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Physiological interpretation of Qur’anic references to birds and their
application in improving poultry productivity

Anwar Mahaan Sarhan!, Israa Shuhub Al-Shemary?, Hamid Mohsin Ghyadh?

Abstract

The Qur'an often talks about birds and their ability to fly, adapt to environmental conditions, communicate,
reproduce, and exhibit group behavior. Although these references have been studied in the past by theologians
and exegetes, little research has crossed disciplines to consider their possible physiological parallels with modern
avian science and the implications for poultry production systems. The present study aims to evaluate certain
Qur'anic verses on birds physiologically and their potential to improve poultry production. This study uses a
multidisciplinary methodology in the analysis of passages of the Qur’an, the study of ancient and modern
exegetical literature, and the synthesis of peer-reviewed discoveries in bird physiology and poultry science. The
results suggest that the Qur'anic references to birds thematically correlate with well-known avian physiological
systems. References to the environment correspond to mechanisms of thermoregulatory adaptation, and references
to flight correspond to musculoskeletal and aerodynamic efficiency. References to behavior and migration are
related to neuronal coordination and regulation of circadian rhythms, while references to reproduction are related
to hormone modulation and egg development. These physiological systems also similarly affect growth, egg
production, feed efficiency, and welfare status in chicken farming. The study concluded that the Qur’anic
allusions, though not scientific writings, can be a source for interdisciplinary reflection, if studied within a
scientific framework. The use of avian physiological data in chicken production can be used for heat stress
management, reproductive optimization, behavior welfare, and precision farming.
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Introduction

The Birds in the Qur'an are not just symbols but real animals that show the perfection of the creation, their ability
to adapt, their movement, their ability to communicate and their ability to survive. The Qur'anic verses contain
many references to birds, including references to their flight, group behavior, ability to adapt to the environment,
their breeding and navigation, which indicate the complexity of their biological composition. 67:19 Surah Al-
Mulk Do they not look at the birds above them, spreading and closing their wings? “It is the Most Merciful Who
brings them back to life.” Recent advances in the study of avian physiology have made it possible for us to view
verses such as these in scientific terms [1].

The biology of modern birds is a highly specialized biological system. These systems are responsible for effective
flying, thermal balance, successful reproduction and complex social co-ordination. Birds have evolved a
physiological adaptation that makes them productive and survive in their environment. This phenomenon is
evident in muscle metabolism, feather insulation, respiratory cooling, circadian control and neurobehavioral
communication processes [2]

Physiological responses in poultry science are important in terms of production efficiency, animal welfare and
economic sustainability The poultry industry is present everywhere in every corner of the world and it is
responsible for the supply of cheap meat and eggs. “It is very important to provide food security. In response to
increased heat stress, disease strain, environmental sustainability and welfare legislation, poultry industry
scientists are developing new ways to increase production while meeting ethical standards. The ideas presented
in this paper can be used for the improvement of precision poultry farming through natural avian systems and
modern production practices. The study of the Qur’an and the biological sciences is a new interdisciplinary field
which needs scientific rigor and methodological balance. The current study was designed to explore the
physiological phenomena mentioned in verses of Qur’an and their importance in chicken production using a
reflective analytical framework. This technique is used to enhance scientific understanding and communication
between faith, knowledge and empirical knowledge [3].

Research Problem

Despite the many references to birds in the Qur’an and the incredible advances in the field of avian physiology
and poultry science, a gap still exists in the interdisciplinary research linking the two in a strict scientific frame.
Most of the earlier studies on the birds in the Qur’an have focused mainly on linguistic analysis, classical exegesis,
symbolic meanings, or theological reflection. There has been little attention to exploring whether the references
may also indicate observable physiological principles relevant to the modern biological sciences. Therefore, the
scientific potential applicability of these verses to generate research hypotheses for applied poultry production
remains poorly explored.

Research Objectives

The key aim of this study is to offer a contemporary physiological interpretation to some selected Qur'anic
references associated with birds and to examine their possible applications for enhancing poultry productivity in
contemporary production systems.

This study aims to specifically identify the verses of the Qur’an that describe birds in the context of flight,
movement, thermal adaptation, reproduction, communication, and collective behavior. These themes are critical
not only for the biological survival of birds in nature but also for performance in commercial poultry systems.

Quranic Bird Studies

The classical and modern Qur’anic scholars studied birds from linguistic, theological, symbolic and contemplative
points of view. Birds are often used to illustrate God’s power, the knowledge of creation and morality in the
classical tafsir literature. The verses describe birds flying, communicating and working together as evidence of
the order of God and the power of the Creator. The spread and fold of the wings of birds and their suspension in
the sky in Surah Al-Mulk (67:19) and Surah An-Nahl (16:79) were interpreted in the traditional reading of the
Qur’an as signs of God’s control over His creation, not as a biomechanical process [4].

Qur’anic natural phenomena are increasingly being scientifically reflected in today’s academia. Recently, the
Qur’anic references to birds have been linked to zoology, ecology, and physiology, especially in the discussions
of the birds’ migration, instinctive navigation, and flock formation. Much of this material is descriptive and lacks
methodological rigor, leading to symbolic interpretations or exaggerated claims of scientific miracles that are not
always backed by evidence [5]. It muddies the waters for academics between serious scientific thought and post
hoc interpretation of the text.

It is important to understand that the Qur'an is a guidebook and not a biology textbook, and a balanced scholarship
acknowledges this. But its constant encouragement for the study of natural systems leads to evidence-based
scientific research. However, when viewed through a scientific lens and not speculation, bird passages lend
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themselves to multidisciplinary research. Qur’anic studies can participate in part of the scientific discussion,
preserving the exegetical purity and avoiding the methodological excess [4].

There is an increasing amount of research on the Qur’anic natural occurrences, but relatively few studies have
linked the Qur’anic verses on birds to contemporary poultry physiology. Very few studies on physiological data
related to poultry productivity are available; most of them deal with zoological symbolism or miracles. There is a
need for a more rigorous framework to connect quantitative biological applications to Qur’anic observation in
avian research.

Table (1) Approaches to references of the Qur’anic bird

Approach Main Focus Limitation
Classical Tafsir Theology, symbolism, divine Limited physiological
signs interpretation
Scientific Miracle Approach Scientific matching of verses Risk of exaggeration
Contemporary Analytical Reflective interdisciplinary Still limited in poultry applications
Approach reading
Avian Physiology

Avian physiology is one of the most specialized fields in vertebrate biology, with efficient systems for flight,
thermoregulation, reproduction, communication, and adaptability to the environment. Birds must balance
metabolic demand and structural efficiency for movement and survival in a variety of ecological situations, unlike
other vertebrates. These are important biological adaptations for wild bird populations and the scientific basis of
the modern chicken industry.

Birds have well-integrated musculoskeletal and respiratory systems that enable them to fly for long periods and
to achieve high aerobic performance. Birds have light bones and large pectoral muscles. They have an efficient
respiratory system, with air sacs for constant exchange of oxygen. This system allows for high metabolic rates
and energy-efficient locomotion despite prolonged physical stress. In commercial poultry species, such as broilers,
selective breeding has reduced their ability to fly. Understanding these physiological principles is essential for the
management of skeletal health , mobility, and welfare [2][3].

Birds are sensitive to changes in temperature, so thermoregulation is also a physiological requirement for birds.
Unlike mammals, birds can regulate their temperature through feather insulation, panting, evaporative cooling,
and behavioural adaptation. Heat stress is one of the principal physiological problems affecting feed intake,
immunological response, reproductive efficiency, and mortality in poultry production. To cope with thermal
stress, we need to understand endocrine response, metabolic adaptability, and environmental control systems [6].
Reproductive physiology of birds is complex and has an effect on the output of laying hens and breeder flocks.
Egg production and hatchability are dependent on hormonal control of ovulation, calcium metabolism for shell
development, and efficiency of the reproductive tract. Avian neurophysiology affects flock behaviour, stress
response, and communication, and thus, well-being in intensive production systems. Social hierarchy, stocking
density, and environmental enrichment affect corticosterone levels and behavioral stability that, in turn, affect
productivity and survival [7].

The present study highlights avian physiology as the primary scientific approach to comprehend the allusions to
birds in the Qur’an. Knowledge of the physiological behavior of birds enables researchers to determine if the
Qur’anic findings correspond to the physiological events that are useful for improving poultry management and
sustainable production.
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Figure (1) Integrated, multilevel systems approach to the study of bird flight. Aerodynamic forces are influenced
by wing shape and wing motion. The latter is actively controlled by the neuromuscular system, which is informed
by a diverse sensor suite [8].

Poultry Productivity Research

Poultry productivity studies have gained importance due to the increasing global demand for cheap animal protein,
as well as the increasing concern for sustainability, animal welfare, and production efficiency. Modern poultry
systems must be designed not only to improve meat and egg production, but also to maintain biological resilience
under intensive farming conditions. Productivity is therefore measured in terms of a wider range of indicators
such as feed conversion efficiency, immune competence, reproductive stability, survivability, and welfare status,
in addition to growth rate or egg number [7].

The growth performance and the feed efficiency remain the major indices of economic success in the production
of broilers. Fast genetic selection has resulted in improvement of body weight gain and feed conversion ratio, but
has at the same time increased the incidence of metabolic disorders, skeletal abnormalities, oxidative stress, and
cardiovascular complications [9]

In the layer industry, productivity is closely related to reproductive physiology, egg quality, and adaptation to the
environment. Laying persistence and shell quality are directly affected by calcium metabolism, ovarian function,
photoperiod management, and heat stress. High ambient temperature has been shown to reduce feed intake, impair
calcium utilization, and reduce egg production, especially in tropical and subtropical production systems. This has
intensified research into nutritional strategies, housing design, and environmental control to protect reproductive
performance from climatic stress [10].

Furthermore, behavioral welfare is now an important factor in the productivity of broilers and laying hens.
Stocking density, social stress, aggression, and feather pecking, fear responses all influence endocrine balance
and immune function, often resulting in increased mortality and lower performance. Research has shown that
welfare-centred management systems can result in superior ethical standards as well as measurable improvements
in production outcomes through decreased physiological stress and improved flock stability [11].

Recent advances in precision poultry farming have further revolutionized productivity research by incorporating
sensors, automated monitoring, and data-driven decision-making in production systems. These technologies allow
the early detection of heat stress, behavioural abnormalities, feeding disruptions, and disease risks, and more
precise physiological management.

Qur’anic References and Their Physiological Interpretation

1. Flight and Wing Mechanics

Birds’ precise, self-controlled flight is frequently emphasized in Qur’anic discussion of birds, encouraging
reflection on the order of creation. A commonly cited example is Surah Al-Mulk (67:19), where birds spread and
fold their wings in the air, being carried by some unseen force. Such a physiological account is consistent with
avian flight mechanics, which demands a finely-tuned interplay between musculoskeletal anatomy, aerodynamic
forces, and metabolic energy conversion [4].

Modern avian physiology demonstrates that birds fly with the help of their well developed skeletal and muscular
systems. The skeleton is light with fused bones. This makes the body less bulky and it maintains the structural
integrity of the body. The pectoral muscles are strong and give lift and thrust in wing beats. Feathers are
aerodynamic, decreasing drag from air and increasing energy efficiency during flapping and gliding [12].

The Qur’anic emphasis on the regularity and stability of flying may be related to neuromuscular coordination.
The act of flight is a complex biological process controlled by the central nervous system, which integrates muscle
contractions with sensory information to maintain balance, orientation, and stability in different atmospheric
conditions. Survivors among long-distance migrants and complex flockers depend on precise timing and
movement [1].

Broilers and layers are not selected for flight, but the physiological basis of wing and muscle development is at
the heart of poultry production. Growth, mobility, and welfare are affected by musculoskeletal strength, bone
density, and muscle fibre composition. Weak skeletal systems cause lameness, reduced feed intake, and increased
mortality, all of which affect production. Knowledge of the biology of avian flight can thus indirectly improve the
structural health and performance of poultry.

2. Thermoregulation and Environmental Adaptation

The Quranic references to birds stress their ability to survive and function in a variety of climatic environments
e.g., temperature, humidity and ecological pressures. Birds have highly developed abilities to thermoregulate and
adapt to their environment, which allows them to survive in the wild and in the domesticated environment. Birds
are among the most efficient vertebrates in maintaining the internal thermal balance in spite of environmental
change [4] Birds regulate their body heat by a combination of structural, physiological, and behavioural factors.
In cold climates, feathers insulate against heat loss and in warm climates, they reflect solar radiation . Birds cool
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by metabolic heat generation, vasomotor control, and evaporation by panting and respiratory water loss. The
hypothalamus receives information about internal temperature and controls physiological responses to maintain
homeostasis [13].

Environmental heat stress is particularly important for chicken production since performance is decreased at high
ambient temperatures. Heat stress reduces feed intake, endocrine function, oxidative stress, and immunological
response, and reduces development and egg production [6]. Commercial systems for broilers and laying hens are
particularly vulnerable, since they have little behavioural flexibility and high metabolic demands. Therefore,
ventilation, evaporative cooling, and housing design are important in modern poultry management.

From a physiological viewpoint, the verses in the Qur’an relating to the survival of birds in the atmosphere might
be connected with their adaptive thermoregulatory systems. The stability of birds in changing environments may
be due to coordinated biological control, not one physiological activity. Synchronization of metabolic rate,
respiratory efficiency, and hormonal signaling pathways enables life under environmental stress [4].

Knowledge of these adaptation mechanisms in chicken production can contribute to the resilience of intensive
agricultural systems. Avian thermophysiology provides support for genetic selection for heat tolerance,
antioxidant supplementation and habitat enrichment. Thus, the study of birds’ environmental adaptability
increases the knowledge on biology and the productivity and welfare of modern poultry.

3. Reproduction and Egg Formation

Bird reproduction is one of the most tightly regulated physiological systems in vertebrates. It has perfect hormonal
synchrony, efficient food utilization, and tightly controlled sensitivity to the environment. The Qur'an speaks of
life cycles, creation, and variety, and encourages the study of reproductive phenomena as part of the biological
design. Physiologically, the terms refer to the complex mechanics of reproduction and egg development in birds
[17].

The hypothalamic-pituitary-gonadal axis regulates the secretion of reproductive hormones (gonadotropin-
releasing hormone, luteinizing hormone, and follicle-stimulating hormone) and thus avian reproduction. These
hormones control the development of ovarian follicles, ovulation, and reproduction in laying hens. This method
allows efficient production of eggs on a periodic cycle with controlled photoperiod and nutrition [14].

Egg production is a complex process involving many organ systems. The ovary is the yolk. The oviduct adds the
albumen, forms shell membranes, and forms calcium carbonate shells. The quality of the eggshell depends on the
calcium metabolism, which in turn depends on proper nutrition, intestinal absorption, and bone mobilization.
Disruption of these processes can have an impact on egg quality, shell fragility, and hatchability, which has an
economic impact on poultry production systems [15].

Temperature, illumination, and stress are other important factors influencing reproduction. Hormonal imbalance,
reduced feed intake and follicular growth leading to decreased egg production and shell quality may also occur
due to heat stress. Avian reproductive physiology is sensitive to environmental cues, as demonstrated by the
disruption of circadian and reproductive cycles by poor photoperiod management[16].

The reproductive systems are very important to improve the laying performance and productivity in chicken
farming. Avian reproductive physiology is the basis for stress reduction, lighting regulation, and nutritional
calcium optimization. In a philosophical sense, the Qur’anic accounts of the creation of life and biological
diversity may be related to the amazing specificity of the reproductive systems of birds that maintain the continuity
of life by means of finely tuned physiological mechanisms [4].

4. Social Behavior and Collective Movement

Birds have some of the most complex group behavior of animals, with highly structured social systems and
collective movement patterns. Birds migrate in groups and communicate with one another in a structured way .
This raises naturally questions about the biological mechanisms that allow such intricate organization . In terms
of physiology and behavior, they are related to neurobiological control, sensory integration, and social hierarchy
dynamics.

Neuroendocrine signaling and sensory perception in birds control social behavior. Hormones such as
corticosterone control stress, social dominance, and group cohesion. Stress, aggression, reduced eating, and
immune dysfunction can be caused by crowded or chaotic social environments. Conversely, stable social systems
reduce physiological stress and promote health [7].

The flocking of birds is controlled by finely tuned visual, aural, and spatial inputs. Birds can alter their posture
relative to neighbours in real time based on rapid brain processing. Minimizing predation risk, maximizing flight
aerodynamics, and optimizing resource collection improve survival. The processes involve integration of sensory
input and motor output pathways, and show remarkable neurological efficiency [17].

Social behaviour affects productivity and welfare in poultry production systems. Feather pecking and aggression
can be caused by social instability resulting from high stocking density, lack of environmental enrichment, and
poor spatial organization. Behavioral abnormalities increase stress physiology and reduce productivity. Good
group management increases access to feed, mortality, and flock homogeneity.

The development of welfare oriented poultry systems is advanced by understanding avian social and collective
behaviour. Avian behavioral physiology provides the basis for optimization of stocking density, environmental
enrichment, and group stability. References in the Qur'an to coordinated bird movement can be viewed as an
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invitation to reflect upon the precision and coordination of natural biological systems currently under further study
by modern science [1].

5. Migration and Navigation Physiology

One of the most astonishing biological phenomena is bird migration . It involves extraordinary physiological and
neurological capabilities for highly coordinated long-distance seasonal migrations . The Qur'an mentions birds
flying in formation . One wonders what mechanisms allow such exacting direction and stamina . Migration and
navigation in birds are controlled by endocrine modulation and by magnetoreception and energy metabolism. Biol
[14]

Circadian and circannual rhythms mediate seasonal behavioural changes such as fattening, reproductive
suppression, and migratory restlessness. These cycles are controlled by complicated interactions between the
hypothalamus, the pineal gland, and environmental cues such as the length of the day. Birds increase their stores
of lipids, oxidative capacity, and muscular endurance in preparation for migration, enabling them to fly long
distances without stopping [16].

Birds are equipped with many sensory systems to orient during long-distance migrations. Studies have shown that
birds use the geomagnetic field, the position of the sun, patterns of polarized light, and visual landmarks to
maintain their sense of direction. Some proteins in the retina and in the cerebral processing centers can detect the
magnetic field of the Earth, but the exact mechanisms are still being studied ( magnetoreception ) . These
integrated systems enable birds to navigate with remarkable accuracy in changing environments [15].

Although commercial birds do not migrate, the physiological mechanisms underlying migration are still important
in poultry production. Energy metabolism, circadian rhythm regulation and hormonal balance influence the eating,
growth and reproduction of broilers and laying hens. Employ circadian biology-based lighting management
practices within the chicken house to enhance development and egg production. Feed conversion and economic
production are affected by fat deposition and metabolic efficiency.

Thus, bird migratory physiology offers insights into systemic biological control, particularly energy utilization
and temporal organization of physiological function. The paper relates Qur’anic references to organized and
purposeful flight in birds to these coordinated biological systems that have enhanced environmental sensing and
internal physiological regulation.

Discussion

In the present study, we have approached the Qur’anic allusions to birds from a modern physiological perspective
to find out any links between the textual observation and the modern avian science. These results suggest that
many descriptions of birds in the Quran may relate to physiological processes such as flight mechanics,
thermoregulation, reproduction, social behavior and migratory navigation. To maintain methodological integrity
and interpretive balance, these alignments should be understood as conceptual correspondences, not scientific
claims.

The avian physiology provides us with a scientific account of the biological events in the Qur’an. The high
efficiency of the flight system is attributed to the integrated musculoskeletal structure, respiratory adaptability and
metabolic optimization. Thermoregulatory processes show how birds can maintain their internal stability despite
external changes. It is a vital survival trait and one of the major challenges in chicken production. These
physiological mechanisms are well described in the modern literature and are the basis for many commercial
poultry husbandry strategies[18].

The study also shows that the avian reproductive physiology and the control of behavior are interrelated systems
influencing production. Reproductive hormones, calcium metabolism and environmental sensitivity also affect
egg production efficiency and egg quality. Flock performance, welfare and disease resistance are influenced by
social behaviour and stress physiology. These observations highlight the relevance of considering poultry as
complex biological systems regulated by interlinked physiological networks rather than production units.

The study emphasizes the importance of distinguishing scientific explanation from theological meaning. Qur’anic
references can lead one to think about natural events but they are not scientific laws. They are conceptual stimuli,
stimulating observation, thinking and scientific inquiry. This difference is necessary in order to avoid scientific
overstatement and maintain academic credibility in multidisciplinary research [5].

The application of physiological knowledge to the production systems of chickens is discussed. Knowledge of
natural bird adaptations can improve housing, environmental control, feeding and wellbeing. The principles of
thermoregulation can help to alleviate heat stress and behavioral physiology can help to improve flock
management. This work makes a contribution to precision poultry farming by combining biological knowledge
and production efficiency.

Practical Applications for the Poultry Industry

Combining the physiology of avian biology and Qur’anic interpretation can benefit the current methods of chicken
production. The multidisciplinary conceptual framework of this study will help commercial chicken farmers to
apply biological understanding to improve production, welfare, and sustainability [6].

Heat stress management is a major problem in intensive poultry production, particularly in hot climates. The
knowledge of the avian mechanisms of thermoregulation, such as evaporative cooling, feather insulation, and
metabolic adjustment, can be useful to improve environmental control systems. Examples are optimized
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ventilation, evaporative cooling, and bird friendly housing. Such techniques are closely related to improved feed
intake, development, and egg production under heat stress [13].

Another important use is to improve reproductive performance. Physiology of reproduction in birds, particularly
hormonal control and calcium metabolism, may be a basis for feeding and illumination methods in layer
production. Photoperiod control , mineral supplementation and stress reduction can increase laying persistence ,
eggshell quality and hatchability . These treatments are commonly available in commercial systems, but a better
physiological understanding allows for more accurate and adaptive control [14] [15]

Another big use is in behavioural wellbeing management. Birds’ social behaviour and stress physiology can be
exploited to develop housing systems that reduce aggressiveness, feather pecking and social instability. Managing
stocking density, habitat enrichment and stabilizing group structures can help reduce stress hormone levels and
improve flock performance. Economic benefits and improved ethics are achieved through decreased mortality and
uniformity with welfare oriented production methods [7] [11]

Avian biological rhythms and migratory physiology can also improve chicken nutrition and growth. Circadian
biology-based light management programs control nutrition, metabolism, and reproduction. Precision poultry
farming involves the use of data-driven environmental control to maximize flock biological performance [16].

Conclusion

The present study aimed to give a modern physiological interpretation of Qur’anic references to birds and to
explore their possible relevance to contemporary poultry production systems. Using an interdisciplinary analytical
framework that combined textual analysis, avian physiology, and applied poultry science, the study demonstrated
that references to birds in the Qur’an could be meaningfully grouped into major biological themes such as flight
mechanics, thermoregulation, reproduction, social behavior, and migratory navigation.

Results indicate a strong association of these themes with known physiological systems in birds. Descriptions of
flight are congruent with musculoskeletal efficiency and aerodynamic principles and references to environmental
adaptation are congruent with thermoregulatory mechanisms that allow birds to maintain homeostasis across
climatic conditions . Similarly, reproductive references reflect the complexity of hormonal control and oogenesis,
and behavioral descriptions reflect neuroendocrine control of social organization and stress response . Finally,
concepts associated with migration are related to circadian regulation, energy metabolism and navigational
biology.

Applied, the study highlights how a better knowledge of avian physiology can contribute to the improvement of
poultry production systems. The practical implications are better management of heat stress, better reproductive
performance, better welfare conditions and more efficient feeding and environmental control systems. These
applications show that natural avian systems are a source of biological knowledge that can help to develop more
sustainable and precise poultry farming.

As a methodological starting point, the study indicates the importance of distinguishing between scientific
interpretation and theological meaning. The Qur’anic text is here used as a source of reflection in which natural
phenomena are to be observed, and not a direct source of scientific laws.
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