaller to make 

them simpler to handle, while small species have been 

purposefully made larger to increase the amount of meat. 

Changes in size are not uniform. For instance, the amount of 

fat in fish has grown, and the placement of fat in cattle has 

changed. In domestic animals, it is kept in muscle and close 

to the tail, but in wild animals, it is stored under the layers 

of skin and surrounding the kidneys (Clutton-Brock, 1992) 
[4]. The majority of domestic animals have smaller heads or 

brains (Diamond, 2002) [9]. Dehorning cattle is another 

adaptive step in their domestication, in addition to altering 

their basic structure through selection for the production of 

meat or milk. The majority of these altered morphological 

and physiological characteristics are easily explained as 

direct results of neural crest cell deficits during embryonic 

development. This leads to the phenomenon known as 

Domestication Syndrome (DS), which Charles Darwin 

documented as a result of his research on domesticated 

animals. The apparent variety of phenotypic changes that 

affect tissues as a result of neural crest aberrations or as a 

result of neural crest influences on their development makes 

Domestication Syndrome unique (Wilkins et al., 2014) [36]. 

The International Dairy Federation (IDF, 2008) [16] has 

identified four stages of domestication of dairy cattle for 

human benefit and impact of these stages on their welfare. 

Firstly, in their wild state the animals expressed natural 

productivity but their welfare was not maximized because of 
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predation, disease, lack of feed and other adverse natural 

events. Second, as they became domesticated, their needs 

were fulfilled through commercial farming, their production 

increased and their welfare improved since all their basic 

needs were met along with protection from disease and 

shelter; this would then have been their point of maximal 

welfare. Third, beyond this particular period, additional 

attempts were made to boost output, which begins to affect 

their well-being. Fourth, the heightened need for output 

eventually reaches or surpasses their biological limits, 

resulting in a decline in their welfare. 

The characteristics of behaviours do not change or vanish, 

but their expression thresholds do (Price, 1999) [27]. 

Domestic pigs in a natural setting exhibit conduct patterns 

that are similar to those of their wild counterparts, and there 

is little behavioural difference between pigs and wild boars 

(Jensen, 2002) [26]. Consequently, because domesticated 

populations still exhibit genetic variety, domesticated 

species can likely, if given the chance, return to the 

behaviour seen in similar wild species. 

Behaviour may change as a result of physiological changes 

brought about by domestication. For instance, alterations in 

the environment may alter the body's need for water, energy, 

etc. Under confinement, specific stimulation situations may 

result in changes. Chickens and turkeys may pile in the 

corners of their pens in response to certain strange noises in 

the home environment, which are known as supernormal 

stimuli (Tinbergen, 1951) [32]. This phenomenon is known as 

the stimulus and threshold effect. 

Developing successful welfare methods requires an 

understanding of the behavioural and physiological effects 

of stress connected to domestication. Stress and stereotypes 

can be lessened by enriched surroundings that provide 

space, social connection, and behavioural outlets (Fraser et 

al., 2013) [11]. Early habituation and positive human-animal 

interactions are also crucial. Regular non-aversive 

interactions with handlers reduce fear reactions and improve 

welfare outcomes for animals (Hemsworth and Coleman, 

2011) [15]. Furthermore, automated stress monitoring and 

behaviour tracking, two technologies used in precision 

livestock farming, provide chances to identify early 

indicators of discomfort and modify management strategies 

accordingly. 

 

Conclusion 

Under domestication, many species with traits that make 

them suitable for domestication might not show many 

behavioural changes. As a result of these domestication-

related modifications, animals reach an entirely novel 

adaptive peak and become more adapted to living in 

captivity under human supervision. Systematic selection has 

been applied to some production traits, particularly in the 

last few centuries. Although domesticated organisms have 

adapted to their settings, they may be less able to adjust to 

new or changeable environments because of investments in 

particular production features and the limits of total 

resources. As a result, there may be stress and further pain 

and suffering, which are signs of poor welfare. Therefore, 

increasing an animal's capability for adaptation seems 

intriguing because it would enable selection for "adaptable" 

creatures, guaranteeing the animal's capacity to retain their 

welfare. 
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