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ABSTRACT
In order to run a loft commercially, need to know the functions of 
various physiological functions of pigeons. Many specialties in these 
organ systems of pigeons enrich us to maintain them properly. Own 
experiences, oral communication with the pigeon breeders, and adequate 
verified information from various corners on pigeons especially English 
tipplers, racing homers, and king pigeons were used in this systematic 
review. Out of 10 different organ systems of pigeons, from integumentary 
to reproductive system showed many specialties especially powerful 
flight, crop milk, many air sacs, and neurotransmitters of pigeons. In 
addition, at the time of pigeon flying of tippler and racing homer pigeons 
it was possible to observe their flying endurance, and king pigeons were 
significant for their overall growth in many lots of Bangladesh.
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INTRODUCTION

After hatching of many fancy pigeons, it shows numerous colorful 
pigmentations as various tracts. The skin of pigeon is divided into outer 
epidermis and inner dermis [1]. Feral pigeons in the rock-pigeons group 
showed other pigmentation as well. Local and crossbreds are used as 
squab meat for human consumption everywhere. In the meat or hen group, 
king, carneau, maltese, and runt are reared as meat. In Bangladesh, king 
pigeons are reared as fancy but actually this is a meat breed in the world 
[2]. Learning functions are highly similar in avian and mammalian brains 
[3]. Pigeons cardiac muscle is dense and active for evolutionary trends for 
many years. To know the physiology of pigeons, blood parameters need 
to be diagnosed especially in racing homer pigeons [4]. Birds eat a lot of 
feed because they have a very high rate of metabolism.  Their diet consists 
mostly of seeds although a small number of plants and insect. The crop 
is a holding gland and its glandular proventriculus and muscular gizzard 
are useful for the digestion of complex food. Crowley, Deakin University 
of Australia, said that pigeons, flamingoes, and male emperor penguins 
produce a milk-like substance (crop milk) to feed their young. Different 
ratio of feed is mandatory in different stages of pigeons [5]. The pigeon 
has a high metabolic rate and have an efficient respiratory system [6].  
Skull, humerus, clavicle, keel (sternum), pelvic girdle, lumbar and sacral 
vertebrae are the pneumatic bones of pigeon.  Within the epiphyses of 
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the long bones cancellous bone (spongy bone), smaller 
bones, and spleen produce blood corpuscles of pigeons, said 
Veterinarian Julia K. Whittington, Medical Director of the 
Wildlife Medical Clinic at the University of Illinois, College of 
Veterinary Medicine in Urbana. Serotonin and GABA (gamma 
aminobutyric acid) neurotransmitters are responsible 
for the tumbling tendency of tumbler pigeons [7]. These 
tumbling activities are harmful for them but selection on 
this breed has provided them more performances either in 
the sky or on the ground [8]. Unlike mammals, birds have 
no urethra or bladder, they excrete metabolized nitrogenous 
compounds in the form of nitric acid.  In most birds, both 
ovaries are present during embryonic development, finally, 
the left one becomes functional [1]. The objective of this 
review is to focus specialties in organ systems of pigeons in 
order to keep them physiologically active.

MATERIALS AND METHODS

Tumbler and roller group of pigeons: This is a significant 
group of pigeon in the world with numerous types like 
Birmingham roller, Oriental roller, parlor roller, Iranian 
tumbler, Uzbek tumbler, etc. Its flying endurance is 

noteworthy and in Bangladesh most breeders have this type 
of pigeon. The performance of these pigeons is excellent in 
the sky [8]. Breeders always provided them nutritious feed 
for regulating such physiological activities.

Racing homers: This racing homer is the best flying 
performer pigeon in the world. This bird is found all the 
cities with remarkable numbers, and Bangladesh is not an 
exception with this pigeon. Breeders used to fly this pigeon 
as competition from the very beginning [9]. From this racing 
homer, first squabbing homer then utility homer is reared 
as meat.

King pigeons: This pigeon is an important bird as meat. In 
the USA, they have pigeon plant (king pigeons) for supplying 
squab meat. In Bangladesh, this pigeon is reared as fancy 
pigeon [2]. It needs sufficient feed for productive growth. 

Features of organ systems: After slaughtering some of 
above pigeons, knowledge from other breeders, and online 
images helped to sketch all of the organ systems of pigeons, 
and was significant to mention such specialties and compare 
with other birds (Plate 1).
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RESULTS AND DISCUSSION

Integumentary system: Skin of pigeons is dry, loose, and hard 
as well and is layered by outer epidermis and inner dermis 
[10]. In all rock-pigeons group, some common different 
colors (spread black, rusty, white) easily observed. Due to 
domestication of rock-pigeons, and their feral tendencies 
helped to achieve these color genetics. Regulatory or other 
genes may be responsible for the color polymorphism of 
feral pigeons [11]. Color deviation of owl and frill pigeons 
need to cut through culling [10]. Bird wings consist of highly 
complex with their flexibility and porous surfaces [12].

Muscular system: The flesh of king pigeons is accepted 
throughout the world. The muscular weight of pigeons is 
included nearly 1/5 of the total weight [1]. Some villagers 
rear local pigeons with poultry for their protein demand 
[13]. The average weight of English tipper is 350 g, racing 
homer 315 g, and king pigeon 570 g respectively. Homer 
pigeons are remarkable in flying with powerful muscles [9]. 
Crossed indigenous pigeons are suitable for squab meat and 
these birds are good fostering also [14].

Nervous system: The size of avian brain is roughly ten times 
than the reptiles and mammals [1]. Learning and executive 
functions are highly similar in avian and mammalian brains, 
and these explain their common ancestry [3]. Nervous 
system of tumbler pigeons is very active due to continuous 
selection [9].

Circulatory system: Pigeons are active bird, so normally 
they do not suffer heart- or blood-related diseases at all. To 
know the physiology of pigeons, some blood parameters 
need to be diagnosed especially in racing homer pigeons [4]. 

Digestive system: Birds have a very high rate of metabolism.  
Their diet consists mostly of seeds although a small amount 
of greenery is consumed as well as the occasional insect. 
Sometimes, grits could be a source of many fungi that leads 
to aspergillosis. The crop is a holding area and can retain 
a considerable amount of ‘pigeon milk’ to feed the squabs.  
Feed travels down the esophagus to the proventriculus 
and gizzard. Feed at various stages (growing, incubation, 
hatching, molting, racing, etc.) need to be maintained by the 
breeders [5]. Like other birds, pigeons have no gall bladder 

[15]. Feral pigeons have enough pancreatic protease allow 
them to use effectively on the nutrients [16]. Many breeders 
of Bangladesh shared that since the beak length of squab 
of owls and frills are comparatively large and at the time 
of serving ‘pigeon milk’ by their parents, through complete 
mouth opening, squabs get sufficient feed.

Respiratory system: The pigeon has a high metabolic rate 
and have an efficient respiratory system [6].  Birds do not 
have tiny air sacs nor do they have a diaphragm. Not only the 
lungs, but also into 9 air sacs and some bones are useful for 
their proper breathing.  The lung-air sac of birds is one of the 
possible solutions to attain life in the fast lane [17]. 

Skeletal system: Since pigeons have many air sacs, and 
its spreading branches are surrounded from anterior to 
posterior vertebral column, so bones of this area comprise 
pneumatic bones. Light, thin, and plate-like keel bone is 
suitable for easy and quick flight. Avian skeleton serves an 
opportunity to gain knowledge on bones, muscles, tendons, 
nerves, etc. [18]. Ostriches and emus have hollow femur. 
Not all bones in a bird’s body are hollow, and the number 
of hollow bones varies among species. Penguins, loons, 
and puffins do not have any hollow bones. Actually, hollow 
bones do not make a bird lighter, this is a common thought 
in people [19].

Endocrine system: Serotonin hormone acts to initiate 
tumble and GABA (gamma aminobutyric acid) is responsible 
to stop this act [7]. Since, these tumbling activities are 
harmful for them but selection on this breed is increasing 
rapidly [8].

Excretory system: Unlike mammals, birds have no urethra 
or bladder, they excrete metabolized nitrogenous compounds 
(nitric acid).  The color and volume of feces indicate many 
diseases of pigeons [20].

Reproductive system: In most birds, both ovaries are 
present at their early development, but finally left one 
becomes functional in the adult [1]. An effective method 
of sex identification in pigeons is CHD1 (chromodomain 
helicase DNA binding protein-1), which is present both in Z 
and W chromosome (Maciej et al., 2017) [21].
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Organ systems Specialties

Integumentary 
system Higher pigmentation in some fancy pigeons

Muscular system Powerful flight muscle (pectoralis major) due to racing

Nervous system Powerful memory

Circulatory system Active heart; birds lack lymphatic glands

Digestive system Crop gland produces ‘pigeon milk’ for the squabs; unlike some other birds, it has no gall bladder; glandular 
proventriculus and muscular gizzard are responsible for digestion of compact feed

Respiratory system More air sacs with both lungs

Skeletal system Skull, humerus, clavicle, keel (sternum), pelvic girdle, lumbar and sacral vertebrae all are pneumatic bones of pigeons. 
Spongy bone, smaller bones, and spleen produce blood corpuscles

Endocrine system Some neurotransmitters have extra-ordinary functions especially serotonin and GABA (gamma aminobutyric acid) 
for the tumbler pigeons

Excretory system Good manure for the crops; it does not have urinary bladder

Reproductive 
system Left ovary is active for bearing light body weight; lack of prostate gland

Table 1. Organ systems of pigeons

Table 2. Features and references on different organ systems of pigeons

Features Examples References

Integumentary system There is higher pigmentation in some fancy breeds. [1,10-12]

Muscular system Pectoralis major or main flight muscle is highly powerful in pigeons. [1,9,13,14]

Nervous system Due to prehistoric domestication, it has gained notable learning behavior. [1,3,9]

Circulatory system Heart is active; lack of lymphatic glands. [4]

Digestive system Pigeons produce ‘crop milk’ within their crop. [5,15,16]

Respiratory system Both lungs have 18 air sacs. [6,17]

Skeletal system Long bones, skull, clavicle, keel, pelvic girdle, lumbar and sacral vertebrae are pneumatic bones. [18,19]

Endocrine system Serotonin and gamma aminobutyric acid plays a significant role on tumbling behavior of pigeons. [9]

Excretory system Pigeons do not have urinary bladder. [20]

Reproductive system Only left ovary bears light body weight; lack of prostate gland. [1,21]

CONCLUSIONS

The maximum pigeon breeders of Bangladesh are not well-
known about all of the organ systems of pigeons except 
digestive and reproductive system, but a mentionable point is 
that through serving nutritious feed and proper medications 
ensure the sound fitness of their pigeons. Proper diet 
ensures to continue all of the physiological activities at all. 
Nonetheless, it is recommended to all breeders of the country 
should know the scientific mechanism of all organ systems of 
their birds. Based on commercial aspects, knowledge of this 
paper will make them more efficient in their lofts.

REFERENCES

1.	 Kotpal RL. (2000). Modern Textbook of Zoology 
(Vertebrates) (2nd edn.). Rastogi Publications, 
Meerut-250002, India. 632 pp.

2.	 Kabir MA. (2020). King Pigeons can be the king of meat 
in Bangladesh. Journal of Agricultural, Biological and 
Environmental Sciences. 7:6-9.

3.	 Gunturkun O, Stuttgen MC, Manns M. (2014). Pigeons as a 
model species for cognitive neuroscience. e-neuroforum. 
5:86-92.



ISSN: 2572-6579

5

Mathews Journal of Veterinary Science

https://doi.org/10.30654/MJVS.10048

4.	 Al-Gamal MA. (2014). Blood biochemical profile of young 
and adult racing pigeons (Columba livia domestica) in 
Egypt. Middle East j Appl Sci. 4(3):528-538.

5.	 Kabir MA. (2018). Pigeons’ feed at their various stages. 
International Journal of Research Studies in Zoology. 
4(2):21-24.

6.	 Ritchison G. (2023). Respiration. In: In a class of their 
own. Fascinating Life Sciences. Springer, Cham. Available 
at: https://doi.org/10.1007/978-3-031-14852-1_7

7.	 Kabir A, Hawkeswood TJ. (2023). Action of 
neurotransmitters controlling the rolling capability of 
pigeons: a review. Calodema. 1035:1-3.

8.	 Kabir MA. (2012). Tumbling behaviour of pigeons. 
Global Journal of Science Frontier Research Biological 
Sciences. 12(6):17-19.

9.	 Kabir A. (2023). Homer pigeons: history, breeds with 
common standards, available plumage colors and 
patterns. The Pigeon Genetics Newsletter, News, Views 
& Comments, July 2023.

10.	 Adamsik M, Zigo F, Kolenic P, Ondrasovicova S. (2021). 
Exterior evaluation of selected breeds of pigeons: owls 
and frills. Folia Veterinaria. 65(2):27-35.

11.	 Derelle R, Kondrasov FA, Arkhipov VY, et al. (2013). 
Color differences among feral pigeons (Columba livia) 
are not attributable to sequence variation in the coding 
region of the melanocortin-1 receptor gene (MC1R). 
BMC Research Notes. 6: 310.

12.	 Aldheed MA, Asrar W, Sulaeman E, Omar AA. (2016). A 
review on aerodynamics of non-flapping bird wings. J 
Aerosp Technol Manag. 8(1):7-17.

13.	 Kabir A. (2024). Traditional consumes of squab meat in 
Bangladesh. Mathews J Vet Sci. 8(3):46. 

14.	 Kabir MA. (2013). Productivity of crossed indigenous 
pigeon in semi-intensive system. Basic Research Journal 
of Agricultural Science and Review. 2(1):1-4.

15.	 Higashiyama H, Kanai Y. (2021). Comparative anatomy 
of the hepatobiliary systems in quail and pigeon, with 
a perspective for the gallbladder-loss. J Vet Med Sci. 
83(5):855-862.

16.	 Ciminari ME, Moyano GDV, Chediack JG, Claviedes-Vidal 
E. (2005). Feral pigeons in urban environments: dietary 
flexibility and enzymatic digestion? Revista Chilena de 
Historia Natural. 78:267-279.

17.	 Maina JN. (2008). Functional morphology of the avian 
respiratory systems, the lung-air sac system: efficiency 
built on complexity. Ostrich. 79(2):117-132.

18.	 Takeshi Y. (2010). Animal bone specimens’ preparation 
method. Environmental Archeology Section. Nara 
National Institute for Cultural Properties.

19.	 Costain R. (2018). Avian adaptations. Montana 
Natural History Center. Available at: https://www.
montananaturalist.org/

20.	 Kabir MA. (2014). Symptomatic treatments of some 
common diseases of fancy pigeons in Bangladesh. Acme 
Journal of Animal Science, Livestock Production and 
Animal Breeding. 1(1):1-4.

21.	 Maciej M, Joanna G, Patrycja F, Arkadiusz M. (2017). 
Determining sex in pigeons (Columba livia). World 
Scientific News. 73(2):109-114.


	Title
	Corresponding Author

	ABSTRACT
	Keywords

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	Table 1
	Table 2

	CONCLUSIONS
	REFERENCES

