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ABSTRACT 

The study of animal behaviour allows us to understand how individuals solve the various 

problems that life throws at them, as well as to discover the tactics and strategies that 

combine to help resolve these conflicts. Basically, it could be said that behaviour is a 

decision making process. It is the balance between a set of solutions that can guarantee the 

biological performance of the animals (survival, reproduction, inclusive fitness, etc.) and 

that allow them to be independent of the surroundings and the environment. 
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INTRODUCTION 

The evolution of animal behaviour is a 

long process consisting of several phases 

and involving various factors and 

mechanisms, it is also a process that 

depends heavily on events, situations and 

circumstances during the earliest stages 

of an organism’s development, even at an 

embryonic level [1]. It has been shown 

that patterns and models of animal 

behaviour depend to a large extent on 

genes. However, genetics is not the only 

driver of individual behavior [2]. Patterns 

can undergo multiple modifications and 

transformations depending on the 

environment. The development of animal 

behaviour, therefore, involves many 

factors. 

Animals are subject to a series of 

permanent and constant changes, which 

are the result of continuous interactions 

between phenotype, genotype and 

environment, and which will modify and 

shape the behaviour of individuals [3]. 

These interactions can be considered as 

highly predictable processes, especially in 

the earliest stages of an organism’s 

development. In any case, certain 

common conditions are required if the 

development of an organism is to be 

regarded as normal. For this, there must 

be a series of regulatory mechanisms, 

both internal and external, in charge of 

monitoring the directions and speed of 

development [4]. The purpose of such 

mechanisms is to for development to 

reach a specific endpoint, even if it is 

done so via different pathways. 

The Necessary Stimuli in the Earliest 

Stages 

The natural and logical development of 

animals can require certain stimuli during 

the earliest stages of growth, even in 

embryonic phases [5]. For example, some 

claim that the natural pecking behaviour 

of ducks is established inside the egg 

prior to hatching as a result of pumping 

action the heart. Therefore, the heartbeat 

is fundamental for an individual to adopt 

normal pecking behaviour. Also, prior to 

hatching, there may be “egg-to-egg” 

communication: the movements of the 

chicks within the egg are transmitted to 

the adjacent eggs, which ensures that 

hatching eventually occurs in synchrony 

[6]. This has significant behavioural 

advantages, particularly in future 

responses to predators. “Mother-to-egg” 

communication is also important, as the 

mother’s signals can affect the 

subsequent movements of her offspring. 

Factors Affecting the Behaviours of 

Animals 

Today, we easily recognize that both 

genes and the environment influence 

behavior, and scientists studying 

behavior focus on the interaction between 

these two factors [7]. Genes, via their 

influences on morphology and 

physiology, create a framework within 

which the environment acts to shape the 

behavior of an individual animal. The 
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environment can affect morphological 

and physiological development; in turn 

behavior develops as a result of that 

animal’s shape and internal workings [8]. 

Genes also create the scaffold for 

learning, memory, and cognition, 

remarkable mechanisms that allow 

animals to acquire and store information 

about their environment for use in 

shaping their behavior. 

Instinct and Behavior 

Instinctive, or hard-wired (i.e., by 

definition, genetically determined), 

behavior captured the interest of Charles 

Darwin, and later, of the ethologists such 

as Niko Tinbergen [8]. Instinct implies 

that a behavior is performed without 

thought and cannot be modified by 

learning. Examples of instinctive behavior 

include simple behavioral patterns, 

displayed in response to a specific 

stimulus or within a specific context. A 

cockroach flees to the protection of a 

dark nook when a light is switched on. A 

dog may circle on its bedding several 

times, as if it were trampling vegetation, 

before settling to sleep [9]. A rattlesnake 

will strike at a moving, mouse sized, 

warm object. In none of these cases does 

the animal engage in learning or thought 

when shaping its response. Genetic 

(innate) information best determines 

behavior when a species’ environment 

varies little from generation to 

generation, or in communication when 

unambiguous messages need to be sent 

and received. Similarly, many of the 

signals used in animal communication are 

innate, produced the same way by all 

members of a species. The constancy that 

comes from having the signal and its 

interpretation genetically encoded makes 

the message unambiguous [10]. 

Combinations of facial expressions, hair 

erection, and tail posture give dogs (to 

other dogs) a universal set of messages. 

Other animals use combinations of 

genetic and learned information in 

forming their signals. Some birds can 

produce elements of their songs without 

ever having heard another bird sing, but 

require hearing songs during 

development to reproduce the song of 

their own species correctly. This last 

example demonstrates how innate 

components can be used as building 

blocks for modifiable behavior, but 

animal behavior can be innate, reflecting 

a strong genetic basis [11]. 

Imprinting and Development 

Imprinting involves the ability to learn a 

specific essential piece of information at 

the right stage of development [12]. 

Openness for learning through imprinting 

is restricted to a short time span, called a 

critical period. The most famous example 

of imprinting comes from Konrad Lorenz 

and his geese. He found that goslings 

learn to recognize their mother (and to 

tell her from other geese) very early in 

life. By substituting himself for the 

mother goose at the right developmental 

stage, he could get the goslings to imprint 

on him, and faithfully follow him 

wherever he went [13]. The openness of 

goslings for learning a leader, even if it 

does not resemble a goose, is intriguing. 

Imprinting demonstrates how genes can 

largely shape a behavior, but that 

evolution can create a window for 

learning important information about 

variation in the environment. Imprinting 

provides an opportunity to learn key 

variable components in an environment 

while retaining largely innate behavioral 

patterns. More flexibility may be shown in 

the development of food preferences, as 

food availability can vary from habitat to 

habitat, or from season to season. Insects 

may imprint on the chemistry of the 

leaves they eat as caterpillars; when they 

become adults they then choose to lay 

their eggs on plants with a chemistry that 

matches the leaves they ate when young 

[14]. This insures a suitable diet for the 

next generation. Young birds and 

mammals often learn food preferences 

based on food shared by adults, on 

observations of feeding preferences of 

adults, and on sampling possible food 

items. Another form of learning involves 

aversions, which can develop at any point 

in any animal’s life. Birds and mammals 

develop lifelong aversions to specific 

foods that contain poisons that cause 

sickness (such as monarch butterflies) 

[15]. In contrast, some preferences and 

aversions appear to be innate, or at least 

to be driven by physiological needs for 

certain nutrients, such as salt. 



http://www.inosr.net/inosr-arts-and-management/  

Barroeta and Kirchner  

INOSR ARTS AND MANAGEMENT 6(1): 49-54, 2020. 

51 
 

Learning about Specific Environments 

Many animals learn key information for 

survival. These abilities are often very 

specific to a particular context. A species 

may be very adept at learning facts that 

are relevant to its survival, but not be 

able to employ learning across a broad 

range of situations that did not occur in 

its evolutionary history. For example, 

native birds in Guam were completely 

unequipped to learn how to evade 

predation by brown tree snakes, which 

were introduced into Guam about 1950 

[16]. Another good example of this comes 

from animals that store (or cache) food. 

Caching is an adaptation to cope with 

food supplies that are abundant during a 

short season, such as fruits and the nuts 

from trees. Some animals cache their food 

at a central location. Honeybees storing 

honey exemplify this, and centralized 

caches can require strong defense against 

thieves, a notable ability of honeybees. 

Alternatively, cached food can be 

scattered through the habitat; tree 

squirrels and gray jays are notable for 

scatter caching (this is sometimes called 

scatter hoarding) [17]. Scatter caching of 

food stands out as a particularly 

challenging context for learning complex 

information about locations, and birds 

and mammals that cache food often 

display impressive abilities to recall cache 

locations. Another set of examples comes 

from animals that leave their nests to 

forage, and must therefore learn enough 

about their environment to find their way 

home. The location of a nest or burrow is 

highly unlikely to remain constant across 

many generations; the ability to return 

home requires the ability to incorporate 

much environmental information. Some 

animals, such as the desert ant, 

Cataglyphis cursor, incorporate learning 

into navigation by using path integration, 

which is the ability to remember the 

distances and directions traveled, to sum 

them, and then to calculate their return 

path [18]. Well-developed learning and 

calculation abilities are required to 

integrate a navigational path. Other 

animals use landmarks, like the position 

of the sun, to learn their outward path, 

which they then use in reverse to return 

home. Evolution has provided the innate 

tools for incorporating learned 

environmental information in cache 

retrieval and homing. 

Environment, Genetics and Cognitive 

Development 

Cognition allows animals to separate 

themselves from the immediacy of their 

environment and to reflect on the past in 

order to solve future problems. Cognition 

involves the ability to make novel 

associations [15]. Cognition was once 

thought to define humanity, or to 

separate humans from animals, but 

scientists now recognize that cognitive 

abilities are not confined solely to 

humans. Learning through cognition may 

be more removed from genetic 

constraints than other forms of learning, 

but cognitive problem solving ability can 

vary substantially among different 

animals within a species [15]. Variation in 

ability is inherited, so at its core, there is 

a genetic element underlying cognitive 

abilities. Cognition gives animals a high 

level of flexibility in their social and 

physical environments, but even 

cognition is ultimately constrained by 

genetic limits. One interesting aspect of 

cognition is that it can allow an animal to 

distinguish itself as a distinct identity. If 

an animal looks at its own image in a 

mirror and recognizes "self" rather than 

identifying the image as another animal, 

then some investigators interpret this as 

evidence of cognition [16]. A common test 

is to modify the visual appearance of an 

animal (e.g., dying a patch of hair) and 

then observe the reaction of the animal to 

its mirror image. If it touches the dyed 

patch this is taken as evidence for the 

animal having a concept of "self." Apes, 

some monkey species, elephants and 

dolphins, all respond positively in mirror 

tests, supporting the idea that cognition 

is important in behavioral development 

across a broad range of animals [16]. 

Social cognition, the ability of an animal 

to forecast how its own actions will affect 

its future relationships within a social 

group, exists in chimpanzees (although it 

is more limited than in humans) and may 

extend to other species. In social groups 

without cognition, behavioral interactions 

are very much "in the moment," driven by 

factors such as dominance and family 
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membership. Social cognition allows 

animals to be more calculating and 

manipulative in their social relationships. 

Chimpanzees do not appear to be mean to 

other members of their social group 

without justification, but they can, and 

do, exact revenge against group members 

that exhibit selfish behavior [17]. 

Factors Affecting the Growth and 

Development of Animals 

As animal grows two things happen: first, 

it increases in weight until mature size is 

reached; this is called growth and 

secondly it changes in its body 

conformation, shapes and its various 

functions and faculties come into full 

being; this is referred to as development 

[14]. 

 Genetic factors 

[12] several economically important traits 

in meat animals are heritable to some 

degree and can thus be selected for by 

breeding. In cattle, certain growth 

features are controlled by recessive genes 

which have not so far been controlled, 

complicating breeding. One such trait is 

dwarfism; another is the doppelender or 

“double muscling” condition, which 

causes muscle hypertrophy and thereby 

increases the animal’s commercial value 

[18]. Genetic analysis continues to reveal 

the genetic mechanisms that control 

numerous aspects of the endocrine 

system and, through it, meat growth and 

quality as concluded by [15]. 

Genetic engineering techniques can 

shorten breeding programmes 

significantly because they allow for the 

identification and isolation of genes 

coding for desired traits, and for the 

reincorporation of these genes into the 

animal genome as reported by Lawrie and 

Ledward. Experimental reproductive 

cloning of commercially important meat 

animals such as sheep, pig or cattle has 

been successful [3]. The multiple asexual 

reproductions of animals bearing 

desirable traits can thus be anticipated, 

although this is not yet practical on a 

commercial scale. 

 Environmental Factors 

Heat regulation in livestock especially 

cattle is of great economic significance, 

because mammals attempt to maintain a 

constant optimal body temperature [8]. 

Low temperatures tend to prolong animal 

development and high temperatures tend 

to retard it. Depending on their size, body 

shape and insulation through tissue and 

fur, some animals have a relatively 

narrow zone of temperature tolerance and 

others (e.g. cattle) a broad one. Static 

magnetic fields, for reasons still 

unknown, also retard animal development 

[10]. 

 Nutritional Factors 

[18] reported that the quality and quantity 

of usable meat depends on the animal’s 

plane of nutrition, i.e., whether it is over 

or underfed. The composition of the diet, 

especially the amount of protein 

provided, is also an important factor 

regulating animal growth and 

development [1]. Cattle digest cellulose 

which is better adapted to poor-quality 

diets, but their ruminal microorganisms 

degrade high-quality protein if supplied 

in excess, because producing high-quality 

protein animal feed is expensive. Several 

techniques are employed or experimented 

with to ensure maximum utilization of 

protein. These include the treatment of 

feed with formalin to protect amino acids 

during their passage through the rumen, 

the recycling of manure by feeding it back 

to cattle mixed with feed concentrates, or 

the partial conversion of petroleum 

hydrocarbons to protein through 

microbial action [16]. In plant feed, 

environmental factors influence the 

availability of crucial nutrients or 

micronutrients, a lack or excess of which 

can cause a great many ailments. In 

Australia, for instance, where the soil 

contains limited phosphate, cattle are 

being fed additional phosphate to 

increase the efficiency of beef production. 

Also in Australia, cattle and sheep in 

certain areas were often found losing 

their appetite and dying in the midst of 

rich pasture; this was at length found to 

be a result of cobalt deficiency in the soil 

[6]. 

[7] stated that plant toxins are also a risk 

to grazing animals; for instance, 

fluoracetate, found in some African and 

Australian plants, kills by disrupting the 

cellular metabolism. Certain man-made 
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pollutants such as methyl mercury and 

some pesticide residues present a 

particular hazard due to their tendency to 

bioaccumulate in meat, potentially 

poisoning consumers [16]. 

CONCLUSION 

Evolution has acted so that genes and 

environment act to complement each 

other in yielding behavioral solutions to 

the survival challenges faced by animals. 

Innate, or instinctive, responses allow 

animals to benefit from generations of 

natural selection on behavior. Learning 

gives animals tools to respond to local 

conditions and changing environments. 

Understanding the relative roles of genes 

and the environment in determining 

human behavior continues to create 

controversy. Behavior is best seen as the 

result of evolutionary processes that 

sometimes create, through genetic 

coding, behavioral instructions for 

animals and at other times create flexible 

mechanisms to allow animals to solve 

problems specific to their environment. 
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