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Abstract 

Animal behaviour arises from a complex interplay between genetic predispositions and environmental influences. This paper examines how 

heredity and external factors jointly determine behavioural patterns in animals, drawing upon evolutionary theory, quantitative genetics, and 

empirical research. We review evidence showing that a substantial proportion of behavioural variation is heritable while environmental 

conditions modulate the expression of genetic potential. Behavioral genetics has become an increasingly important field as modern 

technology has allowed researchers to locate specific genes and alleles responsible for some behaviors. The field has also stirred 

controversy: people are hesitant to attribute behavior to genetics in the age- old nature versus nurture debate. But nature versus nurture is a 

false dichotomy. The truth is that both can play a key role in determining a behavior. The genotype determines the potential for a behavior to 

exist, while nature determines what phenotypic behavior actually results. The domestication process has frequently reduced the sensitivity of 

animals to changes in their environment, perhaps the single-most important change accompanying domestication. It has also resulted in 

modified rates of behavioral and physical development. Interest in breeding animals in captivity for release in nature has flourished in recent 

decades. The capacity of domestic animals to survive and reproduce in nature may depend on the extent to which the gene pool of the 

population has been altered during the domestication process and flexibility in behavioral development. Natural gene pools should be 

protected when breeding wild animals in captivity for the purpose of reestablishing free-living natural populations. 

 

Keywords: Animal behaviour, Behavioral development, genetics, Environmental 

  

Introduction 

The complex interaction between hereditary and 

environmental variables gives rise to the many facets of 

animal behavior. The "nature versus nurture" controversy 

has long been at the focus of these discussions, but newer 

studies show that environmental factors and genetics both 

play important roles. We integrate findings from behavioral 

genetics, neuroscience, and evolutionary ecology to provide 

an extensive overview of the environmental and genetic 

underpinnings of animal behavior in this article. The field 

known as "ethology" examines how animals act in their 

natural habitats. Interactions between animals and their 

surroundings, as well as the ways in which these behaviors 

have changed over time, are the primary areas of study. 

Several notable scientists, like as Nikolas Tinbergen and 

Karl von Frisch, built upon the work of German philosopher 

and biologist Konrad Lorenz, who first used the word 

"ethology" in around when the 20th century began. 

The many facets of behavior that pique the attention of 

ecologists include mating rituals, methods of foraging, 

communication, social structures, and the inherent behaviors 

of many species. Ethology is research on animal behavior 

that aims to understanding how animals adapt to their 

environments and the evolutionary processes that determine 

these adaptations. The importance of understanding animal 

behavior in both natural and human settings, as well as the 

fundamental ideas and methodologies of ethology, are 

explored in this article. 

There is a difference between learnt behaviors and 

instinctive ones, according to ecologists. Those actions that 

are hardwired into one's DNA and do not need training or 

practice are known as instinctual. other ant species engage 
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in intricate social activities like foraging and nest-building, 

whereas other bird species are hardwired to migrate from 

birth. These actions are usually preprogrammed in an 

animal's brain and are prompted by signals from its 

surroundings. The study of these behaviors and their 

evolutionary contributions to reproduction and survival is 

known as ethnology. 

In contrast, learned behaviors are those that one acquires 

from one's interactions with one's environment and via 

experience. Stimuli, social interactions, and environmental 

factors may all influence these acts. A dog, for instance, 

may be taught new tricks and how to obey human 

directions. Unlike instinctive behaviors, which tend to 

remain constant throughout an animal's existence, learnt 

habits are subject to change and may even be handed down 

through generations. If social learning is an integral part of 

biotic communities, then we may learn about the roles and 

variations in animal behaviors by observing how various 

species interact with one another in a variety of natural 

settings.  

Many wild animal species and their behaviors are already in 

danger of extinction due to human activities including 

poaching, wildlife trade, habitat degradation and 

fragmentation, and invasive species introduction. 

Understanding It is essential for conservation efforts to 

understand species' biology, behaviour, and ecology 

initiatives that aim to tackle these complex challenges. It is 

critical to comprehend how modifications in behavior 

brought about by human activities might have detrimental 

effects on an area's biodiversity. The effects of certain 

human factors on organizational performance may be better 

understood if managers look for the fitness implications of 

behavioral reactions. the detrimental effects of tourism on 

wildlife is to learn the immediate processes by which 

animals react to people.  

Behavior is a leading sign of anthropogenic disruptions or 

population health concerns, therefore management strategies 

should revolve around altering it. Furthermore, 

environmental changes may have an immediate impact on 

animal behavior, in contrast to population density. What 

role does knowledge of an animal's habits have in protecting 

it? The answer may change according on the species in 

question, but it does have far-reaching implications for how 

we try to protect rare and endangered species. Thus, the 

conceptual framework may aid in the formation of the 

scientific investigation of a threatened species and provide 

new management concerns. For instance, the geographical 

and temporal components of population censuses are 

impacted by ranging habits, breeding periods, and locations; 

so, behavioral information indirectly influences 

conservation and monitoring tactics. 

 

Literature Review 

Caro, Tim. (2016) [1]. Animal behavior research that could 

be useful for reintroduction and captive breeding programs, 

behavioral solutions to the main problems faced by 

conservationists, and accounts of behavioral changes in 

reaction to human activities are the three main areas of 

connection between animal behavior and anthropogenically 

driven environmental change. For animal behavior to have 

any real impact in addressing conservation issues, it must be 

considered within the third category. Conservation efforts 

will benefit from the expertise of animal behaviorists if they 

can find workable answers to pressing environmental 

problems including overexploitation, pollution, invasive 

species, and habitat fragmentation. 

Wilson, Margaret et al. (2020) [2]. In recent years, there has 

been significant documentation of the ways in which human 

actions have altered animal behavior; however, the long-

term ecological ramifications of these behavioral changes 

remain largely unexplored. Despite the established 

understanding that animal behavior variation influences 

species relationships, community composition, and 

ecological processes in natural environments devoid of 

human influence, the impact of human-induced behavioral 

shifts on ecological changes has not been adequately 

investigated. This paper proposes a new framework for 

examining the various behaviorally mediated pathways 

through which human actions might affect ecological 

processes, integrating empirical research with theoretical 

perspectives. The authors highlight the limited empirical 

evidence supporting some of these potential pathways while 

identifying numerous variables that could either mitigate or 

prevent significant ecological consequences. They caution 

against misallocating resources towards addressing 

behavioral effects that may not significantly influence the 

environment, as well as the risk of failing to address crucial 

behavioral changes that drive ecosystem alterations. 

Ultimately, this paradigm aims to anticipate potential 

ecological outcomes, prioritize management strategies 

among the wide range of human-induced behavioral 

changes, and direct future research efforts towards 

understanding the complex interactions among ecology, 

animal behavior, and human behavior. 

Sanchez Morgado, Jose et al. (2021) [11]. The study of 

species endangerment, particularly in the context of human 

impact on animal management, heavily relies on the concept 

of conservation behavior. This work utilizes a theoretical 

framework to analyze behavioral diversity, its phylogeny, 

functions, and evolution, devising practical strategies aimed 

at combatting the loss of biodiversity. The seminal text, 

"The Conservation Behavior Approach: Integrating 

Behavioral Ecology into the Field of Wildlife Management 

and Conservation" by Oded Berger-Tal and David Saltz 

(2016) [3], presents the first comprehensive model for 

understanding conservation behavior. The book delves into 

three key areas: anthropogenic threats to wildlife, 

conservation and management practices, and indicators of 

these anthropogenic risks. It draws upon insights from a 

2011 symposium at the International Congress on 

Conservation Biology, effectively bridging behavioral 

ecology and conservation biology. Moreover, it elucidates 

critical interconnections between these disciplines, 

providing a detailed examination of their theoretical 

foundations while relating them to practical wildlife 

management resources and offering actionable 

recommendations. This structured and accessible approach 

renders the book an invaluable resource for graduate 

students, academic researchers, and wildlife managers, 

ensuring that it serves as a practical guide in the field of 

conservation behavior and wildlife management. 

Mortelliti, Alessio. (2022) [4]. Despite animal behaviour’s 

significance in delivering ecological benefits, there is little 

crossover between the two fields. Research into behavior-
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mediated ecosystem services should take precedence, with 

an emphasis on what makes these vital behaviors resilient in 

the face of climate change. 

Dimitri, Lindsay et al. (2018) [5]. In the document, it is 

highlighted that natural resource managers may overlook the 

significance of individual animal behavioral diversity in 

shaping species interactions in the wild. Acknowledging 

behavioral variance could lead to more effective long-term 

management strategies. Four illustrative cases are presented. 

Firstly, understanding livestock foraging is essential since it 

impacts their ability to locate and identify nutritionally 

optimal food, thereby enhancing efficiency and productivity 

based on grazing pattern predictions. Secondly, despite the 

decline in sage-grouse populations, it remains vital for 

managers to consider the species' specific needs in areas 

where they survive, emphasizing the importance of grasping 

their complex mating, nesting, and migratory behaviors for 

successful management. Thirdly, while it is commonly 

believed that mountain lions primarily prey on mule deer, 

emerging research indicates that certain lions may prefer 

diets that include wild horses or bighorn sheep. This new 

understanding can inform management tactics aimed at feral 

horse populations, which are financially supported by the 

Bureau of Land Management. However, it may also 

complicate efforts to translocate bighorn sheep. Lastly, 

recent studies reveal that rodents, through scatter-hoarding, 

play a significant role in planting critical plant species by 

dispersing their seeds in scattered caches. Recognizing the 

varying seed preferences among different animals could aid 

in land restoration efforts. 

 

Animal Behaviour 

An animal's behavior is very important, particularly for its 

survival. Its survival depends on its ability to find food and 

shelter, avoid predators, and compete successfully with 

others in its species. Animal behavior is defined as all the 

things an animal does. Animals' positions, expressions, 

motions, gestures, and gesture-like behaviors fall under this 

category. Vocalizations, changes in color, light emission, 

and pheromone release are also part of it. An animal's 

behavior may be described as its response to environmental 

stimuli. What this means is that behavior encompasses every 

action an animal does in response to its internal and external 

stimuli. The scientific field known as "ethology" focuses on 

the study of animals' unique behavioral tendencies.  

The study of the anatomy, physiology, and behavior of 

different kinds of animals is the main focus of this scientific 

discipline. A combination of the Greek terms "ethos" 

(meaning character or habit) and "logos" (meaning study) is 

where the English word "ethology" comes from. The field of 

study known as "ethology" looks at how animals respond to 

their natural surroundings, with the goal of establishing a 

chain reaction between the animal's behavior and the things 

it encounters. Animal behavior may be defined as the study 

of how animals respond to their surroundings via the 

coordinated action of their muscles and glands. 

Researchers known as "ethologists" focus on animal 

behavior and often visit protected areas like national parks, 

reserves, and forests to document their findings. They 

monitor animals in their native environments using tools 

like binoculars, cameras, and stopwatches. In contrast, 

physiologists study the inner workings of all kinds of living 

things, including animals. Their research delves into the 

intricate workings of an organism's biological systems and 

how they respond to external stimuli. Research into the 

inner workings of the body, such as what happens just under 

the skin, requires moving animals to controlled 

environments in order to conduct physiological 

investigations. 

 

History of Animal Behaviour 

Some aspects of animal behavior have been described by 

18th-century naturalists such Charles Leroy (1723–1789), 

Charles Darwin (1809–1882), Gilbert White (1720–1793), 

along with others. One of the forefathers of modern 

scientific investigations into animal behavior was Charles 

Darwin. "The Expression of the Emotions in Man and 

Animals" was his first behavioral textbook, published in 

1872. The role of facial expressions in human 

communication was Darwin's primary concern in this paper. 

Doves and pigeons were the primary subjects of American 

naturalist Charles O. Whitman's (1842–1910) 

groundbreaking work on animal behavior. He is considered 

a lynchpin of the ethology canon. Whitman contributed to 

our growing body of knowledge about animal behavior by 

studying pigeons' set activity patterns. 

 

Contributions of Scientists in the field of ethology of 

Animal Behaviour 

Ivan Pavlov (1849-1936)  

1. The famous Pavlovian training experiments were 

conducted by the Russian scientist Ivan Pavlov. 

2. In his research on canine gastrointestinal systems, he 

found that dogs would salivate in reaction to both actual 

food and cues that were thought to lead to hunger, such 

a ringing bell. 

3. His theory of conditioned reflexes was developed from 

this, in which a learnt reaction (salivation) to a neutral 

stimulus (like the bell) alone occurs once it gets 

connected with a meaningful stimulus (like food). 

 

Study of Animal Behavior Can Take Place 

▪ In Wild: Observing animals in their own environments, 

regardless of size or species, is the essence of studying 

their behavior in the wild. This includes anything from 

frogs to mammals. Assuming the weather and 

landscape allow it, scientists may watch animals roam 

freely in their native habitat. 

▪ In Lab: Animals of tiny to medium size are used for 

behavioral research in labs. This includes invertebrates, 

fish, pigeons, doves, and some rodents, primates, 

guinea pigs, hamsters, cats, dogs, and dogs. These 

creatures may be put through medical treatments or put 

through psychological examinations using things like 

leaping boxes, Skinner boxes, Thorndike boxes, or 

mazes. Grids or exercise wheels may also be used for 

testing purposes. Research into the neural bases of 

behavior using electrophysiological, pharmacological, 

and surgical techniques is the primary emphasis of this 

section. 

▪ In Zoo: Researchers at zoos are free to study 

everything from eels to elephants, and from rodents to 

rhinos. It is possible to study the habits of every species 

that can live in captivity. Research at zoos relies 
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entirely on direct visual observation of animals. This 

setting does not include any kind of direct animal 

handling or surgical operations. This particular 

component, however, is not addressed in your course 

outline. 

 

Genetic and Environmental Factors on Animal Behavior 

Behavioral genetics is more intricate than Mendelian 

genetics due to the fact that, in contrast to Mendel's pea 

plants, animal behavior does not always conform to such 

rigid classifications. When the genotype is manifested in the 

phenotype-that is, when the gene has great penetrance-the 

likelihood of successfully identifying the underlying 

behavioral gene increases. Environment also has a 

mediating role in the impact of genes, in most cases. 

Researchers attempting to uncover the genetic basis of 

behavior may find such a complicated scenario to be 

challenging.  

Scientists have developed a heritability scale to provide a 

baseline for evaluating the impact of genes and the 

environment on individual behaviors. One way to look at 

animal domestication is as a series of events; more 

especially, as the means by which animals kept as pets adapt 

to human beings and the conditions they create. The 

phenotype of a domesticated animal is likely to shift from 

that of its wild relatives due to the transformation that 

occurs during domestication. Animals in captivity adapt to 

their new home via a combination of hereditary changes, 

lifelong exposure to novel stimuli, and other factors. (Price, 

1984).  

That is why domestication is best understood as a 

developmental phenomenon and an evolutionary process. 

The impact of domestication on the actions of domesticated 

creatures is summarized in this paper. Domestication of 

animals for use in agriculture, research, and companionship 

brings to changes in their behavior that are mostly 

influenced by their surroundings. The article delves into the 

various factors that influence behavioral modification and 

adaptation in captive animals, including changes regarding 

the social milieu, changes in the amount and quality of 

space and shelter available, changes in behaviors related to 

feeding and drinking, and the reduction of predation.  

 

Animal Behavior in Evaluations of Restoration Success 

The use of biodiversity indices is widespread in determining 

the efficacy of restoration initiatives, and the topic was 

recently covered in a special section of Restoration Ecology. 

Determining indicators of animal biodiversity, often species 

composition and richness, is becoming increasingly popular, 

despite the fact that faunal components of ecosystems have 

frequently been disregarded when evaluating the efficacy of 

restoration initiatives. Since animals play an essential role in 

the functioning of ecosystems, this is a really positive 

development. Herbivores, pollinators, and decomposers, 

arthropods perform a crucial function in the food chain. 

Birds are essential for more than just seed dispersal; they 

also pollinate, decompose, and regulate herbivory by 

feeding on insects. 

Mammals have an impact on decomposer populations and 

spread seeds. The reproductive success and abundance of 

lower trophic levels are significantly impacted by mollusks 

and fish. In order to fully understand how different animal 

species react to restoration initiatives, it is necessary to look 

at more than just species composition and richness 

estimations. Evaluations of restoration success seldom 

include behavioral assessments, despite the fact that it is an 

essential part of animals' contributions to restoration 

processes. 

I contend that behavioral sampling at both restoration and 

reference sites may often provide useful information for 

evaluating restoration efforts. Recording actions will 

1. Make it possible to compare the quality of habitats at 

target and reference locations using behaviors that 

impact creatures' fitness; 

2. Provide helpful details about the causes of variations in 

habitat quality; 

3. Determine which essential resources determine whether 

a place is suited for a certain species; and/or 

4. Explain how different species work together to provide 

ecological services. 

 

Conclusion 

As a consequence of ongoing interactions among 

phenotype, genotype, and environment, animals undergo a 

continual cycle of change that influences and modifies 

individual behavior. Especially during an organism's early 

phases of development, these interactions may be seen as 

rather predictable processes. Any given organism's growth 

must adhere to a set of universally accepted standards for it 

to be considered typical. To achieve this goal, a network of 

internal and external regulatory systems responsible for 

tracking development trajectories and rates is required. 

There is now a vast array of methods and fields devoted to 

studying animal behavior. From molecules and neurons to 

people and communities, it covers it all. Tinbergen has had 

a significant impact on the field of animal behavior research 

by outlining its aims and providing clarity on the four 

categories of questions that may be posed about behavior: 

development, function, evolution, and causality. It is 

inappropriate to apply notions from another domain to a 

problem in one area. Cause and development are addressed 

in the first, which is dedicated to mechanisms. Function, 

which includes topics like evolution and survival value, 

follows. Concerning animal welfare, conservation, and 

human conduct, we conclude the book with a section on 

animal behavior and human civilization. 
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