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UNIT -V
General Charactersof Aves

The Aves belong to the phylum Chordata of the animal kingdom. It has about 9,000 species. Aves are
adapted to fly. All the birds come in the class Aves. They show courtship, parental care, nest building,
and territorial behaviour.
Characteristics of Aves
Birds are warm-blooded animals.
Their forelimbs are modified into wings.
They have well-developed flight muscles that help during the flight.
Their hind limbs are adapted for walking, hopping, perching, grasping, wading and swimming.
There are epidermal scales on their legs.
The endoskeleton is bony with long hollow bones filled with air cavities. known as pneumatic bones.
Their spindle-shaped body minimizes resistance of the wind.
The feathers help in preventing heat |oss and reduce air friction by providing passage to the air.
Thereis no skin gland except the oil gland.
. The lower and upper and jaws are modified into a beak.
. They have no teeth.
. They have sharp eyesight.
. The alimentary canal has a crop and a gizzard. The crops help in softening food, and the gizzard helpsin
crushing the food.
. Pigeons and other seed-eating birds lack agall bladder.
. They have spongy and elastic lungs for respiration.
. The special vocal organ called syrinx is present at the base of trachea.
. Their heart is four-chambered.
. RBCs are oval, nucleated and biconvex.
. 12 pairs of crania nerves are present.
. They have a single ovary and oviduct on the left side
. All the birds are oviparous and exhibit sexual dimorphism. The eggs have four embryonic membranes-
amnion, chorion, alantois, and yolk sac.

General Charactersof Mammalia

Animals belonging to class Mammalia are referred to as mammals. Mammals are one of the most evolved
speciesin the animal kingdom categorized under vertebrata.
They exhibit advanced characteristics which set them apart from all other animals. They are characterized
by the presence of mammary glands through which they feed their younger ones.
They are distributed worldwide and have adapted well to their surroundings — from oceans, deserts and
Polar Regionsto rainforests and rivers etc.
Let us have a detailed look at the characteristics and classifications of the animals belonging to the class
Mammadlia.
Characteristics of Mammals
Following are alist of distinct characteristics of mammals that separates them from other classes:
Mammals are warm-blooded animals who give birth to their younger ones.
They are the most dominant form of animals found in amost all types of habitats.
They have mammary glands that help them produce milk to feed their younger ones
Presence of region of the brain known as Neocortex
Their skin possesses il glands (sebaceous glands) and sweat glands (sudoriferous glands).
The fur of hair throughout the body which helps animals adapt to their environment.
They are heterodont, i.e., possess different types of teeth.
Mammals also possess cervical vertebrae.
The skull is dicondylic.

10. Thetrunk is divided into thorax and abdomen.
11. The mammals respire through lungs.


https://byjus.com/biology/respiration/
https://byjus.com/biology/vertebrates/

12.
13.
14.
15.
16.
17.
18.

Good sense of hearing as mammals are aided with 3 middle ear bones

Mammals have a four-chambered heart. The sinus venous and renal portal system are absent.
Presence of single-boned lower jaws.

The brainiswell developed divided into cerebrum, cerebellum and medulla.

They possess 12 pairs of cranial nerves.

Exhibit one of the most advanced forms of Diaphragms.

The mammals can lay eggs also. They are known as viviparous.

PIGEON
Pigeons Frontal or forehead Crown or top of head
Lores Iris
Nostril cere — ' Auriculars or ear feathers
Beak Fox

Nape

Throat or bib area Neck blend or hackle

Crop region Scapularc or heart saddle

Breast or chest Second wing bar

Rump
First wing bar

Wrist or wing butt

Spurious wing or

thumb feathers Primary remiges

or wing flight
Secondary remiges

or wing flight
Flank
Leg or tibia
& i Vent region o |
. etrices or main
The Facts: Tarsus or shank tail feathers

The compact, boat shaped streamlined body of pigeon iswell adapted for their aeria mode of life. The
body of pigeon is divisibleinto head, neck, trunk and tail.

Headis comparatively small, spherical and situated at the anterior most part of the
body. Beaks present anteriorly are formed by the elongation of upper and lower jaw and they are devoid
of teeth. At the base of the beak are the external nostrils overhung by a swollen, sensitive soft skin
called cere. Eyes are prominent, round and laterally present. Eyes are protected by an upper eyelid, lower
eyelid, and a transparent nictitating membrane. Posterior to the eyes are the ear openings which lead to
the tympanic membrane by short tube, external auditory meatus. Neck is flexible, cylindrica and long
which connects the head with the trunk.

The spindle shaped trunk bears a pair of wings and a pair of legs. The cloacal aperture opens ventrally
at the hind end of the trunk. Dorsally the base of the tail has a knob like papilla, which bears the opening
of the preen gland or uropygia gland. It is the only cutaneous gland present and its oily secretion is used
for lubricating or preening the feathers. The tail is used as arudder in flight. Fore limbs are modified into
wings. The wings have three typical regions, the upper arm (brachium), lower arm (ante - brachium) and
the hand (manus). Three clawless and imperfectly marked digits are present on each hand. While at rest,
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each forelimb is folded in the form of ‘Z’; during flight they are extended. With the modification of the
forelimbs for flight, the whole weight of the body is supported by the hind limbs, while the bird is at rest
or walking; the hind limbs are therefore attached anteriorly from the trunk to balance the body and
support the weight of the body at rest. They are warming blooded or homeothermic.

Digestive System of Pigeon

The digestive system of pigeon is well developed and includes an alimentary canal and the digestive
glands.
Alimentary Canal:

The aimentary cana of pigeon is long, tubular and coiled. It comprises mouth, bucca cavity,
pharynx, oesophagus, stomach, small intestine and large intestine which open to the exterior by cloacal
aperture. All the segments of alimentary canal fall into following three categories- foregut or stomodeum,
midgut or mesenteron and hindgut or proctodeum.
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1.Foregut or Stomodeum

The portion of aimentary canal from mouth to stomach region islined by ectodermally derived layer.
It includes following organs:

()Mouth:

The anterior most opening of alimentary canal is called mouth. In pigeon, mouth is a wide dlit-like
aperture, bounded by the upper and the lower horny beaks having no teeth. The mouth is followed by
buccd cavity.

(i) Buccal Cavity:

The featureless buccal cavity has a large, narrow, triangular and pointed at the tip the tongue at its
floor. The tongue has few taste buds and mucous glands, and has the function of manipulation of food.
The buccal cavity isfollowed by pharynx.

(iii) Pharynx:

The posterior most part of buccal cavity may be called the pharynx. A pair of elongated apertures, the
posterior nares, opens in the roof of the pharynx. They are covered by palatal folds of skull roof. Just
behind the posterior nares opens a single median aperture of the pharyngotympanic or eustachian tubes.
At the floor of the pharynx occurs an oval aperture with tumid lips which is called glottis. The glottis
opens into the trachea. Posteriorly, the pharynx opensinto the oesophagus.

(iv) Oesophagus and Crop:

Oesophagus or gullet is along, wide, distensible and thick-walled tube which runs backward through
the neck to join a large dilated reservoir or crop. It is a large, thin-walled, bilobed, elastic and non-
glandular sac. The crop enables the bird to store quickly swallowed food for later digestion. It is
especially large in graminivorous (gram-eating) birds such as pigeons, finches, buntings, parrots, etc.

(v) Stomach:



The stomach is differentiated into an anterior glandular proventriculus and a posterior muscular
gizzard.

(a) Proventriculus:

The proventriculus is a small, thick- walled and glandular structure appearing externally as a slight
dilation of the oesophagus but it is a gastric structure. Its thick mucus lining secretes the gastric juice. The
spleen is a small, ova red body and remains attached to the right side of the proventriculus by
peritoneum.

(b) Gizzard:

The gizzard represents the pyloric region. It is large hard, muscular and laterally compressed having
the shape of biconvex lens. The thick walls of gizzard have thick muscles radiating from two tendons. Its
narrow lumen is lined by an epithelium in which are present humerous minute tubular glands, which
secret a fluid (koilin) which becomes thick, horny and of a yellow or green colour and lines the gizzard.
Its yellow or green colour is due to regurgitated bile.

The cavity of gizzard aways contains small tones or grit swalowed by the bird. These stones help
the gizzard in grinding the food. The gizzard into small intestine and the opening of gizzard into small
sphincter, called the pyloric valve or pylorus. In carnivorous birds the gizzard is not so muscular.

2. Midgut or Mesenteron:

The midgut, mesenteron or small intestine is a narrow tube and has a lining of endodermally derived
epithelium. The small intestine is divided in an anterior duodenum and a posterior ileum. The bile and
pancreatic ducts usualy open into the distal limb of duodenum. In pigeon the left bile duct enters close to
the pylorus.

(a) Duodenum:

The duodenum arises from the dorsal side of gizzard so that the pyloric opening of gizzard into
duodenum lies close to the cardiac opening of proventriculus into gizzard. The duodenum forms a U-
shaped loop enclosing the pancreas between its two limbs.

(b) lleum:

The portion of the small intestine behind the duodenum is called ileum lleum is a long and coiled
tube of uniform diameter. Itsinner epithelial lining is thrown into numerous minute, finger-like processes
or villi, which greatly increaseits area of secretion and absorption.

3. Hindgut or Proctodaeum:

The slender ileum continues into large intestine of similar diameter. The function of ileum and large
intestine is externally marked by the presence of a pair of small conical, blind pouches, the rectal or colic
caeca. The rectal caeca probably absorbs some water from digestive food. The large intestine or hindgut
(proctodaeum) is a short tube and comprises an anterior rectum and a posterior cloaca.

(a) Rectum:

The rectum is narrow and is of same diameter as the ileum. It opens into cloaca. Its opening into
cloacais guarded by an ana sphincter.
(b) Cloaca:

The cloaca is a large chamber and divided into three linear compartments: an anterior coprodaeum
which receives the rectum, a short middle urodaeum into which urinary and genital ducts open, and a
proctodasum which opens to the outside by the cloacal aperture or vent.

The urinary products are made solid by absorption of water in the urodaeum and the walls of other
chambers serve a similar purpose. A small, thick-walled, glandular, blind pouch of lymphatic tissue, the
bursa Fabricii, lies on the dorsal side of the cloaca.

Digestive Glands:
In pigeon, following digestive glands occur:
(i) Buccal Glands:

Pigeon has no sdlivary gland in the buccal cavity, but has a median sub-lingual gland and a pair of
angle glands near the corners. These glands are the only bucca glands which secrete mucus to moisten
the food and probably the amylase enzyme. The tongue also bears few mucous glands.

(ii) Gastric Glands:



The epithelia lining of proventriculus contains many gastric glands which secrete certain gastric
juices containing peptic enzymes.
(iii) Liver:

The liver of pigeon islarge, compact, dark red, bilobed, containing alarge right lobe and a small left
lobe. From each labe of the liver arises a bile duct, the left bile duct opens into the proximal limb near the
pylorus and the right duct opensinto the distal limb of duodenum. In pigeon, gall bladder islacking, but it
ispresent in Gallus and many other species. The liver secretes bile Juice.

(iv) Pancreas:

Between two limbs of the duodenum is a large, compact, reddish digestive gland, the pancreas.
Pancreas gives off three separate pancreatic ducts which pour the pancreatic secretions containing many
enzymesinto the distal limb of duodenum.

(v) Intestinal Glands:

The epithelial linings of intestine have many glands which secrete many enzymes. The duodenum is

lined with villi and single or branched crypts of Lieberkuhn. Goblet cells are also present.
Physiology of Digestion
Food and Feeding:

The pigeon is graminivorous and it feeds chiefly on cereals, pulses, seeds, etc. These seeds are picked
up with the beak, manipulated by tongue and lubricated inside the buccal cavity with the secretion of
bucca glands. The food is swallowed as such, because beaks lack teeth.

Digestion:

The food which is lubricated and moistened by the secretions of buccal glands inside the buccal
cavity passes through the oesophagus into the crop, where it is stored. Inside the crop, the food is softened
by joint action of body warmth, water, mucus, amylase enzyme of buccal secretions and also due to
bacterial autolytic action.

From crop the food passes into proventriculus where it is chemically acted by peptic enzyme of
gastric juice. From proventriculus the food enters the gizzard where mechanical breakdown of food takes
place by muscular contractions of gizzard wall and grinding action of small stones inside the lumen of
gizzard. In gizzard little digestion of food occurs and it is made acidic by secretion of its walls which have
many hydrogen ions. The partly digested food, the chyme, passes through the pylorus into the duodenum.
In the duodenum the chyme is mixed with bile, pancreatic juices and intestinal secretions.

The chemical conversion of fats, proteins and carbohydrates into glycerol and fatty acids, amino acids
and monosaccharides, respectively, takes place in duodenum like other vertebrates. The bile salts help in
the digestion and absorption of fats. Thus, in duodenum, all the three classes of foodstuffs (i.e., proteins,
fats and carbohydrates) are converted into readily diffusible micromolecules (i.e., amino acids, glycerol
and fatty acids and monosaccharides).

These micromol ecules readily diffuse into the thin walls of ileum and mix into the blood. The bile salts
help in the digestion and absorption of fat. Thus, digestion, absorption and assimilation of food occursin
the small intestine.The undigested portion of food passes to the rectum, where absorption of remaining
water takes place. The faecal matter which is amost dry due to absorption of water is finaly €ected
through the cloacal aperture.

The large surface area, high temperature and great activity of birds necessitate a high food intake,

especially in the smaller types. Thisis due to rapid passage of food through the gut. The amount of food

taken per day may reach nearly 30 per cent of the body weight (6g) in the very small gold crest and about

12 per cent in starling weighing 75g. The food is very efficiently utilised inspite of the rapid passage.
Respiratory System of Pigeons

The flight activity requires a continuous and abundant supply of oxygen, therefore, the respiratory
system of birds is highly developed and well differentiated. Respiration is pulmonary and respiratory
organs are simple. Muscular diaphragm in birds is lacking. The respiratory system includes the respiratory
tract, the respiratory organs or lungs and the air sacs.

Respiratory Tract:
Therespiratory tract includes nares, nasal sacs, glottis, larynx, trachea and syrinx.
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(i) Nares, Nasal Sacsand Glottis:

The externa nares or nostrils are a pair of dit-like oblique apertures occurring at the base of upper
beak and are overlapped by a swollen sensitive skin, the cere. The external nares open into short olfactory
or nasal sacs which remain communicated to the pharynx by internal nares or choanae. A median dit-like
glottis lies behind the base of the tongue and it opens into the trachea. At the anterior end of trachea is
present an expanded chamber, the larynx.

(ii) Larynx:

The larynx is an expanded, voiceless chamber which occurs at the anterior most margin of trachea
and is greatly reduced in birds. The larynx is supported by a triangular cricoid cartilage, formed of four
pieces, two of which lying above are called procricoids present only in some birds. The larynx aso has a
pair of partly ossified curved arytenoids cartilages.

Thyroid cartilage found in mammals is absent. There are no vocal cords which are the characteristics
of mammals, therefore, the larynx of birds does not function as a sound producing organ. Larynx opens
into along trachea.

— arterias
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Fig. 26.33 Pigecn. Respiraiony system (lungs and ar 5306 In ventral view
(iii) Trachea:

The trachea is a long, cylindrical and flexible tube running backward through the neck. It occurs
beneath the oesophagus and is displaced to the left in the middlie region by the crop. On entering the
thoracic cavity it expandsinto a syrinx and then divides into two bronchi, one for each lung.

The walls of tracheal and bronchial tubes are supported by a series of closely-set rings. All the
tracheal and thefirst bronchial rings are bony and completely surround the tube. While the bronchial rings
are incomplete mesially and cartilaginous.

(iv) Syrinx:

The syrinx is a vocal organ found only in birds. It is present at the junction of trachea and paired
bronchi. It is an expanded chamber called tympanum. Its wall is supported by the last three or four
tracheal rings and the first half-rings of the two bronchi. Its inner mucous membrane forms a cushion-like
thickening on each side. At the junction of bronchi a bar of cartilage, called the pessulus, extends dorso-
ventrally and supports an inconspicuous fold of mucous membrane, the membrana semilunaris.

The mucous membrane of inner walls of each bronchus forms an internal tympaniform membrane
and an external tympaniform membrane associated with the outer wall. These tympaniform membranes
enclose an interclavicular air sac just beneath the semilunar membrane.

The movement or functioning of tympaniform membranes is controlled and regulated by a pair of
intrinsic syringeal muscles which arise from the sides of the trachea and are inserted into the syrinx, and a
pair of sternotracheal muscles arises from the sternum and is inserted into the trachea.

The sound (voice) is produced by the vibrations of the semilunar membrane as the air is forcibly
expelled from the lungs, during expiration, passes between them. The pitch of the voice is atered by
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sternotracheal and intrinsic syringeal muscles which change the tension on the semilunar tympaniform
membranes and so the pitch of the sound. The syrinx is absent in ostriches and storks, etc.
Respiratory Organsor Lungs:

The lungs of pigeon are bright red, small, compact, dightly distensible, being solid, spongy, highly
vascular organs. They differ from those of other vertebrates in that they do not store air. They lie in the
pleural cavities which are separated from the peritoneal or abdominal coelom by an oblique septum.

The dorsal surface of the lungs is closely applied to the ribs and thoracic vertebrae and has no
peritoneal covering. Their ventral surface is free and covered by a specia fibrous peritoneal membrane
caled pleura or pulmonary aponeurosis. Small fan-like muscles called costopulmonary muscles arise
from the junction of vertebral and sternal ribs and are attached to the pulmonary aponeurosis.

The bronchus entering a lung from the antero-ventral side does not branch immediately as in other
tetrapoda and is called primary bronchus. Within the lung, it loses its cartilaginous rings and continues up
to itsdistal or posterior end, and is called mesobronchus.

The mesobronchus gives off branches to air sacs and also gives off severa secondary bronchi which
may be distinguished as dorsal, ventral and lateral according to their position. The secondary bronchi
(dorsal and ventral) then branch into tertiary bronchi or parabronchi.

The parabronchi form an intricate system of branching and anastomosing thin-walled air capillaries
forming loops and also join recurrent bronchi. The lung parenchyma has hexagonal areas, each has a
central parabronchus, surrounded by a system of air capillaries and interlacing blood capillaries. Thus,
parabronchi and air capillaries do not end blindly.

There is no dead space in the lungs. Each air capillary opens by both ends into a parabronchus.
Alveoli are not found in the lungs. The air capillaries are lined with a vascular respiratory membrane and
they come into contact with blood capillaries for an exchange of gases. In birds, thus, the branches do not
have blind endings in aveoli as in mammals. They form an inter-communicating system of bronchi,
parabronchi, and air capillaries forming complete air circuitsin which air circul ates.

Air Sacs:

From the mesobronchus arise secondary bronchi (dorsal, ventral and lateral), dorsal and ventra
divide into parabronchi, but in each lung lateral secondary bronchi do not divide but pass through walls of
the lung and enter the air sacs except the abdominal air sacs which are connected with the mesobronchus.
The air sacs are, thus, dilations of the bronchi.

The air sacs are large, thin-walled membranous, non-muscular and non-vascular structures. They do
not increase the respiratory surface and lie among the viscera and also extend into some of the larger
bones. Their total volume is more than that of lungs and fills up much of the body cavity. Openings of
bonchi into air sacs are called ostia.

From the anterior ends of air sacs arise small recurrent bronchi or sacco-bronchi, which connect the
sacs with parabronchi and the air capillaries of the lungs. Cervical air sacs have no recurrent bronchi. The
pure air is returned from air sacs into the lungs through these recurrent bronchi. Air sacs are paired but in
pigeon, the two interclavicular air sacs fuse during early development. Pigeon has nine large air sacs and
are named according to their position in the body.

(@) Interclavicular:

It is a median, unpaired, somewhat triangular air sac connected to the secondary bronchi of both
lungs. It liesin between the angle of two limbs of the furcula. From each side of the interclavicular air sac
arises two tubular auxiliary (axillary) air sacs, one of which enters the humerus bone through a pneumatic
foramen as axillary or extra-clavicular air sac and aclavicular air sac.

(b) Cervical:

A pair of small cervical air sacs arises anteriorly, one from each lung. They lie at the base of the neck,
dorsdl to the interclavicular and alongside the vertebral column. They give out minor saccular branchesin
the neck.

(c) Anterior Thoracic:



From the side of each lung arises an anterior thoracic air sac which lies at ventral side of lung in the
anterior portion of the thorax, in close contact with the ribs and the pericardium. Each extends back and
overlaps the posterior thoracic air sacs. Its ventral wall remains covered by the oblique septum.

(d) Posterior Thoracic:

A pair of small, posterior thoracic air sacs is found in the posterior part of the thoracic cavity just in
front of abdomina sacs. Each sac overlaps the posterior end of its lung and communicates with its outer
posterior angle.

(e) Abdominal:

From the distal end of each lung arises a large abdominal air sac. Each abdominal air sac lies along
the dorsal wall of the abdomen, ventra to the kidneys, amongst the coils of the small intestine.
Functions of Air Sacs:

The air sacs are thin reservoirs of air which communicate with bronchi on the one hand and with the
pneumatic cavities of the bones, on the other hand.
They serve the following functions:

i. Accessory Respiratory Organs:

The air sacs are not respiratory organs but they help in respiration. They act as bellows forcing their
air into the lungs for ventilation at each expiration to completely renew the air in the lungs, thus, there is
no “dead space” of unrespired air in the lungs.

But, it is claimed that the anterior air sacs are expiratory (interclavicular, cervical and anterior
thoracic) and they are more active during flight. The posterior air sacs are inspiratory (posterior thoracic
and abdominal), they are more active when the bird is not flying.

ii. Lightness:

The air sacs also act as balloons giving buoyancy in flight and reducing the specific gravity of the
bird due to the contained warm air. This view is no longer supported now.
iii. Temperature Regulation:

The air sacs also help to maintain and regul ate body temperature acting as a cooling device by losing
body heat through internal evaporation, i.e., water vapours diffuse from the blood into cavities of air sacs
and pass out through the lungs, accompanied by loss of body heat.

iv. Cardiac Movements:

According to Muller (1908), the air sacs allow movement to the heart in avery rigid thorax.
v. Flight:

The best flying birds possess most highly developed air sacs which confirm their association with
flight.

Respiratory Mechanism:

In pigeon and other birds the expiration is an active process and not inspiration as in other
vertebrates. The lungs have alargeinternal respiratory surface.
i. Breathing at Rest:

In a resting pigeon during inspiration, the respiration is brought about by costopulmonary or
intercostal muscles (inspiratory) which lowers the sternum, the air sacs expand and the lungs are
compressed, thereby increasing the thoracic and abdominal cavities. It reduces the pressure on the lungs.

Air isdrawn into the posterior air sacs through the mesobronchus. At the same time air present in the
lungs enters into the anterior air sacs. Thus, in inspiration a large amount of air goes from secondary
bronchi into the air sacs.

Expiration is brought about by movements of abdominal muscles (expiratory) which raise the
sternum compressing the air sacs and expansion of lungs. By compression of posterior air sacs their air is
forced into the lungs through recurrent bronchi, and the stale air of anterior air sacs enters the
mesobronchus, trachea and finally out through the nostrils.

ii. Breathing during Flight:

During flight, the sternum and ribs become immovable to brace the wings, and the ordinary method

of inspiration and expiration by intercostal and abdominal muscles respectively is abandoned. The air
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movements in and out of the lungs are done by the elevation and depression of the back with the help of
the wing’s strokes. The faster a bird flies, the more rapid is the air circulation and gaseous exchange in the
lungs.

In birds the air is constantly renewed and passes several times over the respiratory epithelium of air
capillaries, because of intercommunicating system of tubules. The aeration of blood is absolutely
complete, allowing a high degree of muscular efficiency and maintaining a high body temperature which
ranges from 102° to 111°F (passerine birds).

Circulatory System of Pigeon

Two different fluids circulate through the body of pigeon. One fluid, the blood, along with heart and
the blood vessels constitute the blood vascular system. Another fluid, the lymph, and the lymph channels
are included under the lymphatic system.

Blood-vascular system:
This system includes blood, heart and the blood vessels:
(i) Blood:

Blood consists of plasma and corpuscles. The red blood corpuscles are oval in shape and nucleated.
The white blood corpuscles are present in much lesser number, but are of different types.

Thedifferent types of white blood corpuscles are:

(i) Lymphocytes,

(i) Heterophils,

(iii) Polymorphonuclear-pseudo-eosinophilic granulocytes,
(iv) Basophils,

(v) Eosinophilsand

(vi) Monocytes.

Blood platelets are absent in pigeon, but the blood clots quickly. New blood cells are formed in the
bone marrow and the blood corpuscles are destroyed within the spleen. Spleen is ared coloured body oval
in shape, situated on the right side of the proventriculus and attached with it by peritoneum.

(if) Heart:

The heart is an oval organ placed in the anterior part of the thoracic cavity but ventral to the
oesophagus. Heart is quite large in size in proportion to body size. It is enclosed by a thin white
membranous pericardium and the pericardial cavity contains a serious fluid. The auricles and ventricles
are digtinctly separated by agroove caled the coronary sulcus.

Sinus venosus is absent and is absorbed in the wall of the right auricle. Both auricle and ventricle are
completely divided into right and left chambers. Thus, heart is completely four- chambered and al the
chambers are lined by endocardium.

Precaval  puimonary Juguiar
t vRin
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Fig 1116 - Heart of Caliumida . A Dorsal view 6, Venitral view, C Langitudinal sectiaonal view

The right auricle is dightly larger than the left auricle. The ventricles are very powerful. The left
ventricle contains a round cavity while the right one has a crescentic cavity partly surrounding the left.



The auricles and ventricles are divided internally by inter-auricular and inter-ventricular septa,
respectively.

The right auriculoventricular valve is flap-like and muscular in nature. The presence of a single right
auriculoventricular valve is a diagnogtic feature of pigeon. The left auriculoventricular valve is
membranous and provided with two cusps (bicuspids) which are attached with the ridges of the
ventricular wall.

Cord-like fibres (chordae tendineag) are attached to the margins of the auriculoventricular valves and
to the wals of ventricles by papillary muscles. These muscles control the activity of the
auriculoventricular valves via the chordae tendineae. The right auricle receives deoxygenated blood from
three caval veins and the |eft auricle receives oxygenated blood through four pulmonary veins.

From the left ventricle the single right aortic arch originates and conveys oxygenated blood to the
different parts of the body. The right ventricle gives rise to pulmonary arch which carries deoxygenated
blood to the lungs. The left ventricle is usually called systemic ventricle and the right is called pulmonary
ventricle.

The openings of the arches are guarded by three cup-like thick semilunar valves. The working of
heart is controlled by elaborate intrinsic nervous system of heart. The wall of the right auricle bears
sinuauricular node (or pacemaker) and the atrial septum bears auriculoventricular node. A specia ring of
Purkinje fibresis also present around the right auriculoventricular wall. The rate of systole and diastole is
much faster than that in other vertebrates.

M echanism of circulation through heart:

During the diastolic phase, the heart relaxes and the auricles receive blood from the veins. The right
auricle gets the deoxygenated blood and the left auricle is filled up with oxygenated blood from the lungs
viathe pulmonary veins. The systolic action starts from the right auricle.

It actually begins from the sinuauricular node and passes to the auriculoventricular node. This wave
then spreads to the remaining parts of the heart. At the time of auricular systole, the blood comes to
ventricles through the auriculoventricular aperture. When the ventricles start contraction, the
deoxygenated blood from the right ventricle is pushed to the lungs by the pulmonary arches.

Single right aortic arch from the left ventricle conveys the oxygenated blood to the different parts of
the body. The heart of pigeon is a double circuit heart and there is no chance of mixing up of oxygenated
and deoxygenated blood except in the capillaries. Thisis a significant evolutionary advancement in birds
over reptiles.

(iii) Blood vessels:

The blood vessels include the arteries, veins and capillaries. The arteries supply blood to the different
parts of the body and break up into arterioles and finally to finer anastomosing branches—the capillaries.
The capillaries reunite to form the venules which ultimately form the veins.

Arterial system:

In pigeon, only the right aortic arch is present. It arises from the left ventricle and passes backward
between the auricles arching over the bronchus of the corresponding side. It then reaches the mid-dorsal
line of dorsal body wall and runs backward as the dorsal aorta.

The innominate or brachiocephalic arteries are unequal in length; the right one is smaller than its left
counterpart. The innominate arteries originate from the same region of the emergence of right aortic arch.
The left systemic arch is absent in all adult birds. But vestige of the left systemic arch is present in the
form of a solid ligamentous tissue extending obliquely forward.

Thearterial system of pigeon comprises of the following aortae and their branches:

Aortic arch:

An aortic arch originates from the left ventricle and then curves over the right bronchus. It reaches the
dorsal body wall and then proceeds backwards as the dorsal aorta. This right aortic arch, immediately
gives rise to two stout innominate or brachiocephalic arteries. Each innominate artery gives rise to
common carotid and subclavian arteries. The common carotid arteries run parallel with each other along
the neck region.

Each common carotid artery at the region of the thyroid gland dividesinto:
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(a) A stout vertebral artery,
(b) A dender comes nervivagi, and
(c) Aninterna carotid artery.

The internal carotid arteries — after their emergence — converge anteromedially and run forward
side by side through hypapophysial canal of the cervical vertebrae. In the anterior region of the neck the
paired internal carotid arteries come out of the hypapophysia canal and depart laterally to give off
external carotid arteries.

Theother important arteriesare:

A slender syringobronchial artery — supplies oesophagus, trachea, syrinx and bronchus. Comes nervi
vagi artery—gives many branches to thyroid, crop, oesophagus, skin of neck etc. The comes nervi vagi
artery passes alongside the vagus nerve and opens into the external carotid very near to its origin from the
internal carotid artery.

A small anterolateral branch of comes nervi vagi gives off many smaller arteries. The external carotid
artery gives origin to (i) hyomandibular artery, and (ii) facial artery. Both these arteries give off many
tributaries.

Subclavian artery:

The subclavian artery is a very stout vessel and gives rise to many arteries. After its origin it divides
into
(i) an axillary artery, and
(i) apectoral artery.

Pectoral artery:
This artery branches profusely and supplies the breast muscles.
Axillary artery:

This artery is the continuation of the subclavian artery in the armpit or axilla. The axillary artery
makes a dight curve and penetrates the brachial plexus and finally runs outward as the brachia artery to
the arm. The pectora artery ramifies into the pectoral muscles. The pectoral artery gives off a slender
internal mammary artery (outer) which gives blood to the outer wall of the thoracic cavity.

Some of the branches of the subclavian artery are

(i) Sternoclavicular artery gives branches to sternum, coracoid and clavicle.

(i) Accessory sternoclavicular artery supplies blood to the adjacent muscles

(iii) Internal mammary artery (outer) suppliesthe inner wall of the chest cavity.

(iv) Axillary artery proceeds to the arm asthe brachial artery and gives off

(a) acoracoscapular branch

(b) a profunda brachii,

(c) acircumflexa humeri, and

d) a superficia brachial. Anteriorly, the axillary artery near the elbow-joint region divides into two
unequal branches.

Thebranchesare:

(i) Ulnar artery. Thisis a larger branch and gives cubital artery to the elbow joint and runs between the
extensor and flexor muscles of the ulna.

(if) Interosseous artery. It gives off a superficial ante-brachial artery into the pre-patagial muscle and
proceeds anteriorly through the pronator muscles.

The dorsal aorta runs along the mid-dorsal wall of the body cavity and sends the following
branches:

(i) Dorsal intercostal artery:

It supplies the intercostal muscles.

(ii) Codliac artery:

It arises from the dorsal aorta as a single artery to supply the abdominal viscera. It gives a short splenic
artery to the spleen.

(iii) Anterior mesenteric artery:

It supplies the small intestine.
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(iv) Genital artery:
This artery supplies to the gonad. In male, the testis gets the spermatic artery, while the female gets the
ovarian artery to the ovary.
(v) Renal arteries:
Therenal arteriescomprise of three pairsof arteries supplying the threelobes of the kidney:
(a) Anterior renal arteries:
These paired arteries supply blood to the anterior lobe of the kidney,
(b) Median and posterior renal arteries:
Both these arteries are paired and supply the median and posterior |obes of the kidney.
(vi) Femoral artery:

These paired elongated branches pass through the kidney to supply blood to the proximal region of

the hind limbs.

(vii) Ischiadic artery:

These paired arteries supply blood to the posterior part of the hind limbs.
(viii) Internal iliac artery:

The dorsal aorta divides posteriorly to form two internal iliac arteries, a posterior mesenteric artery

and asingle cauda artery.

(ix) Posterior mesenteric artery:

This single artery supplies the mesenteries of the posterior side.
(x) Caudal artery:

Single slender vessel originates as continuation of the dorsal aortato supply thetail region.
Pulmonary arch:

The pulmonary arch arises from the right ventricle and immediately after coming out of the heart; it
bifurcates to send pulmonary arteries to the lungs. The pulmonary arch conveys deoxygenated blood from
the heart to the lungs for oxygenation.

Venous system:

The venous system of pigeon is peculiar and showsthe following characterigtics:
(i) Each lung gives out two pulmonary veins opening into the left auricle.

(if) Two precavals and one postcaval open directly into the right auricle. There is no trace of sinus
Venosus.

(iii) Considerable reduction of rena portal vein.

Theveinsin pigeon may be divided into three categories:

1. Pulmonary,

2. Systemic and

3. Portal veins.

1. Pulmonary veins:

The pulmonary veins constitute a very short circulatory circuit and carry oxygenated blood from the
lungs. These veins enter the left auricle.
2. Systemic veins:

Three principa systemic veins — two precaval s and one postcaval — drain deoxygenated blood from
the capillaries of the body and open separately into the right auricle.

Veinsanterior tothe heart:

The paired precavals with all the veins opening into them are included under this category.

Each precaval receives:

(i) Jugular vein,

(i) Brachial vein,

(iii) Pectora vein, and

(iv) Internal mammary vein.
Jugular vein:

This vein receives severa small veins from the crop and the shoulder, the vertebral vein and other
veins from the head and neck. The vertebral vein brings blood from the vertebral column and spinal cord
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to the jugular vein. The veins from the crop and shoulder are small and nhumerous. Their humber and
disposition are variable—so they are not given specific names.

The left and right jugular veins are connected anteriorly by a small transverse connecting vein called
jugular anastomosis. The anastomosis gets veins from the venous sinuses of the brain. This cross-
connection in the jugular veinsis a specia adaptation for the flexibility of neck. The connection below the
head prevents stoppage of blood circulation if one jugular vein is compressed during universal movement
of the neck or head.

The precaval vein isformed by the union of the following three veins:
Brachial vein:

The brachial vein receives blood from the corresponding wing. Some small branches from the

shoulder also open into it.
Pectoral vein:

Thisvein isformed by the union of profusely branched veins from the pectoral region.

Internal mammary vein:

This vein brings blood from the sternum, coracoid region and the ribs.
Veinsposterior tothe heart:

Theveinswhich are posterior to the heart include the following:
Postcaval vein:

Thisvein is formed by the fusion of two iliac veins. Each iliac vein is the continuation of the femoral
vein bringing blood from the leg region. The femoral vein passes through the kidney tissue. The postcaval
receives few hepatic veins from the liver and a small vein from the ligament of the gizzard. Genital veins
(spermatic vein in case of male and ovarian vein in femae) are short veins which empty into the iliac
veins.

Renal veins:

These veins bring blood from the kidneys and open into the iliacs as well asinto the renal portal vein.
Sciatic vein:

This vein from the thigh opensinto the renal portal vein.
Internal iliac veins:

These paired veins bring blood from the dorsal pelvic region.
Caudal vein:

This small vein comes from the uropodium. Coccygeomesenteric or inferior mesenteric vein. This
vessel runs anteriorly in the mesentery t participate in the hepatic portal system. It also gets branches from
the rectum. The blood from this vein also flows to the renal portal vein.

3. Portal veins:

The hepatic and renal portal veins are also considered under the posterior veins. The rena portal vein
originates at the junction of the coccygeomesenteric, internal iliac and cauda veins. Each renal portal
vein passes through the kidney tissue of that side and opensinto the femoral vein and also receives sciatic
vein.

The renal porta vein is peculiar, because it never breaks up into capillaries in the kidney, but sends
off a few small branches. Small renal veins open to this vessel. The hepatic portal vein forms an
elaborated system. This system drains blood into the liver from the abdominal viscera.

The hepatic portal system includes:

Gastro-duodenal vein which is formed by the pancreaticoduodenal vein and left gastric vein. The
pancreaticoduodenal vein also gets a vein from the last part of the small intestine and the right gastric
vein. The mesenteric veins are included under this system.

Lymphatic system:

The lymphatic system is well-developed and elaborate. Numerous lacteal vessels emerge from the
small intestine. These vessels unite to form paired thoracic ducts. These ducts eventually open into the
precava veins.
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Excretory System and Reproductive System
Excretory System
The excretory system comprises of a pair of kidneys and a pair of ureters opening into the cloaca.
Absence of urinary bladder is a notable feature in the anatomy of pigeon.
Kidneys:
Each kidney is a flattened body which is divided into three lobes. These kidneys are of metanephric type
and remain closely fitted into the dorsal wall of the pelvis. The nephrons are highly speciaised. The
glomeruli are supplied by renal artery and the loop of Henleis quite extensive.
This loop helpsto reabsorb water from the glomerular filtrate. The urine contains a little quantity of water
with high concentration of uric acid precipitate.
Ureters:
Each ureter originates from the first and second lobes of the kidney and passes down to open into the
middle chamber (urodaesum) of the cloaca. The urine is voided with the faeces.
Reproductive System
The sexes are separate. Sexual dimorphism is absent in pigeon.
Female Reproductive System:
The female reproductive system is peculiar by having only left ovary and left oviduct (Fig. 9.33 A).
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Ovary:

The right ovary and oviduct are atrophied in adult. The left ovary is large and contains eggs of
various sizes. The ovary is suspended to the dorsal body wall by a short mesentery, called mesovarium.
Oviduct:

Theleft oviduct islong and is attached with the dorsal body wall by broad ligament or mesotubarium.
The anterior end of the oviduct opens to the coddlom by an expanded funnel-like opening, called the
oviducal funnel or ostium.

The remaining part of the oviduct is thick, muscular and coiled. Various glands are present in the
inner lining of the oviduct. When an ovum is matured, the ovarian follicle bursts to liberate the ovum. The
ovum entersinto the cavity of the oviduct through the oviducal funnel.

While passing down the oviduct, the ovum (fertilized or unfertilized) becomes invested by the
secretion of the various glands (Albumen and shell glands). The left oviduct opens into the urodaeum. A
small vestigial right oviduct isfound on the right side of the urodaeum.

Male Reproductive System:

The male reproductive system includes two testes and two vasa deferentia (Fig. 9.33B).
Testes:

Each testis is an ovoid body which is attached to the anteroventral end of the kidney by a fold of
peritoneum, called mesorchium. The size of the testes varies greatly according to season. The testes are
composed of numerous coiled seminiferous tubules. Between the tubules, groups of Leydig cells are
present.

Vasa Deferentia:
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From the inner side of each testis originates a much coiled duct, called vas deferens. Each vas
deferens runs posteriorly, paralel with the ureter and opens into the urodaeum at the tip of a small papilla.
These papillae are dightly erectile and constitute the miniature copulatory organs of many birds.

The last part of the vas deferens becomes dightly swollen to form seminal vesicle. Typical
copulatory organs, observed in other vertebrates, are absent in pigeon.

Insemination and egg laying:

Fertilization is internal. Insemination is done when the proctodaea of both the sexes are averted and
brought close together in a state of ‘cloacal kiss’. During this act, the sperms are ejected into the female
tract which travels up to fertilize the egg.

Two eggs are generally laid at a time in pigeon. These eggs are incubated by the parents for a
fortnight at a temperature of 38° to 40°C. When development becomes complete, young bird breaks the
shell and comes out of the egg. The young is nourished by the parents with the pigeon’s milk.

Structure of egg:

The egg islarge in size due to accumulation of great quantity of yolk material. The protoplasm forms
asmall round area, called germinal disc (blastodisc), containing the ovum. As it passes down the oviduct,
acoat of thick albumen is accumulated and the disc becomes pushed to the upper side.

As the egg rolls during its transit, the albumen becomes coiled at the two sides to form twisted
cord—the chalaza. In addition, more fluid albumen is deposited. Then a tough shell membrane and a
calcareous shell are added by the secretory activities of the glands present in the oviduct.

The shell membrane is parchment-like and is composed of two layers which enclose an air-space at
the broad end of the egg (Fig. 9.34). The shell is usually white in colour which may be coloured due to the
deposition of specia pigments. The shell consists of three layers and is provided with vertical pore canals.
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